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3.4.2. 511 Services 

511 is a free phone and web service providing real-time information on traffic conditions and 
incidents. Similar to the national phone numbers for information (411) and emergencies (911),  511 is 
the national phone number for traffic and travel information.  In July 2000, the Federal 
Communications Commission (FCC) designated 511 as the national travel information number to be 
operated by state departments of transportation around the country.  
 
FDOT has begun providing information via telephone and websites throughout various parts of the 
state. Jacksonville travelers can dial 511 to access current information for specific routes and 
roadways, including traffic accidents, roadway blockages and lane closures.  
Travlers can also find information on the Jacksonville area traffic through the jax511.com website 
created by the FDOT.Figure 3-7 provides a sample of the information available on the website.  This 
system provides searchable maps with real-time condition information among other useful 
information. 
 
Figure 3-7. FDOT’s Traveler Information Web Site (Jax511.com Screen Capture) 
 

  
3.4.3. Traveler Information Services (Jacksonville.com Services) 

Jacksonville.com, operated by the Florida-Times Union newspaper, provides traveler information 
for the Jacksonville metropolitan area, including Clay County.  Traffic camera images, crash 
records, construction zones, weather and other incident-related information is provided on the web 
site.  An area of the website, by subscription, provides for viewing of traffic web camera images on 
cell phones and a traffic-related text messaging service.  Web images are updated every five 
minutes and are provided by FDOT CCTV located on I-95, I-10 and I-295.  Only one (1) camera 
currently exists within this study area and is located on I-295 near US 17.  There are no images 
available on SR 21 or US 17 at this time.  Figure 3-8 provides an example of the information 
available on Jacksonville.com, showing two injury-related crashes located on SR 21. 
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Figure 3-8. Sample of Traveler Information Provided (Jacksonville.com Services) 
 

 
 
3.4.4. First Coast News Traffic Center 

First Coast News (ABC 25 and NBC 12) currently provides traffic information on their web site 
http://www.firstcoastnews.com/travel/traffic/ and to several local radio stations including 
commercial radio and television within the Jacksonville metropolitan area.   
 
The web site includes links to images, provided by the FDOT’s CCTV system, that are updated every 
five–minutes.  Media updates are provided during peak hours using aerial traffic observations.  
Condition reports are provided based on local police and FHP reports.  Construction zones and 
other potential delays are also reported.  Maptuit™ and NAVITEQ™ provide searchable maps on 
condition information.  A real-time routing program is also provided to assist travelers in route 
planning.  Figure 3.9 shows the screen capture for First Coast News Traffic Center. 
 
Figure 3-9. First Coast News Traffic Center Condition Reporting System Screen Capture 
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3.4.5. News4Jax.com 

News4Jax.com is operated by CBS 4 and provides monitoring and updates of major traffic hot 
spots in the region during peak hours. The web site also includes links to images provided by the 
FDOT’s CCTV system that are updated every five minutes.   

 
3.5. Planned ITS Improvements 

FDOT (District 2) is planning to construct a freeway surveillance and information system along I-295 
that will provide fiber optic cable, dynamic message signs (DMS), CCTV cameras and vehicle detection 
systems through US 17 and SR 21 interchanges. FDOT is also planning additional fiber-optic cable 
installations along SR 21 to allow additional interconnection of the signals. FDOT District 2 is also 
planning for the construction of a regional traffic operations center as part of the Jacksonville 
Intermodal Center project, located at the Convention Center in downtown Jacksonville.  The U. S. Dept 
of Transportation is investigating implementation of the Vehicle Infrastructure Integration (VII) program 
in the near future and the SR 21 AND US 17 corridors are potentially be included under this program.  

 
3.6. Planned and Programmed Transportation Capacity Improvements 

Roadway improvements planned between 2006-2011 in the FCMPOs Transportation Improvement Plan 
(TIP), are shown in Figure 3-10, which includes widening of SR 21 from Knight Boxx Road to CR 218, new 
road construction at SR 23 from SR 21 to Argyle Forrest Blvd and College Drive extension from SR 21 to 
SR 23.  
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4. Project Corridor ITS Needs 

4.1. Stakeholder Needs and Issues 

A project kick-off meeting was held with stakeholders at the Orange Park City Hall on June 23, 2006.  
The stakeholders provided valuable information on the traffic trends and other corridor issues in their 
respective areas. It is evident from the discussions in the meeting that the lack of a major roadway 
network, continuous population growth, retail business and employment opportunities in the study area 
are responsible for oversaturated conditions on SR 21 and US 17. The presence of Doctor’s Lake creates 
a natural barrier channeling traffic to SR 21 and US 17 as the primary north-south thoroughfares in the 
county.  Doctor’s Lake also is a barrier to providing east-west connectivity south of the Town of Orange 
Park and to providing alternate routes.  The limited number of north-south routes and the inability to 
provide alternate routes creates a system bottleneck north of Doctor’s Lake on both SR 21 and US 17.  
The ultimate effect is slower speeds, longer trip times and increased queuing on these two major roads.  
As a result, the operational efficiencies of the signal control system is unable to provide adequate 
progression throughout the network.  Travelers become frustrated which results in excessive red light 
running and non-emergency traffic information calls to 911. 
 
The stakeholders identified the need for enhancing communication capabilities among different 
agencies, directing real-time traffic information to the public, and creation of a responsive traffic 
control system in the corridor as potential system needs .  Other specific issues which were identified by 
stakeholders at the meeting are summarized below.  
 

• Traffic diversion between SR 21 and US 17 may not be feasible or viable based on the distances 
between them and since they are both congested at the same times. 

• Lack of accurate, timely and reliable traveler information in the corridor creates frustration with 
travelers. 

• Excessive inappropriate 911 calls inquiring of road condition information results in an inefficient 
allocation of emergency response personnel. 

• Traffic running red lights, especially at the I-295 interchange intersections in the afternoon 
peak, cause traffic to back up as far north as the entrance to NAS Jacksonville. 

• Traffic is growing south of CR 220 and the congested condition is anticipated to extend further 
south. 

• SR 23 traffic has grown significantly to 24,000 AADT and is expected to continue to grow when 
it is widened to four-lanes in the near future. 

• NAS Jacksonville has changed work shift hours to reduce impact on peak hours.  The largest 
shift change is at 6:00 a.m. and 2:30 p.m.  This has alleviated some congestion and should be 
considered as a travel demand management option with other major employers. 

• Most traffic, 90 percent, is believed to be local commuters who use the corridor daily.  An 
educational program may have significant benefits in explaining the options available travel 
options and traffic reporting systems and proper use of 911 emergency response systems. 

• New signal hardware may be required on both US 17 and SR 21 to provide for a fully-integrated 
system. 

• NAS Jacksonville is no longer able to observe traffic signal conditions from a link to the Clay 
County traffic controller system. 

• The development of alternate traffic signal timing plans require FDOT approval due to legal 
issues.  However, FDOT can allow the County to implement timing plans based on pre-arranged 
protocols and an archive of existing data, as they have with other counties. 

• Ramps accessing I-295 from both US 17 and SR 21 do not work well, particularly in peak periods. 
• Good traveler information can reduce “road rage”; 
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4.2. ITS System Needs  

The following top five priority needs were identified in the study corridor. 
 

4.2.1. Traveler Information Services  

Traveler information services are needed to enhance the traveler’s knowledge of conditions such 
as incidents, travel times and delays, construction zones, weather information and potential 
alternative routes in the study corridor.  This information could be collected using traffic vehicle 
detection systems, camera images and weather information stations.  Information could be 
conveyed to travelers using an enhanced 511 travel information system, existing private-sector web 
sites and traffic monitoring services and/or roadside information services such as dynamic 
message signs (DMS) or highway advisory radio (HAR). The benefits of providing this information 
include more effective utilization of the system, informing travelers of ways to reschedule or 
reroute trips, improved customer service by better informing travelers of anticipated delays and 
improved efficiency and effectiveness as travelers will have  appropriate, alternative sources of 
information.  

 
4.2.2. Provide A More Responsive Traffic Signal System 

Although traffic patterns are somewhat predictable along the major corridors, improved 
responsiveness to changing traffic conditions by time of day and location could result in more 
efficient and effective operations and management of the roadway network.  One potential solution 
is the implementation of traffic signal systems that respond in real-time to changes in traffic 
patterns, known as adaptive traffic control systems (ATCS).  ATCS belong to the latest generation 
of signalized intersection control, continuously detecting vehicular traffic volumes, computing 
“optimal” signal timings based on this detected volume and simultaneously implementing them. 
RATCS type systems generally result in reduced delays, shorter queues and decreased travel times 
based on current conditions.  

  
4.2.3. Reduce Red-Light Running  

Several locations were identified as potential safety concerns due to red-light running.  Red-light 
running violations occur mainly due to insufficient green times and long queues at the intersections 
creating oversaturated conditions. As a result, the likelihood of red-light running crashes is more 
likely and may also result in blocking the intersection during peak hours.  These crashes result in 
significant traveler delays and may account for a large percentage of the non-recurring delay 
experienced by travelers within the network over the course of a year.  Automated enforcement 
using surveillance cameras has been proven as a highly effective strategy in reducing the 
frequency of red-light running and the resulting crashes that occur.   

 
4.2.4. Improve Operations Within I-295 Interchange Areas 

Large volumes of left-turning vehicles to and from I-295 have created oversaturated conditions 
within the interchange areas that spill-back and cause progression problems upstream of these 
locations in the traffic flow on SR 21 and US 17. The overall performance of signals at these 
locations create a complex traffic pattern resulting in long queues at subsequent intersections thus 
forming a never ending queuing effect during morning and evening peak hours.  Improving the 
operations within the interchange area at-grade will need to be balanced with congestion along I-
295 and capital intensive measures may be required to address these needs over the long-term. 

 
4.2.5. Improve Emergency Response 

Improving traffic conditions and the level of traveler information available within this area will 
benefit emergency response services by allowing for more reliable and responsive services to the 
Orange Park Medical Center.  Secondly, providing additional traveler information will improve the 
effectiveness and efficiency of 911 services by reducing non-emergency calls allowing these 
resources to be deployed as intended. 
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4.2.6. Reduce Delays From Crashes, Provide A Service Patrol (Road Ranger) In The Study 

Corridor 

A much as 60 percent of all delay and non-recurring congestion is a result of traffic crashes or 
vehicle incidents which block travel lanes and or create “rubbernecking” queues within the traffic 
stream.  These “rubbernecking” queues can form even when an incident has not physically 
obstructed a travel lane and can take several hours to dissipate through the traffic system.  One 
strategy that can be used to reduce these delays is the effective management of the roadway 
system using service vehicle patrols such as Road Rangers™.  Road Rangers™ is a service operated 
by FDOT where travelers are provided assistance such as gasoline or tire repair and vehicles are 
removed from the roadside environment more quickly than would occur otherwise.  Providing 
effective service vehicle patrols within an arterial roadside environment is more problematic since 
there are no shoulders.  However having vehicles located near potential hot spots, such as the I-
295 interchange areas, would allow for quicker and more effective response to incidents, thereby 
reducing potential delays. 
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5. Performance Measures 

Performance measures are tools that set benchmarks against which the study and subsequent 
improvements will be evaluated and should be related to project objective and goals. The identified 
performance measures should relate to the needs and goals of the stakeholders and should address the 
goals of both the agency and the community.  Performance measures are adopted for a number of reasons, 
including accountability, efficiency and improved communication. In terms of accountability, measuring 
performance provides a means of determining whether resources are being allocated to the needs identified 
by users as priorities. Performance measures improve efficiency by focusing actions and resources on the 
projects that transportation agencies plan to initiate and the process of implementing those projects. 
Performance measures are also adopted to enhance communications, as better information is provided to 
customers and stakeholders on the progress being made toward desired goals and objectives for the 
transportation system.  

 
Based on the goal of the study, initial transportation needs, and input of stakeholders, the following 
performance measures were identified pertaining to this study.  The performance measures were selected 
from a family of measures defined in the “National Transportation Operations Coalition (NTOC), 
Performance Measure Initiative Report” supported by U.S. Department of Transportation, Federal Highway 
Administration (FHWA). These measures are also part of the FDOT’s family of measures as documented in 
the following: 
 
1. ITS Performance Measures, FDOT District 4, Nov 2005. 
2. Statewide ITS Performance Measures, Final Report, FDOT Nov 2004. 

 
 
5.1. Travel Time Reliability Or Variability  

Travel time reliability or variability is an increasing concern of travelers, shippers and businesses. Travel 
time reliability or variability measures the extent of unexpected delay and is defined as “the consistency 
or dependability in travel times, as measured from day-to-day and/or across different times of the day.” 
Various measures exist to describe travel time reliability or variability such as the percent of on-time 
arrival planning time index, and buffer index. 
 
5.2. Number Of 511 Calls During Times Of Incidents 

This performance measure provides an indicator of the frequency of use of the phone-based traveler 
information system and is important to this study since currently many travelers phone 911 
inappropriately to obtain this non-emergency information.  
   
5.3. Congestion 

Congestion relates to roadway operating conditions when traffic moves slower – sometimes much 
slower – than normal speeds. Congestion can be the result of a) physical bottlenecks; b) traffic incidents; 
c) work zones; d) weather; e) traffic control devices; f) special events such as change in typical traffic 
pattern; and g) fluctuations in normal traffic.  
 
5.4. Incident Duration 

Incident duration is “the time elapsed from the occurrence of an incident until all evidence of the 
incident has been removed from the incident scene”. Parameters such as incident delay, total incident 
duration and incident clearance time period are used to quantify performance. 
 
5.5. Customer Satisfaction 

Customer satisfaction is a “qualitative measure of customers opinions related to the roadway 
management and operations services provided in a specified region”.  This is the most important 
performance measure since the transportation improvements are meant to satisfy the end user - the 
“customers”. Customer satisfaction surveys are a widely recognized and an effective way of quantifying 
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the overall performance of the ITS deployment. The surveys typically consist of a set of questions 
related to various operating parameters which are then scaled either from 1 to 5 (1 being the very 
satisfied and 5 being very dissatisfied) or similar scales representing level of satisfaction. 
 
5.6. Reduction In Non-Emergency 911 Calls   

This performance measure will be used to measure the reduction in the number of 911 calls related to 
traffic congestion due to the lack of information on arterials.  



CLAY COUNTY ITS FEASIBILITY STUDY 
 
 

 
 

29

6. Candidate Approaches 

Candidate approaches recognized for this project were derived from the National ITS Architecture market 
packages.  Market packages represent types of ITS products that can be purchased together to satisfy a 
specific need or services such as traffic signal systems (surface street traffic control). A market package 
delivers several different subsystems, equipment packages, terminators, and architecture flows that 
provide the desired service. Table 6-1 provides a menu of market packages that support the goals of ITS 
defined in the National ITS Architecture and the effectiveness of that package in satisfying that goal.  
 
* Features that marginally satisfy the goals 
** Features that almost satisfy every aspect of the goals 
*** Features completely satisfy every aspect of the goals 
 
Table 6-1 Market Packages From The National ITS Architecture6 
Service Area  Market 

Package 
Name  

Increase 
Transportation 
System 
Efficiency  

Enhance 
Mobility  

Improve 
Safety  

Reduce Fuel 
Consumption 
and 
Environmental 
Cost  

Increase 
Economic 
Productivity  

Create an 
Environment 
for an ITS 
Market  

ITS Data Mart ** ** ** ** ** *** 
ITS Data 
Warehouse ** ** ** ** ** *** 

Archived Data 
Management 

ITS Virtual 
Data 
Warehouse ** ** ** ** ** *** 
Transit 
Vehicle 
Tracking * **  * * * 
Transit Fixed-
Route 
Operations * **  * * * 
Demand 
Response 
Transit 
Operations 

* **  * * * 
Transit Fare 
Collection 
Management     ** * 
Transit 
Security   **   * 
Transit Fleet 
Management     * * 
Multi-modal 
Coordination * *   *  
Transit 
Traveler 
Information * ** *  * * 
Transit Signal 
Priority * *     

Public 
Transportation 

Transit 
Passenger 
Counting * *  *   
Broadcast 
Traveler 
Information * **  *  *** 
Interactive 
Traveler 
Information ** ***  *  *** 
Autonomous 
Route 
Guidance ** ***    *** 

Traveler 
Information 

Dynamic 
Route 
Guidance ** *** * *  *** 
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Service Area  Market 
Package 
Name  

Increase 
Transportation 
System 
Efficiency  

Enhance 
Mobility  

Improve 
Safety  

Reduce Fuel 
Consumption 
and 
Environmental 
Cost  

Increase 
Economic 
Productivity  

Create an 
Environment 
for an ITS 
Market  

ISP Based Trip 
Planning and 
Route 
Guidance 

** *** * *  *** 
Transportation 
Operations 
Data Sharing ** * *  *  
Yellow Pages 
and 
Reservation *     ** 
Dynamic 
Ridesharing ** *  *  * 
In Vehicle 
Signing  * *   *** 
VII Traveler 
Information * **  *  *** 
Network 
Surveillance * *  *  * 
Traffic Probe 
Surveillance * *  *  ** 
Surface Street 
Control ** *** ** **  * 
Freeway 
Control ** *** * **  * 
HOV Lane 
Management * **  *  * 
Traffic 
Information 
Dissemination ** *  *  * 
Regional 
Traffic 
Management *** *** ** ***  * 
Traffic 
Incident 
Management 
System 

** ** ** ***  * 
Traffic 
Forecast and 
Demand 
Management 

** **    * 
Electronic Toll 
Collection     ** * 
Emissions 
Monitoring 
and 
Management 

   ***  ** 
Roadside 
Lighting 
System 
Control 

  ** **   
Standard 
Railroad Grade 
Crossing   ***   * 
Advanced 
Railroad Grade 
Crossing   ***   * 
Railroad 
Operations 
Coordination * *  *  * 

Traffic 
Management 

Parking 
Facility 
Management **   * *  
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Service Area  Market 
Package 
Name  

Increase 
Transportation 
System 
Efficiency  

Enhance 
Mobility  

Improve 
Safety  

Reduce Fuel 
Consumption 
and 
Environmental 
Cost  

Increase 
Economic 
Productivity  

Create an 
Environment 
for an ITS 
Market  

Regional 
Parking 
Management ** *  *   
Reversible 
Lane 
Management ** *  *   
Speed 
Monitoring ** * ***   * 
Drawbridge 
Management ** ** *  *  
Roadway 
Closure 
Management * **  *  * 
Vehicle Safety 
Monitoring   ***   *** 
Driver Safety 
Monitoring   ***   *** 
Longitudinal 
Safety 
Warning   ***   *** 
Lateral Safety 
Warning   ***   *** 
Intersection 
Safety 
Warning   ***   *** 
Pre-Crash 
Restraint 
Deployment   ***   *** 
Driver 
Visibility 
Improvement   ***   *** 
Advanced 
Vehicle 
Longitudinal 
Control 

** * ***   *** 
Advanced 
Vehicle 
Lateral 
Control 

** * ***   *** 
Intersection 
Collision 
Avoidance   ***   *** 
Automated 
Highway 
System *** *** ***   *** 

Vehicle Safety 

Cooperative 
Vehicle Safety 
Systems   ***   *** 
Fleet 
Administration  *** *  *** ** 
Freight 
Administration  ***   *** ** 
Electronic 
Clearance ** ***   *** ** 
CV 
Administrative 
Processes     ** * 
International 
Border 
Electronic 
Clearance 

** ***   *** ** 

Commercial 
Vehicle 
Operations 
 
 
 
 
 
 
 
 
 
 Weigh-In-

Motion ** ***   *** ** 
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Service Area  Market 
Package 
Name  

Increase 
Transportation 
System 
Efficiency  

Enhance 
Mobility  

Improve 
Safety  

Reduce Fuel 
Consumption 
and 
Environmental 
Cost  

Increase 
Economic 
Productivity  

Create an 
Environment 
for an ITS 
Market  

       
Roadside CVO 
Safety * ** **  ** ** 
On-board CVO 
and Freight 
Safety and 
Security 

  ***  ** ** 
CVO Fleet 
Maintenance *  **  ** * 
HAZMAT 
Management *  **  ** * 
Roadside 
HAZMAT 
Security 
Detection and 
Mitigation 

  *   * 
CV Driver 
Security 
Authentication   *   * 
Freight 
Assignment 
Tracking   *   * 
Emergency 
Call-Taking 
and Dispatch *  *** * ** * 
Emergency 
Routing *  *** * ** * 
Mayday and 
Alarms 
Support   ***  * ** 
Roadway 
Service 
Patrols *  *** * ** * 
Transportation 
Infrastructure 
Protection   *   * 
Wide-Area 
Alert   *   * 
Early Warning 
System   *   * 
Disaster 
Response and 
Recovery *  * *   
Evacuation 
and Reentry 
Management * *     

Emergency 
Management 

Disaster 
Traveler 
Information * *     
Maintenance 
and 
Construction 
Vehicle and 
Equipment 
Tracking 

 * **  ** * 
Maintenance 
and 
Construction 
Vehicle 
Maintenance 

  ** * **  

Maintenance 
and 
Construction 
Management 

Road Weather 
Data 
Collection ** * ***  ** * 
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Service Area  Market 
Package 
Name  

Increase 
Transportation 
System 
Efficiency  

Enhance 
Mobility  

Improve 
Safety  

Reduce Fuel 
Consumption 
and 
Environmental 
Cost  

Increase 
Economic 
Productivity  

Create an 
Environment 
for an ITS 
Market  

Weather 
Information 
Processing 
and 
Distribution 

** * ***  ** ** 
Roadway 
Automated 
Treatment * * ***   * 
Winter 
Maintenance ** *** *** * **  
Roadway 
Maintenance 
and 
Construction 

* * * *   
Work Zone 
Management *   * *  
Work Zone 
Safety 
Monitoring *  *** * * ** 
Maintenance 
and 
Construction 
Activity 
Coordination 

* *  * *  
Environmental 
Probe 
Surveillance *  **  *  
Infrastructure 
Monitoring *  ***  *  

 
6 National ITS Architecture, 2007 http://www.iteris.com/itsarch/html/mp/mpindex.htm. Detailed definitions 
of the market packages are provided as part of the National ITS Architecture. 
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Based on the unique conditions with the study corridor and the needs for ITS identified during the 
stakeholders meeting a subset of these market packages were selected as candidates for more detailed 
evaluation. These market packages were mapped to the priorities established by the stakeholders for this 
project as summarized in the table 6-2. 
 
Table 6-2 Market Packages Selected for Consideration 
Market 
Package 

Enhance 
Traveler 

Information 
Services 

Provide A 
More 

Responsive 
Traffic Signal 

System 

Reduce Red-
Light 

Running 

Improve 
Operations 

Within I-295 
Interchange 

Area 

Improve 
Emergency 
Response 
Services 

Reduce 
Delays 
From 

Crashes 

Traveler Information Services 
Broadcast 
Traveler 
Information 

     
 

Interactive 
Traveler 
Information 

 
    

 

Information 
Service 
Provider Trip 
Planning and 
Route 
Guidance 

 
    

 

Traffic Management Services 
Network 
Surveillance 

 
       

Traffic Probe 
Surveillance      

   

Surface 
Street 
Control 

 
       

Traffic 
Information 
Dissemination 

        

Regional 
Traffic 
Management 

        

Traffic 
Incident 
Management 
System 

        

Emergency Management 
Emergency 
Routing 

    
  

Roadway 
Service 
Patrols 

    
  

 
The following sections provide a summary of the technical approaches considered at a more detailed level. 
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6.1. System Data And Management 

6.1.1. Surveillance Infrastructure 

Deploying additional cameras and roadway detectors/sensors along major arterials in the study 
area would allow agencies to view travel conditions in the area in real-time. The infrastructure 
provides the basis for collecting information about the corridor which in turn can be shared with 
other agencies, shared with the public and used to take action in managing traffic and providing 
traveler information. The surveillance infrastructure can also be used for security purposes.  

 
6.1.2. Warning Systems 

With the planned extension of the Orange Park traffic, it is expected that study area will see an 
increase the number of cameras monitoring the roads via closed circuit television and thus an 
increase in the number of monitors to be watched by traffic management center. The detection 
infrastructure can help to provide an early warning system to detect large-scale delays that may 
result from incidents or other emergencies. The system can monitor the detection system and 
notify agencies of emergencies thus releasing the staff completely or partially from watching the 
monitors and focus on managing traffic and managing incidents. 

 
6.1.3. Video & Data Sharing 

Multiple agencies, including the media, can make use of video images for various purposes. Video 
images can be used by the media to inform the public about traffic conditions, local agencies can 
use it to verify traffic conditions and update traveler information messages on signs, 511 and/or 
websites, local agencies can adjust signal timing plans and emergency responders (such as Police, 
Fire, emergency dispatch) can use images to identify the best response routes to an emergency. 
Employers, such as NAS, can use it as part of a possible traveler information kiosk in break 
rooms/lobbies to inform employees of traffic conditions before departing the property. 

 
6.1.4. Management & Operations Center 

A center is the hub of all data collection and information dissemination. Often it can be used as a 
control point for distributing traveler information messages on devices, adjusting signal timing 
plans during incidents and dispatching motorist assistance patrols. Close coordination with 
emergency dispatch centers is helpful. 

 
6.2. Traveler Information 

6.2.1. 511 System Expansion and Integration 

Jacksonville area travelers can log into http://www.jax511.com/  or call 511 to get real-time 
information on traffic conditions and incidents for specific routes. Currently, information is 
available for I-95 in Duval and St. Johns Counties, I-295 and I-10 in the metro area. Integrating the 
information collected in the project area with the current 511 system would allow travelers to get 
information about specific routes such as SR 21 and US 17 in northern Clay County. 

 
6.2.2. Dynamic Message Signs (DMS) 

Agencies can post and change messages on signs at key locations to inform travelers about traffic 
conditions. Messages may help influence decisions about a traveler’s route or it may simply help 
ease a traveler’s frustration by disseminating a travel speed or travel time. DMS located along I-
295 could warn drivers of incidents, exit ramp backups, arterial delays, suggest alternate routes or 
provide arterial speeds on SR 21 and US 17. DMS along SR 21 and US 17 could provide messages 
about incidents, arterial delays, suggest alternate routes or be used to provide variable speed 
limits. Arterial DMS can be designed to be sensitive to the community’s surroundings. 
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6.2.3. Portable DMS 

Portable DMS work similar to a permanent DMS, but they reside on moveable trailers that can be 
hauled from location to location. These can be quickly deployed and used upstream of a major 
incident or work zone. 

 
6.2.4. Interactive Kiosks 

Kiosks could be placed at major destinations such as the Orange Park Mall or major employers. The 
kiosks could allow internet access to jax511.com and deliver route specific information before 
departure. 

 
6.2.5. Internet / Webpage 

jax511.com is a great example of providing real-time traveler information via the internet. Users can 
log on to the website and obtain information from camera images and traffic maps. New 
innovations such as a downloadable desktop icon (such as Traffic Bug) could automatically alert 
travelers along their selected route when incidents or other performance thresholds are occurring. 
For example, the desktop icon would open or flash when speeds along SR 21 fell below a set 
threshold. 

 
6.2.6. Highway Advisory Radio (HAR)  

HAR is government owned and operated, low-power radio transmitters that broadcast real-time 
information at frequencies that travelers can to on their radio. Similar to the DMS system, agencies 
can update messages on the HAR to reflect changing traffic conditions. Newer systems can 
automatically broadcast travel times gathered from sensors and synchronize between transmitters 
to avoid frequency conflicts/overlap. 

 
6.2.7. Commercial Radio and Television 

The media can be used as a resource to disseminate information to the public at-large. For 
example, special agreements with local outlets such as Orange Park Channel 29 could be used to 
show traffic information (maps or video) during peak hours on a regularly defined schedule. This 
requires sharing video images and or travel time information so that the outlets can broadcast 
accurate information. 

 
6.3. Traffic Management 

6.3.1. Signal Retiming Program 

Based on initial observations, the signals along SR 21 and US 17 appear to be well coordinated and 
timed to handle the oversaturated traffic conditions; however, signal timing plans could be 
developed for special events, major shopping holidays, traffic incidents, or inclement weather such 
as fog or heavy rain. These timing plans can be developed to favor heavy movements to handle the 
unusual conditions. 

 
6.3.2. Advanced Signal Systems 

Advancements in the signal systems in northern Clay County could include coordinating signal 
operations across neighboring jurisdictions (Clay County, Town of Orange Park, City of 
Jacksonville, and FDOT) and providing centralized control of the various systems. This likely could 
be done from the management and operations center as proposed by FDOT with the help of First 
Coast MPO. Other non-coordinated or isolated signals could be added to the interconnected signals. 
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6.3.3. Adaptive Signal Control 

Systems similar to SCATS, SCOOT, OPAC and RHODES work across a network of signals where 
computers automatically adjust signal phases based on prevailing traffic conditions and as demand 
changes. A new FHWA initiative is the Adaptive Control Software (ACS) Lite which works similarly 
to the other adaptive control software systems in that it resides on the field master controller 
computer. The system interacts with the intersection controller in the closed loop to determine 
traffic flow and signal timing parameters and may provide updates to the signal timing on a cycle 
by cycle basis. The ACS system recognizes and records trends and shifts in traffic demand to keep 
the signal timing up to date; reducing the need for signal retiming. The difference between the 
other ACS systems and ACS Lite is a lower cost and the ability to integrate into existing legacy 
systems more easily. Eagle, Econolite, McCain, and Peek are all licensed to integrate the Siemens 
software.7 
 
6.3.4. Variable Speed Limits 

Variable speed limit systems monitor prevailing traffic and weather conditions and select an 
appropriate and enforceable speed limit and disseminate the speed limit via dynamic message 
signs. 

 
6.3.5. Reversible Flow Lanes 

This approach is only practical and safe on undivided sections of major arterials. A reversible flow 
lane and management system allows lanes to be reversed during peak hours. For example, during 
inbound a.m. peak conditions, a lane can be dedicated to the northbound direction. During the 
outbound p.m. peak condition, the lane can be switched to the southbound direction. This provides 
more capacity for the peak direction with reduced right-of-way impacts.  

 
6.4. Incident Management & Emergency Services 

6.4.1. Emergency Vehicle Preemption 

Traffic signal preemption systems use sensors at intersections to detect an approaching 
emergency vehicle. The system sends a signal to the signal controller to provide a green phase to 
the approaching emergency vehicle and red signals to other approaches. This allows emergency 
vehicles to respond safely and quickly to incident scenes. 

 
6.4.2. Video Surveillance and Data Sharing 

Shared video images can be used by Emergency Responders and their dispatch centers to assess 
traffic conditions and route emergency vehicles on the best route to the incident scene. It also 
allows them to use cameras to verify and assess incident situations before and during response. 
 
6.4.3. Speed Enforcement 

An automated speed enforcement system records vehicles traveling faster than the posted speed 
limit and can be used by the enforcing agency to issue speeding citations. 

 
6.4.4. Red Light Running Enforcement 

An automated stop enforcement system can record vehicles traveling through a red light or 
vehicles blocking an intersection. It can be used by the enforcing agency to issue citations. 

 
 
 
 
 7 (Source: FHWA Office of Operations) 
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6.4.5. Wireless E911 

Enhanced 911 systems allow dispatchers to automatically triangulate the position of a wireless 
caller (cell-phone). This system allows emergency dispatch center to identify the location of a 
situation quickly.    

 
6.4.6. Automated Vehicle Location/Computer Aided Dispatch (AVL/CAD) 

By using global positioning satellites, vehicle locations can be triangulated and tracked. A computer 
system can coordinate its position geographically on a map so that a dispatcher or supervisor can 
see the positions of a fleet of vehicles. Integration of an AVL system with a computer aided 
dispatch system can help dispatchers select the closest and most available responder to an 
incident. 

 
6.4.7. Response Routing 

In combination with the AVL/CAD system, a system gathering real-time traffic information can help 
dispatchers select the quickest, safe route to an incident scene, allowing responders to better 
avoid delays. 

 
6.4.8. Motorist Assistance Patrols 

Specially equipped vehicles and trained operators can assist motorists that breakdown and can 
assist responders with traffic control to clear incidents more efficiently and safer. Many agencies 
use their TMC to help dispatch the patrols to minor incidents. 

 
6.4.9. Crash Investigation Technologies 

Technologies such as total stations and photogrammetry can be used to record crash information 
for later analysis. This aids in responders reporting processes and in clearing of crash scenes. 
 
6.4.10. Work Zone Management 

Most ITS approaches discussed in this section can be deployed on a temporary basis as a stand-
alone system to help monitor and manage a construction work zones. Solutions which will be 
deployed on a more of a long term basis will help providing advance information to the commuters 
about the driving conditions through work zone areas. Field devices such as highway advisory 
radio, permanent DMS, CCTV once installed at a specific location would provide real time and 
corridor wide traffic information through transportation management center. Various information 
resources can be updated with alert messages to reflect the changes in the traffic pattern in the 
work zones during different times of the day. This will assist daily commuters to make advance 
decisions on their travel route thus reducing frustration and stress in public. Work zones analysis in 
the study region will assist in following and/or improving future work zone management strategies.  

 
6.4.11. Road Weather Management 

Road weather management systems rely on surveillance data to facilitate decisions on 
maintenance strategies and driver advisories. Environmental sensor stations can be used to 
monitor air temperatures, precipitation, the presence of fog or smoke or other conditions that 
could affect travel and road maintenance decisions. 

 
6.4.12. Crash Prevention At Railroad Crossings 

Highway-rail crossing systems use detectors, electronic warning signs, and automated 
enforcement technologies to warn roadway traffic of approaching trains and discourage drivers 
from ignoring railroad crossing traffic controls. 
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6.5. Congestion Management & Coordination 

6.5.1. Travel Demand Management 

Many potential solutions fall under the travel demand management category and most are non-ITS 
related. One solution that may offer synergy to the ITS suite of approaches is coordinating ride 
sharing/carpool matching databases with the 511 system. Other solutions may include working with 
the major employers in the area to create flexible work schedules, staggered work hours and 
transit incentives. 

 
6.5.2. Parking Management 

Parking management systems monitor the availability of parking at major centers and disseminate 
this information via DMS, reducing driver frustration and traffic circulation. A potential application 
for this solution is at the Orange Park Mall.  

 
6.5.3. Communication with Public 

This ITS solution should include a public information campaign to inform people about ITS, the 
availability of 511, how to use 511, travel demand management and other potential uses. A public 
involvement program is being prepared under a separate document.  This plan will recommend 
specific marketing and communications strategies and tactics to leverage existing ITS to the 
greatest extent possible.  

 
6.5.4. Interagency Agreements 

This solution involves no infrastructure, but rather includes the necessary partnering agreements 
or memorandum of understandings between agencies to enhance service to the public. An example 
of this solution could be a mutual aid agreement for emergency response in other jurisdictions; 
signal timing changes across multiple jurisdictions and potential alternate route usage during 
emergencies. 

 
6.6. Transit Management 

6.6.1. Signal Priority 

Similar to the preemption system, sensors at an intersection detect an approaching transit vehicle 
and can alter signal phasing to provide priority to transit vehicles. Unlike the preemption system, a 
transit priority system does not kick-out of its normal cycle; rather, it borrows time from 
conflicting phases. For example, the signal could provide early greens, extend green time, rotate 
phases, or insert a phase depending on the situation. The JTA is doing a pilot test of this system on 
SR 10 (Atlantic Boulevard). 
 

6.7. Vehicle Infrastructure Integration (VII)  

The VII initiative consists of communications infrastructure on roadways and in all factory vehicles 
that would allow communication between separate vehicles and between vehicle and the roadside. 
Potential applications include transmitting secure safety messages from the roadside to the 
vehicle (e.g., don’t enter an intersection), travel times (vehicles serve as anonymous data 
collectors) and toll collection. The national VII consortium is studying national feasibility (a pilot 
project in Michigan is underway). 
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7. Strategic Implementation Plan 

7.1. Prioritization of ITS Strategies 

A second steering committee meeting was held in the Orange Park Town Hall on January 30, 2007, to 
shortlist the potential candidate improvements identified and described in the section above. The 
following section summarizes the improvements identified as feasible and applicable for northern Clay 
County in the near- and long-terms based on the results of the stakeholder consensus reached at the 
meeting. Further, the section also covers additional candidate approaches which were recognized to be 
the back bone to the success of ITS related technology applications for the study area and 
recommended as long-term solutions for northern Clay County. Possible applications such as reversible 
flow lanes, red light running cameras, wireless 911 technology and warning systems were discussed in 
detail. The steering committee was most inclined towards the quickest, least expensive and most 
expansive ITS related solutions. They underlined the importance of system data and management 
infrastructure in the long-term to monitor the progress and improvements based on the performance 
measures selected for the study corridor. The steering committee stressed the implementation of these 
strategies on US 17 as a first phase and depending on successful performance it shall be implemented 
on SR 21.  

 
7.2. Phase One Program 

7.2.1. Public Information/Education Program – Enhancing the Public’s Knowledge of 
Existing Programs 

There are currently a number of available sources for traveler information that includes basic 
condition information such as crashes and weather conditions including the statewide 511 system, 
Jax511.com, etc.  One of the existing services http://www.firstcoastnews.com/travel/traffic/ 
provide on-demand traveler information and subscription services where traffic camera images and 
notifications of incidents are provided to cell phones.  Leveraging these existing services to the 
maximum extent possible should be one of the immediate priorities during deployment. The main 
focus of this campaign is to increase awareness among the public regarding various resources 
available to access real traffic related information. Education program may include public 
presentations, media events and even distribute brochures spreading the word in the community 
about resources available to confirm real time traffic information.  A public information campaign 
that utilizes billboards, newsprint advertisements, printed advertisements, public service 
announcements (PSAs) for television and PSAs for radio can make this information more widely 
known and satisfy any latent demand for this information.  This strategy is one that should be 
considered as a regular part of the program and new campaigns should be considered whenever 
significant new data and or services are available. 
 
7.2.2. Traffic Team Probe Vehicle Program - Enhancing Surveillance Data and Information 

One of the barriers to a successful short-term ITS deployment program is the lack of detailed data 
on travel times and delays within the major corridors.  Incident reports are provided by local law 
enforcement and the Florida Highway Patrol (FHP).  The next desired level of information is on time 
times between key destinations or locations of significant within the network, for example, “travel 
times on SR 21 Blanding Boulevard from Kingsley Avenue to I-295 are currently 25 minutes 
northbound during the AM commute.” Or, “travel times between the Yorktown Gate at NAS and 
Wells Road are currently 30 minutes during the PM commute.”  Since severe congestion with stop-
and-go traffic is typical on these corridors during peak hours, probe vehicle detection is preferred 
to achieve reliable travel time data. 
 
Similar systems have been utilized nationally and can together act as a model for this deployment. 
The Metropolitan Transportation Commission (San Francisco Bay Area), Texas Department of 
Transportation (San Antonio) and Oregon Department of Transportation (Portland) have 
successfully used volunteer probe vehicles who used transponders (automated vehicle 
identification tags with radio frequency identification technologies) to report on point-to-point 
travel times.  There is an existing system in place in Florida – SunPass™ that is used for electronic 
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toll collection that could be adapted to use for the SR 21 and US 17 corridors.  The location of 
transponder readers at key locations and the distribution of free transponders that are able to read 
signals within the system of traffic flow would potentially provide a reliable source of point-to-point 
travel times when integrated with other traffic conditions data.  In a few locations, the transponder 
readers may be mounted on existing overhead sign gantries or other structures to read identify the 
transponders.  In most locations, a new gantry may need to be installed to provide an appropriate 
location for the readers. Suggested locations for transponder reader locations are as follows: 
 
Near the intersection of SR 21 and 

• SR 23  
• Knight Boxx Road 
• College Drive 
• SR 224 
• Wells Road 
• I-295 

 
Near the intersection of US 17 and 

• CR 220 
• Macintosh Drive 
• SR 224 
• Wells Road 
• I-295 
• Yorktown Avenue 

 
On Branan Field Chaffee Road 

• North of Old Jennings Road 
• North of Oak Leaf Plantation 

 
Kingsley Blvd  

• Debarry Ave 
 
Wells Road  

• Debarry Ave 
 
CR 220  

• College Drive 
• Lakeshore Drive (west) 

 
A pilot program could be utilized to test the feasibility of this approach using portable roadside 
readers available from the Florida’s Turnpike District similar to other successful test programs that 
have been performed in Florida for the intercity travel on the limited-access facilities (2002) and 
as part of the iFlorida Safety and Security demonstration program, 2003 to the present, in 
Orlando. 
 
7.2.3. Emergency Vehicle Preemption – Enhancing Emergency Services 

Emergency vehicle preemption and/or prioritization can be used to improve the access for 
emergency vehicles to traffic incidents and response times to other public emergencies.  This 
preemption strategy can improve the reliablility of response and enhance response times for 
emergency service vehicles.  Signals along SR 21, US 17 and SR 224, where the only existing 
regional hospital is operational, should be considered for preemption technology installation.   
 
7.2.4. Portable Traffic Management System 

As an interim step, the deployment of a portable traffic management system, similar to those used 
for smart work zone traffic control, that includes a portable dynamic message sign (DMS), 
controlled using a cellular modem, should be considered.  These portable DMS will provide an 
opportunity to test locations for placement of permanent DMS and provide traffic and incident 
related information in a quick manner.  An initial set of eight (8) portable traffic management 
systems should be considered and located near proposed permanent dynamic message sign 
locations to be determined as part of the arterial management system. Suggested locations for 
DMS are as follows: 
 
On SR 21    
   

• South of CR 220 
• North of Knight Boxx Road 
• South of SR 224 
• South of Wells Road 

 
 
 

On US 17 
• North of Fraser Road 
• North of CR 220 
• South of SR 224 
• South of Wells Road 
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On Branan Field Chaffee Road 
 

• North of Old Jennings Road 
• North of Oak Leaf Plantation 

 
Kingsley Blvd  
• Debarry Ave 
 
 

Wells Road  
• Debarry Ave 
 
 
CR 220  
• College Drive 
• Lakeshore Drive (west) 

7.3.  Phase 2 Program - Arterial Management System 

The ultimate recommended operations and management approach includes a set of strategies that will 
combine with adaptive signal control along both corridors to achieve a facility that operates with the 
greatest potential efficiency. 
 

7.3.1.  Fiber Optic Cable Network 

The ability to deploy ITS field elements is fundamentally based on the availability of high-quality 
communications infrastructure.  The ability to collect streaming video, conditions on traffic flow 
and communicate with travelers in real-time using roadside information equipment is essential to 
the success of ITS.  Expansion of the existing publicly-owned and maintained network or use of 
private communication network bandwidth is the building block for successful deployment. 

 
7.3.2. Dynamic Message Signs (DMS) 

Temporary portable message signs locations along the US 17 and SR 21 can be analyzed based on 
the feedback from public before taking decision about their final installation at these locations.  
Once installed, they provide information on accidents, traffic diversion, work zone updates with 
travel time and weather related updates. Finally they shall be integrated with other ITS 
components and TMC in order to maintain their effectiveness and improve vehicles route selection, 
reduce travel time, mitigate the severity and duration of incidents thus improving network travel 
times. New modern DMS packages are available that were designed to perform in work zones that 
allow for storage of several message sets and wireless communications to the device for update 
and monitoring. 
 
Once additional travel time data is available (both quantity and quality, consideration for the 
installation of permanent DMS should be considered, two (2) each on US 17 (Park Avenue) and SR 
21 (Blanding Boulevard). All the sign boards shall be installed in the northbound (NB) direction since 
the traffic congestion related information is critical to the commuters while driving NB on SR 21 
AND US 17. On US 17, one (1) DMS shall be located north of CR 220 (Doctors Inlet) and one (1) south 
of Florida Street before Black Creek. On SR 21, one (1) DMS shall be located north of Knight Boxx 
Road and one (1) south of CR 220 (Doctors Inlet).  
 
Suggested locations for DMS are as follows: 
 
On SR 21 

• South of CR 220 
• North of Knight Boxx Road 
• South of SR 224 
• South of Wells Road 

 
On US 17 

• North of Fraser Road 
• North of CR 220 
• South of SR 224 
• South of Wells Road 
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7.3.3. Highway Advisory Radio (HAR) 

Provide HAR on SR 21 AND US 17 can make available real-time traffic information to motorists. 
HAR is a low power AM radio station set up by local transportation departments to provide 
bulletins to motorists and other travelers regarding traffic and delays in the corridor. DMS can be 
used as a resource to direct motorists to tune to HAR which would then provide real- time traffic 
updates, incident information and any construction impacts for the roadway section.  
 
HAR is located such that it approximately covers a signal range of 5 miles. On US 17, it should be 
located with a center at I-295 & US 17 while on SR 21 the location should be approximately halfway 
between College Drive & Knight Boxx Road. 

 
7.3.4. Close Circuit Televisions (CCTV) 

CCTV cameras are being deployed on US 17 as part of an ongoing FDOT project to gather traffic 
data and real-time pictures throughout all hours of the day. The information gathered through 
video surveillance can later be used to re-time the signals or redirect emergency operation vehicles 
during incidents in the project area.  
 
The Clay County traffic operations department should develop an interagency agreement with 
FDOT to share the data and video feed obtained from the CCTV system. Real-time traffic images 
can also be incorporated on the jax511.com website to keep commuters updated on driving 
conditions along these two major arterials.  
 
Suggested locations for CCTV cameras are as follows: 
 
On SR 21 

• North of CR 218 
• Near SR 23 
• South of Knight Boxx Road 
• North of College Drive 
• Near SR 224 
• Near Wells Road 
• Near Argyle Forest Blvd 
• Near I-295 
• Near Collins Road 

 
On US 17 

• Just north of CR 209 
• Near CR 220 
• Near SR 224 
• Near Wells Road 
• Near I-295 
• Near Collins Road 
• Near Yorktown Road 

 
7.3.5. Motorists Assistance Patrols (MAP) 

Providing MAP service on SR 21 and US 17 during morning (6:00 to 10:00 AM )and evening (3:00 to 
7:00 PM) peak hours to assist travelers with issues and with the clearance of incidents can provide 
significant benefits and a positive customer service experience to travelers. MAP is widely used on 
the interstate corridors in Jacksonville and has a successful, proven track record on other arterial 
roadways nationally.   
 
The cost for deployment of this strategy is based on the number of patrols and time of operations. 
It requires no capital investment.  Due to the lack of shoulders or two-way median turn lanes in 
many locations along these corridors, identification of the staging locations and/or travel loops for 
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these patrols should be considered carefully. 
 
 
 

7.3.6. Integration With Regional Transportation Management Center (TMC) 

A regional TMC, to be operated by FDOT is planned to be completed by 2009 or 2010. This TMC will 
serve as a central database agency for all counties under jurisdiction of the FCMPO. In order to get 
information related to traffic movements and traffic counts, it is recommended that Clay County 
sets up a small work station consisting of a single,server computer whereby data can be received 
and stored for further analyses by employees in the FCMPO’s TMC. Close coordination will be 
required between Clay County and the FCMPO to share data and other responsibilities. This 
enhanced communication can help Clay County establish a central database system and further 
share this real-time traffic information with all the emergency facilities within the county. The 
overall result is improving efficiency of emergency operations, reducing incident durations and 
minimizing congestion.  

 
7.4. Strategic Implementation Plan 

The Table 7-1 summarizes the estimated costs for each of the components of the strategic 
implementation plan.  Table 7-2 summarizes the anticipated benefits from the proposed prioritized 
strategies.  Table 7-3 shows the anticipated schedule of implementation.   

 
Table 7-1. Estimated Costs  

Strategy Capital Costs 

Annual 
Operating 

Costs 
Phase 1 Program     
Targeted Public Information Program  $100,000   $15,000  
Traffic Team Probe Vehicle Program  $500,000   $40,000  
Emergency Vehicle Preemption  $560,000   $64,000  
Portable Traffic Management System  $606,000   $215,000  

Subtotal Phase 1 Program  $1,766,000   $343,000  
   
Arterial Management System      
Fiber Optic Cable Network  $819,000   $39,375  
Dynamic Message Signs  $600,000   $48,000  
Surveillance System (CCTV)  $316,000   $8,500  

Automated Red Light Enforcement (1)  $700,000   $25,000  
Subtotal  $2,435,000   $120,875  
Engineering   $365,250    
Construction Engineering and Inspection  $365,250    
Integration with Regional Traffic Management Center  $365,250   $35,000  
Contingency/Unknown Costs  $487,000    
Subtotal   $4,017,750   $276,750  
Motorist Assistance Patrols    $350,000  

Subtotal Arterial Management System  $4,017,750   $626,750  
   
TOTAL PROGRAM COSTS  $5,783,750   $969,750 

 
 (1) Most jurisdictions contract with a vendor to install and maintain, and process the back office functions of the RLR system.  The 
vendor receives compensation from fines charged to violators in exchange for a portion of the costs of installing, maintained and 
processing the enforcement program reducing the out-of-pocket costs for the jurisdiction significantly.  Costs shown are for an 
estimated 10 priority signals within the SR 21 and US 17 corridors without any cost savings through public-private-partnerships.   
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Table 7-2. Estimated Benefits 
No. Solution Benefits 

1 Dynamic Message Signs 

• Significant reduction in travel time variability 
• Improved on-time performance 
• Reduction in air pollution and fuel 

consumption 

2 Motorists Assistance Patrols 
• Reduced average incident duration 
• Cost savings due to reduced delays 

3 Highway Advisory Radio 

• provide motorists with real-time information 
in various applications such as construction 
and maintenance activities 

• incident information and management 
• reduced travel time, increased safety, 

reduced cost, and better route planning 

4 Public Information/Education 
Program 

• Improved on-time reliability 
• Slight improvement in the corridor capacity 
• Real time information helps travelers to 

revise their travel plans 

5 Close Circuit Televisions 

• Continuous monitoring of traffic at key 
locations 

• Assist emergency response vehicles  
• Provides real time congestion information 

6 Emergency Vehicle Preemption  • reduction in average emergency vehicle 
response times 

7 511 Expansion 
• Improved on-time reliability 
• Slight improvement in the corridor capacity 

8 Transportation Management 
Center 

• Faster incident response and reduction in 
incident rates 

• Enhanced communication in all aspects of 
transportation management (planning, 
design, implementation, operation and 
maintenance). 

• Monetary savings by haring responsibilities 
between fewer staff 

 
 
Table 7-3. Proposed Schedule for Deployment 

Component 

Preliminary 
Engineering/ Scope 

Development 

Deployment/ 
Construction 

Duration 

Phase 1 Improvements    
Targeted Public Information Program Three to six months Three months Six to nine months 
Traffic Team Probe Vehicle Program Nine to twelve months Six months Twelve month test 
Emergency Vehicle Preemption Six to nine months Three months Continuous 
Portable Traffic Management System Six to nine months Three months Continuous  
Arterial Management System  Twelve months Twelve months Continuous 
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8. Concept of Operations 

8.1. Overview 

Concept of operations relates to the operational attributes of the system from the operator’s and user’s 
views. A concept of operations provides a high level overview of how Clay County will improve incident 
management, traffic management, traveler information and surveillance within northern Clay County. It 
portrays the roles and responsibilities for each stakeholder in maintaining the ITS system and 
documents the system implementation process.  Concept of operations:  
 

• Documents the total environment and use of the system to be developed in a non-technical and 
easy-to-understand manner. 

• Presents this information from multiple viewpoints 

• Provides a bridge from the problem space and stakeholder needs to the system level 
requirements.  

Figure 8-1 Context of Process8 
 
 

            
 
8.  “Concept of Operations”, FHWA, U.S. Dept of Transportation. 
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To achieve full benefits of an ITS project, coordination and cooperation between various agencies within 
the region is required. The Concept of Operation relies on the appropriate communication among 
stakeholders of the region. 
  

8.2. System Overview 

The success of ITS for northern Clay County depends on a collective effort among area-wide agencies 
and sharing of the real-time data with end users (commuters). The concept of operations summarizes 
the relationships of the various agencies and stakeholders, the expectations for the system, and the 
physical environment in which the system operates. The concept of operations will address three 
distinct categories: 

 
• The Agency’s responsibilities in the systems planning, design, systems integration, maintenance, 

ownership control and monitoring;  
• The physical infrastructure; 
• The expectations of how the system will work. 

 
Figure 8-2 represents how a concept of operations fits into the overall “Systems Engineering Process”. 

 
Figure 8-2. Systems Engineering Process9 

 
 
 

        
 
 
 

8.3. Current System Situation        

8.3.1. Background, Objectives and Scope   

There is no existing system dedicated to provide real-time traffic information to commuters in 
northern Clay County. The stakeholders of Clay County are looking to develop a cost feasible 
arterial management system on a small scale which is capable of relieving traffic congestion in the 
project corridor. The proposed ITS applications will concentrate mainly in the Town of Orange Park. 
 
9. USDOT, Freeway management and Operations Handbook Final Report (September 2003) 
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8.3.2. Operational Constraints 

The existing 511 system does not include information regarding US 17 and SR 21, there are no 
message boards to facilitate traffic diversion or delay information and no existing service patrols in 
case of incident situations on these two arterials. Emergency vehicle operations are hampered due 
to the overall traffic conditions in the corridor and there is no surveillance to track the exact 
location of incidents or to review traffic conditions. The ITS Master Plan for District 2 is used as a 
reference to maintain consistency in the approach used to describe the roles of different agencies 
primarily involved in this project. This master plan will serve as a tool for planning, funding and 
prioritizing ITS projects in the future.  

 
8.3.3. Description of Current System 

Traffic signals in the study area are controlled by “PEEK TS-2” controllers. Traffic signals on US 17 
and SR 21 are interconnected and are tied to the master controllers in their respective 
interchanges with I-295. Branan Field Road has allowed some traffic, particularly commercial 
vehicles, to by-pass the busiest sections of US 17 and SR 21.   
 
Clay County maintains a signal operations facility in Green Cove Springs on US 17, south of Orange 
Park and local Channel 29 is used by Clay County to broadcast the traffic conditions and updates. 
Fiber is in place between I-295 to Milwaukee Avenue (2 blocks south of SR 224) on US 17. Future 
extension of the fiber network is planned from Milwaukee Avenue on US 17 to CR 220. The FDOT is 
planning to install fiber lines, Dynamic Message Signs (DMS), Close Circuit Televisions (CCTV) 
cameras and detectors along I-295 through the US 17 and SR 21 interchanges. The FDOT is also 
planning additional fiber installation along SR 21 to allow additional interconnection of the signals. 
The U. S. Department of Transportation is investigating implementation of the VII program in the 
near future and the US 17 and SR 21 corridors will potentially be included under this program. A 
regional ITS master plan for FDOT District 2 identifies the potential for a  “Regional Multi Agency 
Operation Center”.   

 
8.3.4. User Profiles: 

There is no interaction among the users at this time due to non existence of the ITS system. 
 

8.3.5. Support Environment: 

There is no support environment available at this time  
 
8.4. Justification and Nature of Changes 

8.4.1. Justification of Changes: 

The lack of timely information in the project corridor regarding traffic congestion has lead to 
frustration among travelers. To fulfill the user needs, the ITS deployment should provide timely, 
accurate and reliable information to travelers. It is important that the real-time information should 
flow continuously and quickly enough to reach the end users in time for decision making on route 
mode and time of travel. This demands development of proper channels for the proposed ITS 
technologies to be implemented in the study corridor. Additional assistance from other sources, 
such as the FDOT for data acquisition and technology transfers, shall be considered to obtain and 
provide timely information and maintain reliability of the system. Additional responsibilities are 
identified and assigned to maintain system integrity and improve efficiency of overall operations. 
At the same time, constraints such as prioritization of available solutions and funding sources shall 
be kept in mind for stage wise implementation of proposed solutions. The following three goals 
were established to optimize the benefit from the proposed ITS operation: 

 
• Open standards for information sharing (regional data sharing system) 
• Consistent level of service regardless of time of day or day of year 
• Customer satisfaction 
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8.4.2. Description of the Desired Changes: 

The new system will comply with the ITS architecture proposed for District 2. The responsibilities 
among various agencies will be introduced to manage the overall operations of ITS deployment in 
northern Clay County. A new hierarchical order of compliance is generated among the agencies 
involved to properly coordinate various functions of the ITS deployment. FDOT remains the 
governing authority before adding/modifying any of the ITS component. Clay County Department 
of Public Works will act as a bridge between state level agencies and the Town of Orange Park. 
Remaining agencies support different ITS functions depending on their capabilities which range 
from planning to monitoring thus covering all features of ITS deployment. First Coast MPO remains 
mainly involved in planning and monitoring the progress and shortfalls from the ITS architecture 
point of view.  

 
8.4.3. Change Priorities 

In order to minimize traffic congestion and provide real-time information to local users, various ITS 
recommendations and solutions in northern Clay County are categorized based on short term and 
medium term solutions. The short term solutions  provides a good database to for use during the 
medium term solutions such as 511 integration, TMC implementation and detection and monitoring. 
Thus, the change is a two stage process consisting of installation of ITS components first and then 
the integration of them with the user interface to provide area-wide information.  

 
8.4.4. Changes Considered But Not Included 

Various potential solutions such as reversible flow lanes, red light running and crash investigation 
were turned down by the steering committee due to cost and time limitations. 

 
8.4.5. Assumptions and Constraints: 

There are no assumptions or constraints considered in the development of the ITS solutions for 
study area. 

 
8.5. Concepts for the Proposed System 

8.5.1. Background, Objectives and Scope: 

The concept of operations initiates and sets the foundation for the systems engineering process. It 
guides each step of the process and serves to validate the system when it becomes fully 
operational. Figure 8-3 illustrates the relationship between concept of operations, ITS Architecture 
and regional transportation agencies.  
 
The lack of a major roadway network, continuous population growth, retail business and 
employment opportunities in the study area are responsible for oversaturated conditions on US 17 
and SR 21. The presence of Doctor’s Lake around the study area restricts roadway 
interconnectivity, thus shifting additional travel demand onto US 17 and SR 21 during peak morning 
and evening periods. The ultimate affect is slower speeds, longer trip times and increased queuing 
on these two (2) major roadways. As a result, the operational efficiencies of the signal control 
system is affected causing excessive red light running and overwhelming traffic information calls 
even to 911. 
 
Therefore the goal of this study is to evaluate and determine reasonable and cost effective 
intelligent transportation system (ITS) approaches to address transportation needs and enhance 
services to the public in northern Clay County.  
 
Performance measures such as travel time reliability, number of 511 calls during time of incidents, 
congestion, incident duration, customer satisfaction and legitimate 911 calls were taken into 
consideration while developing relative ITS deployment solutions for the study area.  

 



CLAY COUNTY ITS FEASIBILITY STUDY 
 
 

 
 

51

Figure 8-3 Relationship Of Concept Of Operations, ITS Architecture, And Regional  
Transportation Agencies10 

 
 

 
 
 

      
 

8.5.2. Description of the Proposed System: 

The proposed system is divided into two parts. The first part is comprised of specific field devices 
used to improve traffic conditions in the corridor and second part is comprised of specific 
components requiring ITS integration. The following are the specific field devices that are part of 
ITS Plan. 
 

• Dynamic message sign (DMS) 
• Motorist assistance patrols 
• Highway advisory radio 
• Close circuit television (CCTV)  
• Emergency vehicle preemption 

 
10. USDOT & FHWA, Transportation management Center Pooled-Fund-Study 
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Other specific components that require integration and coordination with multiple agencies are, 
 

• 511 integration 
• Public information/education program 
• Transportation management center (TMC) 
• Detection and monitoring 

 
Since the arterial management system concept of operations will be very similar for each ITS 
technology component, the following roles and responsibilities are defined  
 

Table 8-1: Roles and Responsibilities for ITS Field Elements (DMS, HAR, CCTV. EVP, etc) 
Function Agency 

 Florida 
Dept. Of 
Transp. 
(FDOT) 

Clay 
County 
Dept. of 
Public 
Works 

Town of 
Orange 

Park  

Clay 
County 
Fire and 

EMS 

Clay 
County 
Sheriff  

City of 
Jacksonville 

Traffic 
Manage-  

ment Center 

Clay County 
Emergency 
Operations 

Center 

Town of 
Orange 

Park   
Police 

MPO 

Planning C P C C C C C C C 
Design S P S   S S   
System    

Integration 
S P S   S    

Maintenance C P        
Ownership  P        

Control  P        
Monitor S  P       

 
P – Primary agency 
S - Support role 
C - Coordination 

 
Dynamic Message Sign (DMS) 
Installation of DMS early in the process will provide real-time information about traffic delays to 
the daily commuters and thus help aid in transportation decisions. Clay County Deptartment of 
Public Works is the primary agency responsible for overall performance of this device in the field. 
 
Highway Advisory Radio (HAR) 
Implementation of this system needs to be done by Clay County in close coordination with FDOT 
and the Town of Orange Park shall be responsible for the operation and maintenance thereafter 
although the owner remains to be Clay County. Clay County Department of Public Works is a 
primary agency responsible for overall performance of this device in the field.  

 
Closed Circuit Television (CCTV) 
CCTV’s are installed and operated by FDOT. They serve as watching towers on US 17 and are not 
intended to collect any roadway traffic data. However the information could be shared between 
related agencies which would use this video feed to operate and improve the responsiveness of 
their system. FDOT is primarily responsible for installation and operation of this device.  

 
Emergency Vehicle Preemption (EVP) 
FDOT shall be owner of this system since this project involves alteration of signal timings as 
required. However the system shall be maintained by Clay County Department of Public Works in 
coordination with the Town of Orange Park. The Town of Orange Park is the primary authority to 
maintain and operate this field device.  

 
Regional Traffic Management Center (RTMC) 
FDOT is responsible for the management and coordination of the RTMC.  Each of the agencies 
involved with operation and management of transportation is involved with coordination and 
participating in this center.  A separate concept of operations exists for the RTMC. 
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8.5.3. Motorists Assistance Patrols (MAP) 

This project can be locally managed and controlled by the Town of Orange Park through sub-
contract agreement with related agencies handling similar jobs. The Town of Orange Park is a 
primary agency responsible for operation of motorist’s assistance along SR 21 and US 17. Table 8-2 
shows summary of roles and responsibilities for various agencies based on standard functions 
tabulated below.  

 
Table 8-2: Roles and Responsibilities for Motorists Assistance Patrols (MAP) 

Function Agency 
 Florida 

Dept. Of 
Transp. 
(FDOT) 

Clay 
County 
Dept. of 
Public 
Works 

Town of 
Orange 

Park  

Clay 
County 
Fire and 

EMS 

Clay 
County 
Sheriff  

City of 
Jacksonville 

Traffic 
Manage-  

ment Center 

Clay County 
Emergency 
Operations 

Center 

Town of 
Orange 

Park   
Police 

MPO 

Planning P P S S S S S S C 
Design P P       C 
System    

Integration 
P P        

Operations P         
Ownership  P        

Control  P        
Monitor   P C C  C   

 

8.5.4. 511 Integration 

This project is overall controlled and operated by FDOT. Clay County shall be responsible for 
monitoring and maintaining of the database to be provided to FDOT for regular updating the traffic 
and other travel information in the study area. Table 8-3 shows summary of roles and 
responsibilities for various agencies based on standard functions tabulated below.  

 
Table 8-3. Roles and Responsibilities for 511 Integration 

Function Agency 
 Florida 

Dept. Of 
Transp. 
(FDOT) 

Clay 
County 
Dept. of 
Public 
Works  

Town of 
Orange 

Park  

Clay 
County 
Fire and 

EMS 

Clay 
County 
Sheriff  

City of 
Jacksonville 

Traffic 
Manage-

ment Center 

Clay County 
Emergency 
Operations 

Center 

Town of 
Orange 

Park   
Police 

MPO 

Planning P        C 
Design P        C 
System    

Integration 
P S       C 

Maintenance P S        
Ownership P         

Control P C       C 
Monitor  S C C C C C C C 

 

8.5.5. Public Information/Education Program 

FCMPO is the primary authority for this project. Table 8-4 shows the summary of roles and 
responsibilities for various agencies based on standard functions tabulated below.  A 
communications plan is being prepared under separate cover that outlines this program in greater 
detail. 
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Table 8-4. Roles and Responsibilities for Public Information/Education Program 
Function Agency 

 Florida 
Dept. Of 
Transp. 
(FDOT) 

Clay 
County 
Dept. of 
Public 
Works  

Town of 
Orange 

Park  

Clay 
County 
Fire and 

EMS 

Clay 
County 
Sheriff  

City of 
Jacksonville 

Traffic 
Manage-

ment Center 

Clay County 
Emergency 
Operations 

Center 

Town of 
Orange 

Park   
Police 

MPO 

Planning C P       C 
Design C P       C 
System    

Integration 
 P        

Maintenance  P S       
Ownership C P        

Control  P       C 
Monitor  P SS C C C  C  

 
8.5.6. Modes of Operation 

The above system will operate under all conditions including standard, after hours, maintenance, 
emergency except MAP which can be restricted only for morning and evening peak hour conditions. 
  

8.6. Operational Scenarios 

The Concept of Operations helps to understand the primary responsibilities of various agencies involved 
in the ITS system but it is also important to reallocate the responsibilities based on various realtime 
events or situations such as hurricane evacuations, system gridlock, traffic incidents or holiday events. 
The following section discusses the different real-time scenarios including those mentioned above and 
the responsibility hierarchy for each of those scenarios. The main goal of this exercise is:  
 

• To provide traffic management strategies and traveler information on traffic routing, detours 
and significant incidents. 

• To minimize bottlenecks due to incidents by responding in appropriate and effective ways to 
clear the roadway. 

• To enhance traveler safety. 
 

8.6.1. Normal “Everyday” Conditions 

Clay County Department of Public Works remains the controlling agency for overall operation and 
performance of the system. The Town of Orange Park remains accountable to Clay County DPW for 
the operational efficiency of ITS operations within their jurisdiction. They are responsible for the 
day to day messages on the DMS along with regular updates about traffic on HAR thus helping the 
MAP team to perform their duties during morning and evening peak traffic conditions. It is the 
responsibility of the Clay County DPW to monitor cameras along the study corridor and provide 
feedback to the Town of Orange Park. Information transferred to the emergency vehicle control 
center and dispersed through the public information campaign shall be exclusively managed by the 
Town of Orange Park.  

 
8.6.2. Failure of Infrastructure 

The failure of the infrastructure can be referred as “Total Black Out” scenario and a back up plan 
shall always be available in case this situation arises. The control of the overall operation shall 
immediately be transferred to the Town of Orange Park and they shall be able to coordinate with 
different agencies and report back to Clay County DPW once the system is restored. Operations 
such as CCTV monitoring and data collection shall be temporarily administered by the Town of 
Orange Park through additional staffing. Emergency vehicle preemption and MAP agencies shall be 
provided with adequate data sharing capabilities for such occasions and shall not be otherwise 
used unless system failure occurs.  
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8.6.3. Traffic incident 

In general, minor traffic incidents are handled by control room operators as it does not require 
strategic traffic management decisions or substantial coordination. On the other hand, if the 
incident is of a larger magnitude, such as blocking an intersection or all the lanes in one direction, a 
systematic plan of action shall be in place. All the MAP agencies within the study area shall be 
informed immediately of such incident as soon as possible. The DMS shall be controlled by the 
Town of Orange Park to avoid delays in displaying the incident messages at all DMS locations. The 
City of Jacksonville TMC shall communicate directly with the Clay County Sheriff’s office and 
emergency responders. Using HAR and CCTV images, emergency responders and patrol agencies 
shall be kept informed of the magnitude of congestion and bottlenecks so that they can make their 
own decisions regarding reaching the affected area of incident. The Town of Orange Park shall take 
control of all the operations until the incident is cleared and traffic movement is restored in the 
study area.  

 
8.6.4. Hurricane Evacuation 

The Town of Orange Park shall administer the evacuation route plans for the study area and 
subsequently for the area under their jurisdiction. Initial emergency situation information shall be 
provided to all agencies at once by RTMC. As soon as a warning is issued, the Town of Orange Park 
shall communicate with Clay County Department of Public Works to confirm and discuss the 
evacuation routes within their jurisdiction to Clay County officials. All other agencies shall 
volunteer in assisting Town of Orange Park and share their resources, information in making 
successful evacuation of the area. It is the responsibility of Town of Orange Park to feed 
continuous updates on DMS and HAR regarding further warnings and directions of the evacuation 
procedure. The RTMC shall provide all CCTV feeds to Clay County DPW necessary to decide and 
implement further course of action. 

 
8.7. Summary of Impacts 

The deployment of ITS infrastructure to reduce traffic congestion and improve operational efficiency of 
the corridor brings about few operational and organizational challenges in the region. It is inevitable 
that technological advancement would require qualified and trained professionals to handle and 
maintain ITS operations. It may introduce additional training and necessary skills requirement for new 
as well as existing staff. Therefore, there should be a process for maintaining new technology once it is 
implemented, raise awareness of staffing, training, maintenance and standardization needs and clearly 
defined organizational responsibilities as discussed in previous sections.  
 
8.8. Analysis of the Proposed System 

The overall system functionality will allow the stakeholders to identify, respond to, adjust for and 
provide information to the local commuters and visitors and provide a clear picture of the traffic 
conditions on a daily basis. The system operation during incidents, special events, weather, natural 
calamities (hurricane), and other environmental impacts changes/reallocates the responsibilities of 
individual agencies. This allows operational flexibility and the sharing of available resources within the 
ITS structure. The area’s economic viability is improved due to improved traffic management system 
and citizen vision for safe and livable neighborhood is strengthened. Reduced congestion not only helps 
to reduce the likelihood of accidents associated with the stress of driving and frustration but also helps 
to reduce air pollution and fuel wastage significantly. The Town of Orange Park will greatly benefit from 
the deployment of the ITS system and future improvements which with time will continue to improve the 
traffic situation in the study area.  
 
The three main functions of transportation management listed below can be achieved through this ITS 
deployment in the Town of Orange Park. These can be considered the long term benefits resulting in 
improved coordination, information sharing, transit/traffic integration, incident and special event 
management and improved public-private partnerships.  
  
• Control: Systems and processes that provide for the safe and efficient movement of people and 

goods through the transportation system by effectively controlling those movements.  
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• Monitoring: Systems and processes that monitor and identify the condition, performance, use and 
safety of the transportation system.  

• Information: Multiple systems and processes that provide historical and real time information on the 
use and status of the transportation system to government agencies, the media and the public. 

 
A failure of one of these functions will hamper the ability to provide safe and efficient transportation 
management. It is therefore important to provide dedicated, qualified personnel with public and political 
support. The biggest challenge after deployment of an ITS system is to maintain and improve the 
performance over a period of time through upgrades and/or the addition of new components to serve 
the increased traffic demand more effectively. The provision for and extension of fiber optic cables in 
the region shall be well planned to establish interconnectivity among various ITS components. The 
response time for attending a major problem facing fiber cable maintenance shall be taken in account to 
avoid breakdown of the system.   
 
Based on the priority of the study corridor and the need of the community, information sharing and data 
collection for future/ongoing improvements were considered the probable solution for ongoing traffic 
congestion issues. Limited funding sources restrict the implementation of low cost ITS solutions along 
with limitation on the deployment options.  

 



CLAY COUNTY ITS FEASIBILITY STUDY 
 
 

 
 

57

9. ITS Architecture 

Architecture defines a framework within which a system can be built. It is a tool that provides a common 
framework for planning, defining and integrating intelligent transportation systems.  The National ITS 
Architecture is defined as follows. 
 

• The functions (traffic information or request a route) that are required for ITS 
• The physical entities or subsystems where these functions reside (ex: roadside or the vehicle) 
• The information flows that connect these functions and physical subsystems together into an 

integrated system 
 
The National ITS Architecture is divided into regional architecture in order to involve stakeholders of the 
region and make the ITS development process specific for the region. The regional architecture will serve as 
a roadmap guiding future ITS planning, detail system requirements, coordinate agency roles and integrate 
functions across jurisdictional lines. Alternatively, regional councils and Metropolitan Planning 
Organizations (MPOs) are involved in developing a regional architecture by utilizing their inter-agency 
cooperation during planning, implementation and operation of ITS projects to build cost effective ITS 
solutions.  

 
9.1. Logical Architecture 

Appendix A provides FDOT District 2 region “Sausage” Diagram. Appendix B provides a complete list 
and flow diagram of interconnects (existing, programmed and planned) for Clay County which will form a 
part of “First Coast ITS Regional Master Plan.” The Architecture interconnect diagram illustrates the 
ITS subsystems in existence in the region and collection of subsystems are represented using market 
packages which forms the operational concept specific for the region. The Regional Architecture also 
identifies stakeholders, systems or elements they operate and the information to be exchanged between 
stakeholder elements. ITS technologies are categorized in user services for application to 
transportation problems and needs. Table 6-1 (CORRECT NUMBER?) provides the user services 
applicable to the needs identified for the project area. 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 




