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Courtney: 
Hello, everyone, and welcome to the DOE Technical Assistance Program, Traffic Signal Synchronization for Energy Savings.  Before we jump into today's presentation, I'd like to take a few moments to describe the DOE Technical Assistance Program a little further.  


TAP is managed by a team in DOE's Weatherization and Intergovernmental Program, Office of Energy Efficiency and Renewable Energy.  The Department of Energy's Technical Assistance Program provides state, local and tribal officials the tools and resources needed to implement successful and sustainable clean energy programs.  This effort is aimed at accelerating the implementation of Recovery Act projects and programs, improving their performance, increasing the return on and sustainability of Recovery Act investments, and building for attractive clean energy capacity at the state, local and tribal level. 


From one-on-one assistance to an extensive online resource library, the facilitation of peer exchange and best practices and lessons learned, TAP offers a wide range of resources to serve the needs of state, local and tribal officials and their staff.  These technical assistance providers can provide short-term unbiased expertise in energy efficiency and renewable energy technology, program design and implementation, financing, performance contracting, state and local capacity ability, and in addition to providing one-on-one assistance, we're available to work with grantees at no cost to facilitate peer-to-peer matching, workshops and training.  


We also encourage you to utilize the TAP blog.  It's a platform that allows states, cities, counties and tribes to connect with the technical assistance program and share best practices.  The blog is frequently updated with energy efficiency or renewable energy-related posts.  We encourage you to utilize the blog to ask questions of our topical experts, share success stories, best practices and lessons learned, and interact with your peers.


Requests for direct technical assistance can be submitted online via the Technical Assistance Center or by calling 1-877-EERETAP.  Once a question has been submitted it will be evaluated to determine the level and type of assistance TAP will provide.  

 
Please join us again for upcoming Webinars.  Right now there's two scheduled in May, and there will be more updated ones on the DOE Technical Assistance site in June.  Now, we'll turn the Webinar over to our presenter.   

Yonnel:
Hi, everybody.  This is Yonnel Gardes.  Let's start by giving an overview of the presentation today.  So the first item that I'll be covering is what is traffic signal synchronization, some general principles.  Then we'll talk about when and where is appropriate to implement traffic signal synchronization, how it is implemented, what benefits can be expected, how much does it cost, how do we measure success.  Then we'll go through a couple of case studies and see what we can learn from these case studies.  So this is the overall outline for the presentation.


On the next slide we've got the goals for the presentation, and the first goal is to provide a general overview of signal synchronization principles.  Another goal is to present strategies for implementation in order to maximize benefits.  Then I'll be describing a number of tools and techniques to add benefit.  Then finally, I'll be presenting real life implementation projects funded through the DOE's Energy Efficiency and Conservation Program.


The next slide.  What is traffic signal synchronization?  Really, the intent of synchronizing or coordinating traffic signals is to provide a smooth flow of traffic along streets and highways in order to reduce travel times, stops and delays.  A well timed, coordinated system permits continuous movement of vehicles along an arterial or toward a network of major streets with minimum stops and delays.  Signal synchronization is widely recognized as one of the most cost-effective and successful strategies to reduce congestion along busy arterials.              

Next slide.  Signal synchronization is an element of a broad range of technologies known as ITS or Intelligent Transportation Systems.  ITS technologies are used to help manage and create transportation systems, and they include many different applications as you can see on this slide.  Signal synchronization is directly related to two of these applications that are highlighted on this slide, arterial management and transportation management centers.  So let's review what these two applications include, starting with arterial management.  

Next slide.  Arterial management involves managing traffic along arterials using vehicle detectors, traffic signals and travel information systems.  Traffic signals primarily address traffic flow and safety, and usually improving traffic signals involves implementing adaptive control or centralized control.  And by adaptive signal control systems we mean signal timings that are just based on prevailing traffic conditions in a dynamic way.  Then centralized control allows for proactive management of signal systems through active monitoring of traffic conditions. 


The next slide is about transportation management centers, and typically TMCs integrate a variety of ITS applications to facilitate the code _____ of information and services.  In this, transportation management centers typically include functions such as incident management, network surveillance and data collection, dissemination of data to travelers and other agencies, and also traffic management for special events and evacuations. 


Next slide please.  Let's talk a little bit about the benefit that can be expected from signal synchronization.  You can see on this slide there's a number of potential benefits that typically occur when a signal synchronization program is implemented.  The first benefit is an overall increase of efficiency of the transportation system.  It enhances mobility, improves safety, reduces the impact of automobile travel on energy consumption and air quality, improves the overall customer satisfaction, and it can also eliminate or delay the need for street widening.


Next slide.  Let's go through a few key principles related to signal synchronization.  Usually signal synchronization is easiest to achieve and to justify when the intersections are in close proximity to one another, say, about half a mile, and when traffic volumes between adjacent intersections are large.  The need for coordination can be identified through observation of traffic flow arriving from upstream intersections.  If arriving traffic includes platoons of vehicles that have been formed by the release of vehicles from an upstream intersection, then coordination should probably be demanded.  But on the other end, if vehicle arrival tend to be random and are unrelated to the upstream intersection operation, then coordination may provide little or no benefit to the system operation.     


The well timed, coordinated system permits continuous movement along an arterial or throughout a network of major streets with minimum stops and delays, which in turn reduces fuel consumption and improves air quality.  The signal coordination concept is best illustrated using a time-space diagram, which is presented on the next slide.


Let's talk a little bit about the time-space diagram.  The figure on the left of the slide illustrates the concept of moving vehicles through a system of four intersections using this representation that's called a time-space diagram.  The time-space diagram is a chart that plots ideal vehicle platoon trajectories through a series of signalized intersections.  The signal timing sequence and the splits for each signalized intersection are plotted on the time, which is the horizontal axis on the plot.  Then the locations of the intersections are shown on the distance or vertical axis.  In this case vehicles travel in both directions.  It's a two-way street.  So you can see the trajectories in both directions. 


Obviously this plot has to be to scale to maintain consistency between units.  The start and end of green time shows the potential trajectories for vehicles on the street.  These trajectories determine the performance of the coordination plan.


Next slide.  There are a number of factors that can affect or limit signal synchronization.  The first of these factors is intersection spacing.  When signals are too far apart from each other, say, more than three-quarters of a mile apart, the distance can cause the breakup of platoons due to  access movements, lane changes, varying travel speeds or other elements.  For that reason, coordination is best achieved when signals are closely spaced, say, half a mile to three-quarters of a mile, and uniformly spaced along a corridor.


Another factor is cycle length.  To produce consistent results, signals must operate under the same cycle length along a coordinating network.  For that reason, signal coordination is difficult to maintain across boundaries between different jurisdictions that operate on different cycle lengths.  So that's often a challenge that operators face in implementing signal synchronization. 


Another factor is vehicle speed.  Optimal coordination is based on vehicles traveling at the prevailing travel speed.  If vehicles travel above or below the prevailing speed, they may have significantly greater stops and delays because they're traveling outside the coordination band.  

The next factor is two-way traffic flow operations.  When the spacing between intersections is not equal, the coordination usually works better in one direction.  It's typically the direction with the most traffic, and the traffic in the other direction may have to stop.  In most cases, signal coordination is designed to favor the heavier traffic flow. 

The next factor, cross street traffic.  Enough time should be allocated to clear traffic waiting on the cross street.  The amount of traffic entering, exiting or crossing from side streets strongly influence the coordination along the main corridor, and there may be coordination on the cross street direction as well.


The next factor is congestion.  Coordination is adversely impacted when capacity is _____ at the busiest intersections along the corridor.  Under congested conditions, the demand cannot be fully served and this results in limited progression.  In such cases strategies may include giving priority to the heaviest direction of flow, even if it impacts the coordination in the opposite direction.


Another factor is the left turn phases.  The amount of time allocated to protected left turns limit the time for through movement in the opposite direction.


The next factor is pedestrian crossing.  Pedestrian clearance intervals must be provided for safety reasons.  Typically they're based on the four-feet per second base, curb to curb, and obviously the wider the street the more time is needed to cross and the less time available for the green light in the opposite direction.


The next factor is safety considerations.  Each switch from green to red must include a yellow phase, which is usually five seconds long, and also an all-red phase, usually two seconds.  These phases reduce the amount of green time available on major and minor streets. 


Another factor is emergency vehicle preemption.  When an emergency vehicle preempts the normal operation of a signal, the signals fall out of synchronization and it can take several cycles for the signal to return to coordination with the rest of the system.


Finally, the last factor that I've listed on this slide is related to construction.  Signal coordination is often disrupted during construction.  The _____ can be damaged when the street is repaved or a curb is replaced.  When this happens, the signal must be placed in automatic mode to make sure that all movements are served. 


Next slide please.  So there are some potential disadvantages to consider when considering signal synchronization.  One of them is that signal synchronization in some cases can increase travel speeds.  It may also attract additional traffic due to the fact that traffic performances are improved along a given corridor.  It may generate higher capital in maintenance costs, particularly because it requires qualified special maintenance and monitoring. 


Next slide.  This slide presents the range of benefits from signal coordination.  We put it through a number of studies.  The quantified benefits include reduction of stops, reduction of delays, reduction of vehicle emissions and fuel savings.  So with regards to stops, there's been some studies of signal coordination in five U.S. cities and one Canadian city that have shown reductions in stops ranging from 6 to 77 percent.  Then there's also been two statewide studies done in California and Texas.  We call it average stop reductions ranging between 12 and 14 percent. 


With regard to delays, there was a study of signal coordination at 145 intersections in Syracuse, New York that showed the total delay experience by vehicles reduced during the AM, midday and PM peak period by 14 to 19 percent.  Then a study of the Texas traffic light synchronization program showed delays reduced by 25 percent by abating traffic signal control equipment and optimizing signal timing.    


Now for emissions, I found a number of modeling studies around five U.S. cities that showed vehicle emission reductions ranging from no significant impact up to 22 percent.  And with regard to fuel consumption savings, also based on modeling studies, we found reductions in fuel use ranging from no significant change to a 13 percent decline in Syracuse, New York. 


Next slide please.  So you can see on this slide another set of reported benefits using the same criteria and the range of benefits that were reported through other studies.  One thing that's interesting when looking at these results is the range of reported benefits.  


On the next slide I've listed a number of factors that can explain why we have such a wide range of reported benefits.  You can see that even from one city to another, from one corridor to another, from one period to another there are wide changes in reported benefits. 


One of the main factors, I believe, is the effectiveness of the existing timing plans.  It's basically what do you compare against after the implementation of the signal synchronization program.  Obviously if a timing plan is in place before the signal synchronization project is already fairly effective, it's difficult to obtain much additional benefit.  The degree of congestion in the system is another factor that strongly influences the potential benefit.  Under congested conditions, potential benefits are likely to be higher because relatively small adjustments can lead to huge improvements, and for that reason improved signal coordination during peak hour periods tend to generate more important benefits compared to off-peak emissions. 


The next slide.  Let's talk a little bit about the costs involved in traffic synchronization implementation.  As a general statement or observation, optimizing signal timing is considered a low-cost approach.  Some of the projects that have been implemented have shown that there's an average cost ranging from $2,500.00 to $3,100.00 per signal, per date.  Some of the cost involves paying for well trained technicians that are needed to maintain traffic signals.  Some of these studies have shown that one technician can typically maintain 30 to 40 signals.


Next slide.  Based on these potential benefits and costs, there's been some reported benefit to cost ratios.  For instance, in the case of the traffic light synchronization program in Texas, they reported a benefit to cost ratio of 62:1.  Another project, the signal coordination program done by the Metropolitan Transportation Commission in the San Francisco Bay area back in 2005, they reported a benefit to cost ratio of 39:1. 


The next slide please.  So, on this slide I've listed some of the primary and supplemental techniques that are typically used to evaluate the benefit of signal synchronization projects.  So you can see for each of the criteria that we talked about before, some of the tools and techniques that are typically used.  They involved floating car studies, for instance, is a technique that's very often used as a simulator for the case studies.  There's also some simulation and modeling tools that can be used.       

I'd like to spend a little bit of time talking about microscopic traffic simulation as a tool to evaluate the benefits of signal synchronization.  So, on the next slide, this microscopic traffic simulation tool simulates the flow of traffic at the individual vehicle level.  Some of the software available commercially includes VISSIM, Paramics, TransModeler, CORSIM and other tools.  Typically these models include very detailed vehicle maneuverings such as acceleration, deceleration, weaving, start and stop.         

Next bullet point.  Because they're very detailed they produce a lot of very valuable outputs such as vehicle speeds, moving delay, intersection delay, progression effectiveness, signal effectiveness, volume to capacity ratios, level of service, emissions and fuel consumption. 


On the next slide you can see an example of a freeway arterial traffic simulation model.  In this case it's a model of the I-580 corridor on the San Francisco Bay area, for which the traffic simulation tool, in this case Paramics, was used to evaluate a number of traffic management techniques including freeway ramp metering and traffic signal optimization and coordination along the arterials. 


Next slide.  A few words on the fuel consumption models.  Typically these models are based on the number of stops, delays, travel distance, free flow speed or the design speed and ____ volume.  Some examples of fuel consumption models include the University of Florida model and the ____ _____ model. 


Next slide.  This is about the emission model and one of the main emission models that's used for this type of study is called MOVES and it's a tool developed by the EPA.  It's their official model for estimating air pollution emissions from cars, trucks, motorcycles and buses.  It was developed by EPA's Office of Transportation and Air Quality based on a lot of emission test results in the field.  It's the tool that was released in 2010 and replaces the previous model called Mobile 6.2.  It's really the best available tool available for quantifying pollutant and precursor emissions, air toxins and greenhouse gas.      

In the remaining time for this presentation I will go through a couple of case studies that actually received grants from the DOE to implement traffic signal synchronization programs.  So the two case studies, the first one is from the city of Lee's Summit, Missouri, and the second one is from St. Johns County, Florida. 


Next slide.  So the first case study is from the city of Lee's Summit, Missouri.  The project is called Real-Time Adaptive Traffic Control on Chipman Road.  The primary contact for this project is Michael Park, the city traffic engineer.  He's the person who provided most of the information that I'll be presenting.  Unfortunately Michael was not available to be part of the Webinar today, but he will be happy to answer any follow-up questions that you may have.


Some general information about this project, you can see the cost is about $500,000.00, and it was fully funded by DOE's Energy Efficiency and Conservation Block Grant.  The project addressed 15 intersections along multiple corridors, under different jurisdictions, and some of the intersections are maintained by the city and others are maintained by the state DOT.  This project applied a tool called InSync, which is an adaptive traffic control system using video detection and built-in artificial intelligence.


Next slide.  Let's talk a little bit about the savings for this project.  As you can see on this graphic there were 15 intersections that were treated along three major corridors.  Really, the main focus was along the east-west corridor called Chipman Road that has pretty high traffic volumes, in the order of 27,000 average daily traffic.  You can see there are some crossing arterials and highway access ramps also as part of the area. 


It was a pretty challenging area for the implementation of the signal synchronization program because the area includes two large retail centers, one large employment center, and also retirement centers, and as a result there's pretty high pedestrian volumes in the area to accommodate.


Next slide.  So let's see the top goals that were identified by the city in implementing this project.  The first goal was to minimize travel time for motorists along Chipman Road by synchronizing traffic signals.  The second goal was to minimize the number of vehicle stops along Chipman Road.  The third goal was to maintain north-south progression around Pryor Road, which is one of the north-south corridors.  The next goal was to also maintain north-south progression on the other north-south corridor called Blue Parkway.  Then the last goal was to provide a reliable and accessible communications network for all intersections in the system. 


Next slide.  Here are a few views of the project area.  On this view you can see the video camera that was mounted on the mast arm.  This video camera used IP protocol and was used for vehicle detection on all intersections. 


The next slide is another view of the Chipman Road corridor in the westbound direction.  You can see this is the section that goes underneath Highway 50.  With the implementation of this system the drivers are now strictly experiencing all green lights as they move through the corridor, and it's seven or eight traffic signals.  You can also see the camera on the signal pole. 


The next slide is another view of the area, where you can also see the camera mounted on the light poll. 


Next slide.  So let's talk about the evaluation process that was followed in this project.  This project has been implemented.  So, it went through the evaluation process and reported benefits that were reported later, but the evaluation process was primarily based on the before/after study.  So they collected data on the before conditions based on the floating car ______.  They collected data on travel times and average speeds along the Chipman Road corridor for speed time periods, the AM peak, midday and PM peak periods. 


The next bullet item.  During the final configuration of the system Chipman Road and Blue Parkway were coordinated using real-time adaptive controls, whereas the other north-south corridor, the Pryor Road corridor was found to operate best without coordination in the locally optimized mode.  


So when this final configuration process was completed, the next bullet item shows that they collected after data and, again, very similar to what was collected during the before study, collected data on travel time and average speed along Chipman Road to compare with the before conditions. 


The next slide.  You can see the reported results that they obtained.  You can see the range of benefits for travel time and average speed as observed through the floating car studies.  You can see in terms of travel time the benefits ranging from 28 to 55 percent, depending on the time period, and average speeds increased between 17 and 50 percent.


The next bullet item.  Obviously travel times and average speeds were not the only benefit, but other benefits included reduced fuel consumption, reduced harmful emissions, and an overall fixed improvement through the system. 


The next slide.  The travel time and delay reported benefits were converted into fuel savings estimates, and the annual fuel savings that were estimated based on this information was in the order of 165,000 gallons of fuel saved.  That translates to 5.5 million kilowatt hour savings. 


Next bullet item.  About the method that was used to estimate this fuel savings, really, the estimation was used on APA factor.  That helps in calculating the amount of fuel that's saved by reducing idle time at red lights.  And you can see the APA factor that was used in this study. 


Next bullet item.  This estimate is found to be conservative for two primary reasons.  The first reason is that it only accounts for reduced idle time, but not higher travel speed or reduced braking and acceleration.  Also, another reason why the estimate is conservation is because it only considers the three hours of the day for which the floating car studies were conducted, the AM, midday and PM peak, and only weekdays where benefits obviously would occur throughout the day. 


The next slide please.  So let's go through the second case study, and this one is based on the project from St. Johns County, Florida and their project is called Traffic Signal Timing Optimization and Coordination.  The primary contact is Greg Kennedy, the county's traffic operations manager.  Greg is available to answer questions today that you may have about the project. 


The project cost for the traffic signal timing piece of the project is about $370,000.00, and it was partly funded through the DOE Energy Efficiency and Conservation Block Grant.  Their project is focusing on 23 intersections along four highway sections.  The project is still in the planning phase, so we will not be presenting results from actual implementation of the project, but more the planning process that is leading up to the observation of benefits later on in the project lifecycle.


Next slide.  So, on this slide you can see the goals that were identified by the county for this project.  The number one goal is to synchronize signals so that platoons of vehicles can travel through a series of signals with minimum delay or stopping.  Another stated goal is to optimize signal timing and coordination of traffic flow to reduce fuel consumption and help coordination.  Another very important goal is to postpone or eliminate the need for costly reconstruction by better using the existing resources.


Next slide.  This is showing the full highway corridor section that will be treated through this project.  You can see a total of 23 intersections along four corridors with average daily traffic volumes ranging from about 12,000 to about 39,000 vehicles per day.  So these are pretty busy highway sections that they will be treating. 


Next slide.  The ______ analysis that will be conducted as part of this project, the project will also involve the before/after study using a floating car technique.  They will be doing multiple travel time runs in each direction for each corridor during the AM, midday and PM peak periods, and they will look at peak weekend conditions as well.  The project will involve retiming and synchronization of traffic signals by using the Synchro program.  Then there will be some estimates of delays, fuel and dollar savings using the Tru-Traffic TS/PP computer program.  


The next slide.  In their grant application the county identified potential or anticipated benefits that they expect out of this project.  They estimated that as far as fuel savings the project would lead to fuel savings in the order of 730,000 gallons of gas saved, and in terms of emissions reductions they estimated that 2,215 metric tons of carbon emissions would be prevented through the implementation of the project. 


Next bullet item.  This is telling you how these anticipated benefits were computed.  The primary tool that was used to compute the savings is the State Energy Program Metrics Calculator developed by the National Renewable Energy Laboratory.  This is a spreadsheet tool that is used by the state in estimating energy savings, cost savings and carbon emission reductions.  This tool provides estimates based on the lane mile of synchronization.  That's how the county computed the potential benefits of their project. 


So with that, next slide, that concludes my presentation and I'll be happy to take any questions that you may have.  Like I said, there are some representatives of St. Johns County also available to address some of the questions that you may have. 

Courtney:
Right now we're going to take questions that are typed in.  So if you have a question you can type it into the question box and we will address that.  We do have one question right now and that is: what is in this to motivate cities to do it? 

Yonnel:
Well I think really the motivation is to look at – find the right corridors that can benefit from signal synchronization based on the criteria that I talked about.  Basically, if you feel that the existing operations could benefit from signal retiming or optimization along a corridor based on the intersection spacings and whether or not there are platoons of vehicles traveling in between intersections, and that's based on your own observation of traffic conditions, so the feedback that you get from motorists traveling through corridors.  If you think that the operations can be improved, then I think you probably have a corridor that's a good candidate for looking at synchronization potential.  


I don't know, Greg, do you have anything to add for this question? 

Greg:
No, I think you answered it adequately.  

Andy:
This is Andy.  The only thing I would add is a lot of times in the intersections that you're looking at, the ADP and your density of traffic on these corridors is kind of your threshold to look for when indentifying corridors.  So in other cities or counties where you may have certain, two or three corridors that are busy or maybe even cross-coordination might be applicable, looking at the density of volume that you get during your peak periods, just you can check for your traffic stops will really help you identify good project corridors and tremendous savings to the public, I mean their delay times in their travel around the city.  

Courtney:
Okay.  The next question and I can actually address this one is if the PowerPoint presentation will be available.  The PowerPoint presentation as well as the recording will be on the DOE Solution Center following the Webinar.  So that's where it will be available.  


The next question for the presenters: was the EECBG funding for the Missouri project part of the 2009 RF funding or is there other EECBG funding available for this type of project? 

Male:
Well unfortunately, like I said, the representative of the city of Lee's Summit is not available today.  My understanding is that they got the grant in 2010, but this would have to be confirmed by Michael Park of the city of Lee's Summit, and I can provide his contact details after the presentation. 

Courtney:
Okay.  The next question comes from an engineer from Rhythm Engineering.  Oh, I'm sorry – actually we'll skip that one.  The next question is: what are the staffing levels and requirements to operate and maintain an adaptive traffic signal system? 

Yonnel:
Greg, do you want to address this one? 

Greg:
At the present time we are just on the threshold of having implemented that type of system.  So we're just kind of in the beginning stages of establishing a traffic control center.  We have several corridors where we have implemented wireless communication with DSL lines, bringing the information back here to our central office.  We have three staff members for 116 intersections, but actually we have an additional employee to make this traffic control center productive as needed.  So I would say at the minimum, at least in our jurisdiction, four personnel in that section would be of benefit. 

Andy:
Additionally, this is Andy with the county as well.  Right now we do a lot of plan-based coordination, so the adaptive control will probably be a step that we'll get into in the future.  Part of our upgrading of the system is including a lot of video detection at all of our intersections.  So the infrastructure that we could use to do adaptive control we'll be getting in place over the next few years.  Hopefully with these first timing plans implemented we'll be able to evaluate cycles, split a little more effectively the determined thresholds for the adaptive signal. 

Courtney:
Okay.  The next question is: will there be more opportunities to apply for these types of grants?      
Yonnel:
Well I cannot answer this question.  I think that's a question for DOE.  I don't know if the county, do you have any insight on this? 

Greg:
We don't, but I would hope that the DOE would.  It's a very productive program for most transportation systems around there. 

Courtney:
Okay.  The next question: in a single isolated signal is it more effective to rest in green on main drag or rest in last phase green?  And have any studies been done on this? 

Greg:
I could probably answer some of that, unless the other analyst wants to answer that. 

Yonnel:
Yes, please go ahead. 

Greg:
The resting green on a main line, if you're dealing with an arterial it's typically preferable.  I've seen rest in red at intersections, depending on time of day, especially depending on the nature of the roads that you're signalizing.  Rest in red configuration I've seen used in neighborhoods where they'll operate it at nighttime to act as a four-way stop.  That way it maintains some of the traffic counting function within the neighborhood traffic.  Typically on your busier roads, your electors or your arterials, the rest in green mode is used to maintain aggression for the arterial corridors.    

Does that answer the question do you think? 
Courtney:
Yeah, I think that was helpful.  So the next question is: do bus stops cause disruptions in the flow or can bus stops be incorporated into a traffic synchronization plan? 
Greg:
I know with our system there is some transit priority that is being worked on through the city of Jacksonville, which is the county just north of us.  Some of their transit hubs come into our county.  It's a low priority transit system that's been under study for some time with DOT and the municipalities involved, but it would be somewhat incorporated into our traffic management system.  If you're designing roads for bus systems, developing the bus phase into your typical section for future planning purposes is very productive as well.     

Courtney:
Okay.  The next one is: what time period are the projected benefits for the St. Johns project based on, yearly savings or life of the project? 

Greg:
I want to say it's a year, a yearly basis, the peak hours study, for the year.  
Yonnel:
I think that as well.

Yonnel:
Like you had mentioned – the other speaker had mentioned the three hours that are evaluated are the only ones really reported, and there's tremendous benefit for the other hours in the counting plans that aren't necessarily reported in total.  


Part of our project, what we're going to do is obtain some of the equipment to do floating travel time runs at various times of the day and ultimately work them in with some of our crews to get better evaluations through more peak periods of the day, more time periods in the day and throughout the weekend.  We have some crews that work at night doing certain inventory ___ _____ roads, even out of coordination, just to get a good feel of what we're dealing with over time, to track our efficiency.  
Courtney:
Okay.  The next question is: what's the best solution if you have variable traffic volumes such as for large events letting out? 

Greg:
For special events, really the Traffic Management Center is very beneficial.  Sometimes the special events are of known quantity, like a football game.  You can develop some timing plans to adapt for the progression away from the stadium or into the stadium during those events.  For St. Johns County, in our corridor we have a TPC.  It's a major golf tournament, just finished I guess last week.  We have some capacity on our roads right now, but right now we're using officer control and as we get to our implementation of our Traffic Management Center, our traffic operations group will be able to better evaluate, ascertain and make recommendations. 
Courtney:
Okay.  The next question is: what is the reliability of these systems?  How often is maintenance required and preventative maintenance required? 

Greg:
Our maintenance typically runs really into more equipment problems like red lights out.  We have had a power surge.  The use of coordinated timings is programming the controller just like you run your regular local timers.  These can stay in the field in an operation for several years, really, without some adjustment.  So we usually will get calls from the public saying a side street has increased in traffic or a new subdivision has been built.  These types of things will impact core timing, and you can make adjustments throughout time, the lifecycle of the timer.


Some of the agencies in Florida typically try to cycle their core timings every three to five years, depending on the growth in their area.  St. Johns County is one of the higher growth counties in the nation, up until a few years ago.  It's been pretty intense for us.  

Andy: 
And we do have a preventative maintenance program where the technicians will go out and do a full inspection of the intersection I believe every quarter.  They check the signal timing, the ped signals are working properly.  The conflict monitors are checked during this time period also.  So it's ongoing.  Preventative maintenance is an ongoing process, a very important one, too. 

Courtney:
Okay.  The next question is a follow-up from an earlier question on what motivates cities to do this: in the circumstance then grant money is no longer available and budgets are tight and being cut, what would the motivation be and would it avoid the cost of having to widen streets? 

Greg:
In our case, our motivation is driven for a couple reasons, one of which is the extreme cost of building new roadway systems.  Widening a road, you're looking at a couple million dollars a mile in our cases with our railway purchases, ponds.  The state of Florida has a significant storm water drainage and retention program.  So it becomes very costly to add new pavement to the areas.


So I think the cost, one of the previous slides shown by the other panelist showed a benefit/cost ration in the 60s.  It's incredible benefit to your transportation network.  I'm surprised more cities and counties actually don’t do this.  It's a tremendous low-cost alternative to improve efficiency and ultimately – in this time and age where we have a lot of budget issues, really it will put those higher capital costs off a few years.     
Courtney:
Okay.  The next question is: how do you combat the controller clock drift in the time-based coordinated system? 

Courtney:
They're synced to our Traffic Management Center.  So we send out a pulse regularly.  I mean the clock drift.  Even if we had isolated situations, our clock drift situations are pretty minimal with the new components that we have, but nonetheless, we sync it through a master.  They're connected with fiber or wireless and each system itself is coordinated.  The clocks are checked almost every cycle, every second or something, pretty frequently.
Courtney:
Okay.  The next question is: are there grants available for Traffic Management Center staffing? 

Greg:
I know that in our state we work with our transportation planning organization and DOT, our Florida Department of Transportation, and through those state agencies the ITS division within the agency is working with us in providing us with a significant amount of money to develop a traffic management center and to update all of our equipment to current control systems and TCIP protocol, basically in the current language ____ ____, but no subsidies for additional personnel.

Andy:
Yeah, not at this time.  We've brought that to their attention.
Courtney:
Okay.  Next question: on any of the two projects did you have any significant hardware upgrades such as the need to replace legacy traffic signal controllers needing or needed to fully implement an adaptive system? 

Andy:
Well in our case we were already, prior to receiving the grant award, in the process of upgrading our controllers, and we're still in that process. 

Greg:
To do the adaptive control, these new controllers we're getting will allow us to do that.  The previous controllers that the county had, St. Johns County, we knew we had late '80s controllers.  I don't recall if adaptive controllers functioned _____.  I think we could have done it in those, but we haven't really gotten to that.  Our volumes are so significant and varying that that threshold of capacity.      

Courtney:
Okay.  The next question is: in sync system _____ great transit priority into the progression – I'm sorry.  The next question is: is there a standard time frame that retiming must be reevaluated? 

Andy:
I think the recommendation is at least to evaluate every two years, evaluate your system every two years. 

Greg:
Usually, depending on your growth, the two year cycle is a good point to evaluate.  We look at operations on a yearly basis, but to really go out and redo your timing plan development or go through the modeling process.  Larger agencies would be lucky to do it every three to five years.  Some of our counties, prior to working with the county I worked with private sector, some of those counties in Florida maintain over 1,000 intersections and they may do 100 or 200 a year. 

Courtney:
Okay.  The next question is: how are the signals synchronized?  Does it require operator surveillance 24/7 or what? 

Greg:
If you may recall, in the earlier slides there was a diagram that showed you the travel time and delay or the time-space diagram rather.  This basically fixed time.  You fix the cycle length at each intersection and you set your yellow on the main line to a specific time, say, a 100-second cycle.  At second 80 it will turn yellow.  And by fixing those point you can establish when the green time will occur at each intersection, and based on the distance between the intersections you can have your – we'll call it an offset of 80 at one intersection.  It could be 95 at the next one.  And that allows you 15 seconds to get through the intersection.  That's kind of how you establish that.  Once those systems are set, one of the previous questions about clock sync comes into effect, and that's by maintaining the clocks to be exactly on time is how you maintain your time-based ______.    

Andy:
Yeah.  I guess in worst case scenarios, if you don't have interconnection for some reason, maybe you have a failure in your fiber optic system or whatever, then you're going to have to – we have had to go out and manually reset the clock.  So that does happen occasionally if we have a lack of communication between controllers.  But for the most part, it's already set.  It's automated. 

Courtney:
Okay.  So we have two more questions.  We'll go through these and I think we're just about at time now as well.  So the next question is: in regard to communications from signals to the traffic management center, are there any known tools for estimating the benefits of such communication in proof? 

Greg:
Well having the constant communication with the signals helps you do a couple of things.  Again, one of the previous slides the presenter had earlier shows incident management, and usually the traffic management center and the access to the intersections can help sheriffs oftentimes respond with the right equipment a little quicker, crashes or incidents on the road.


The other thing that's really nice about having the connection is you get almost immediate response from your signal if there is a malfunction, and you can set that through the TMC, through someone's pager, and have someone on-call respond almost immediately and have an idea of what the problem is.  The conflict monitors provide the report basically to you.  The use of the TMC is beneficial for that.  A number of agencies will share it with you, including your local law enforcement, sheriff, state highway patrol, et cetera. 

Courtney:
Okay.  And our last question: during the presentation the stated benefits of gallons of fuel saved in St. Johns seemed high compared to the other example.  What period of time was the fuel savings calculated for the St. Johns project? 
Greg:
There are two things to think about.  I think the Missouri project has 15 intersections and ours has 24.  The length and mileage in our system is a lot higher as well.  We have somewhere near 14 miles of roadway, whereas the other system I think has less.  So those factors right there are going to put our numbers a lot higher than the other system.  But again, we are using three peak hours.


Some of my previous experience, going from an uncoordinated system to a coordinated system, you can experience significant improvements right away.  These systems currently operate locally and not through coordination.  So when we go to this, we would expect higher improvements than what we're projecting on this slide. 

Andy:
And of course given my estimate, it's based on, in our case, lane miles, which all of the arterials that we're studying are four-lane divided highways.  So whatever length we have, if you just go by miles, like a straight line diagram, we'd have 13.8, but you've got to multiply that by four, enter that figure into the energy calculator, which comes out to 52 lane miles times the factor in the energy calculator.  So that's another difference.  I mean that's just the nature of that particular estimate of energy savings.  I think the thing is to emphasize that it's just an estimate. 

Courtney:
Okay.  Well great.  So we have no more questions.  So that does conclude our presentation.  We wanted to thank all of our presenters for being on the line and helping out and answering questions.  Yonnel, did you have anything else to add? 

Yonnel:
No, just feel free to contact me if you have any follow-up questions or request additional information on anything that was covered. 

Courtney:
Okay, great.  And obviously, materials will be on the DOE Solutions Center after the Webinar.  So thank you very much and that ends the Webinar.      

Greg:
Okay, thank you.

Yonnel:
Thanks a lot, Greg and Andy.  Thanks a lot for all your help.  

[End of Audio]
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