
Meeting of the Ad-Hoc Citizen Traffic Advisory Group 
September 22, 2015 

 
Lake Forest City Hall 

25550 Commercentre Drive 
Council Chambers 

Lake Forest, California 92630 

 
AGENDA ON THE INTERNET:  The Agenda is available through the Internet at www.lakeforestca.gov.  You can access the 
document on the Friday before the meeting on Tuesday.   
 
AGENDA DOCUMENT REVIEW:  The full Agenda including all back up information is available at City Hall, 25550 Commercentre 
Dr., Lake Forest, California, on the Friday prior to the Tuesday meeting. 
 
AGENDA DESCRIPTION:  The Agenda descriptions are intended to give notice to members of the public of a general summary of 

items of business to be transacted or discussed.   

 
CALL TO ORDER: 7:00 p.m. 
 
ROLL CALL: Members: Mark Armando, Group Member 

   
  Scott Drapkin, Group Member 

   
  Grady Glover, Group Member 

    
  John Irish, Group Member 

  
  Tim Redwine, Group Member 

   
  Donald Stoll, Group Member 

  
Derek Weiske, Group Member 

   
   
   
 Staff Liaison: David Rogers, Traffic Engineering 

Manager 
   
   

 
 
 
 
 
 
 

http://www.lakeforestca.gov/
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PUBLIC SESSION 
 
Public Comments 
 

PUBLIC SESSION:  At this time, the Ad-Hoc Citizen Traffic Advisory Group will convene to consider public matters.  Those wishing to 
address the Ad-Hoc Citizen Traffic Advisory Group may do so during the discussion regarding the agenda items listed below. 
 

 
AGENDA ITEMS: 
 

1.      DISCUSSION REGARDING MEETING TIMES/DATES AND 
COMMUNICATION PROCESSES AND PROCEDURES, submitted by 
Public Works staff. 
 
RECOMMENDED ACTION: Receive a presentation from the Public Works 
staff and discuss these issues. 
 

2.      APPROVAL OF MINUTES OF THE REGULAR MEETING OF THE 
CITIZEN TRAFFIC ADVISORY GROUP HELD ON AUGUST 25, 2015, 
submitted by Public Works staff. 
 
RECOMMENDED ACTION:  Approve as submitted. 
 

3. STATUS REPORT ON CTAG TRAFFIC CONCERNS LIST, submitted by 
the Public Works staff. 

 
RECOMMENDED ACTION:  Receive a presentation from the Public 
Works Department and discuss the status of the items on the list of traffic 
concerns developed at the 8/25/15 CTAG meeting. 
 

 

     4. PRESENTATION AND DISCUSSION REGARDING TRAFFIC 
SIGNAL OPERATIONS, COORDINATION AND COMMUNICATION, 
submitted by Public Works staff. 

 
RECOMMENDED ACTION:  Receive a presentation from Public Works 
regarding the City’s traffic signal operations, coordination and 
communication and discuss this topic and make findings and 
recommendations, as appropriate.  

 
ADJOURNMENT: 
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In compliance with the Americans With Disabilities Act, if you need special assistance to participate in this  
Meeting, including auxiliary aids or services, you should contact the City Clerk’s Office at (949) 461-3400. 
Notification 48 hours prior to the Meeting will enable the City to make reasonable arrangements to assure accessibility to this 
meeting.  The Ad-Hoc Citizen Traffic Advisory Group and agenda back-up materials can be obtained from the Office of the 
City Clerk on the Friday prior to the Ad-Hoc Citizen Traffic Advisory Group meeting.  Copies of all Agendas, Staff Reports 
and Supporting Materials can also be found on the City’s website – www.lakeforestca.gov/services/agendas. Agenda and 
agenda packets, if requested, will be made available in an appropriate alternative format to persons with a disability as 
required by the Americans With Disabilities Act.  Copies of the agenda are provided at no cost and agenda back-up 
materials are available at the per page copy cost.  If you wish to be added to the mailing list to receive a copy of the agenda, 
request must be provided to staff in writing. 
 
The City of Lake Forest mailing address is 25550 Commercentre Drive, Lake Forest, California 92630.   
Phone:  (949) 461-3400.  FAX (949) 461-3511. 
 

 
CERTIFICATION:  I, Stephanie D. Smith, City Clerk, of the City of Lake Forest, California, hereby certify that the foregoing agenda 
was posted for public review on September 18, 2015, at 5:00 p.m. 
Stephanie D. Smith, MMC, City Clerk 

http://www.lakeforestca.gov/services/agendas


MINUTES OF A SPECIAL MEETING OF THE LAKE FOREST 
AD-HOC CITIZEN TRAFFIC ADVISORY GROUP 

The meeting of the Lake Forest Ad-Hoc Citizen Traffic Advisory Group which was 
held August 25. 2015. at the Lake Forest City Council Chambers. 25550 
Commercentre Drive. Lake Forest. California was called to order at 7:00p.m. 

ROLL CALL: Members: Mark Armando 
Scott Drapkin (ABSENT) 
Grady Glover 
John Irish 
Tim Redwine 
Donald Stoll 
Derek Wieske 

ALSO PRESENT: Tom Wheeler. Director of Public Works/City Engineer 
Carlo Tomaino. Assistant to the City Manager 
David Rogers. Traffic Engineering Manager 
Doug Anderson. Traffic Engineering Consultant 
Amber Haston. Public Works Management Aide 

PUBLIC COMMENTS: 

There were no Public Comments. 

PRESENTATIONS: 

1. PRESENTATION REGARDING THE RALPH M. BROWN ACT 

Todd Leishman. City Attorney's Office. provided a general overview of the 
Ralph M. Brown Act and the California Public Records Act. 

ACTION: Members of the Ad-Hoc Citizen Traffic Advisory Group received 
the presentation. 

2. PRESENTATION REGARDING THE AD-HOC CITIZEN TRAFFIC 
ADVISORY GROUP WORK PLAN 

Dave Rogers. Traffic Engineering Manager. presented the Ad-Hoc Citizen 
Traffic Advisory Group Work Plan. He recommended the consideration of 
an adjusted work plan that would allow the recommendations of the Group 



to be considered in the City Council's Fiscal Year 2016/2017 budget 
discussions. 

Considerable discussion ensued among the Members concerning the 
desire to provide recommendations to the Council within the constrained 
timeframe. 

There was consensus on proceeding forward on the current work plan, with 
a conceptual work plan review forthcoming. It was recommended that 
additional meetings be considered within this plan as agenda items 
requiring additional time for discussion arise. 

ACTION: Members of the Ad-Hoc Citizen Traffic Advisory Group received 
the presentation. 

3. PRESENTATION AND DISCUSSION REGARDING CITY OF LAKE 
FOREST TRAFFIC-RELATED PROJECTS AND PROGRAMS 

Tom Wheeler, Director of Public Works and City Engineer, presented an 
overview of the City's past, present and future traffic conditions and 
improvements. 

The Group Members' transportation concerns were discussed and 
documented for resolution and inclusion on upcoming agendas. 

ACTION: Members of the Ad-Hoc Citizen Traffic Advisory group received a 
presentation from Public Works regarding the City's traffic-related efforts to 
date and discussed traffic-related projects and programs. 

ADJOURNMENT: 

The Ad-Hoc Citizen Traffic Advisory Group Adjourned the August 25 Ad-Hoc 
Citizen Traffic Advisory Group Meeting at 10:15 p.m. 

Respectfully submitted: APPROVED: 

AMBE(J;lsloj , DAVE ROGERS 
PUBLIC WORKS MANAGEMENT AIDE TRAFFIC ENGINEERING MANAGER 
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Ad-Hoc Citizen Traffic Advisory Group Agenda Report 

Meeting Date: August 25, 2015 

Department: Public Works 

   

SUBJECT:  

STATUS REPORT ON CTAG TRAFFIC CONCERNS LIST 
 
RECOMMENDED ACTION(S): 
 
Receive a presentation from the Public Works Department on the status of the 
items on the list of traffic concerns developed at the 8/25/15 CTAG meeting.  
 
 

 

 

DISCUSSION: 

At the August 25, 2015 CTAG meeting, the members provided staff with a list of 
traffic and transportation topics and issues to cover and address as part of future 
meetings. Staff is providing the first summary of the topics and issues for the 
Group’s review along with the status of each. This will be a standing item on all 
future CTAG agendas. 
 
The topics and issues ranged from concerns about traffic signal operations at 
individual intersections to broad topics such as the status of the gap closure for 
Portola Parkway between Lake Forest and Irvine. As you can see on the 
attached list, some of the items have been referred to the City’s contractors and 
consultants for review. These items should be addressed within a relatively short 
time frame. For other topics and issues, staff is gathering information and will 
either forward the appropriate material to the members for their review and 
information or schedule a brief discussion under this standing item or another 
discussion item for a future meeting.  
 
If the Group wants more detailed reports and presentations on specific items, the 
Group (as a whole or at least a majority of members) would need to provide 
direction to staff on which items they would like additional information on and 
when they would like to have the information presented for review and 
discussion.  
 
 
 
  
 

 
 



 

 

ATTACHMENTS:  

 

CTAG Traffic Concerns List 

 

 

 

Initiated By: David Rogers, P.E., T.E., Traffic Engineering Manager 
Reviewed By: Carlo Tomaino, Assistant to the City Manager 
Approved By:  Thomas E. Wheeler, Director of Public Works/City Engineer 
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1 EB LAKE FOREST DR. INTO MIMI’S – SIGNAL TIMING EXCESSIVE DELAY STOLL 
COMPLETE ADJUSTMENTS MADE 

ON SEPT 15 

2 

EB LAKE FOREST DR. TO 241 TOLL ROAD TRAFFIC SIGNAL ISSUE (LOOP DOES NOT 

DETECT MOTORCYCLE)  

 

 

COMPLETE FORWARDED TO 

CALTRANS FOR 

ADJUSTMENT 

3 
SB ALISO PARK, LEFT TURN TO GO EB ON EL TORO RD. TRAFFIC SIGNAL ISSUE (LOOP 

DOES NOT DETECT MOTORCYCLE) 
 

COMPLETE ADJUSTED MADE ON 

SEPT 15 

4 
EL TORO RD. WB AT TOLEDO WAY (NEEDS TO STAY GREEN LONGER) 

 
REDWINE 

COMPLETE SIGNAL TIMING WAS 

ADJUSTED ON 

9/8/15 

5 
EB EL TORO RD. ON SERRANO ( SCHOOL TIME – DEMAND EXCEEDS THE LENGTH) 

 
 

COMPLETE SIGNAL TIMING WAS 

ADJUSTED ON 

9/8/15 

6 EL TORO HIGH SCHOOL TRAFFIC –CONCERN ABOUT GENERAL SCHOOL TRAFFIC STOLL 

 WILL BE INCLUDED 

WITH TRAFFIC 

ENGINEERING 

DISCUSSION 

7 PERMISSIVE LEFT TURN VS PROTECTED WIESKE 

  WILL BE INCLUDED 

WITH TRAFFIC 

ENGINEERING 

DISCUSSION 

8 EB BAKE PKWY. AT TRABUCO RD. STOLL 

 WILL BE INCLUDED 

WITH CAPITAL 

PROJECT DISCUSSION 

IN OCTOBER 

9 SB TOLEDO WAY AT SERRANO RD. (PROTECTIVE VS. PERMISSIVE) WIESKE 
 WILL BE DISCUSSED 

WITH #7  
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10 
SHASTA LAKE RD. AT SERRANO RD. (STATUS) 

 
WIESKE 

IMPROVEMENTS 

COMPLETED IN 

DECEMBER 2014 

CURVE WARNING 

SIGNS WERE 

INSTALLED ON 

SERRANO ROAD, AND 

ADDITIONAL 

REFLECTIVE RAISED 

PAVEMENT MARKERS 

WERE INSTALLED TO 

ENHANCE THE 

CENTERLINE OF 

SERRANO ROAD 

11 NB TOLEDO WAY NEEDS DUAL LEFT ONTO WB BAKE PKWY.  

 WILL BE INCLUDED 

WITH CAPITAL 

PROJECT DISCUSSION 

IN OCTOBER 

12 STERLING SIGHT DISTANCE IRISH 
 STAFF NEEDS TO 

REVIEW CONDITIONS 

13 
SADDLEBACK RANCH RD. – BIKE SAFETY/PORKCHOPS/PARKING NEAR CONCOURSE 

PARK 
GLOVER 

 STAFF NEEDS TO 

PROVIDE 

INFORMATION ON 

THIS PROJECT TO 

GROUP – THIS 

PROJECT IS 

CURRENTLY UNDER 

CONSTRUCTION 

14 SKYRIDGE DEVELOPMENT GLOVER 
 THIS IS AN APPROVED 

DEVELOPMENT 
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PROJECT IN MISSION 

VIEJO – STAFF TO 

PROVIDE 

INFORMATION TO 

GROUP 

15 BIKE SAFETY/TRAIL ALONG RAILROAD/MULTI MODAL STREETS WIESKE/DRAPKIN 

 TO BE INCLUDED WITH 

GENERAL PLAN 

DISCUSSION 

16 ROUND ABOUTS WIESKE 

 WILL BE INCLUDED 

WITH TRAFFIC 

ENGINEERING 

DISCUSSION 

17 
PORTOLA GAP CLOSURE 

 
GLOVER 

 STAFF TO PROVIDE 

THE PORTOLA 

PARKWAY GAP 

CLOSURE TRAFFIC 

SENSITIVITY 

ANALYSIS THAT WAS 

PRESENTED TO THE 

CITY COUNCIL IN 

NOVEMBER 2014.   

18 RIDGE ROUTE OVERCROSSING (STATUS) 
WIESKE & 

REDWINE 

 STAFF WILL PROVIDE 

LATEST INFORMATION  

19 ACCIDENT/SAFETY DATA INFORMATION WIESKE/DRAPKIN 

 WILL BE INCLUDED 

WITH TRAFFIC 

ENGINEERING 

DISCUSSION 



 

1
st

 Meeting Review 
                                    

                                                                                                            Page 4 of 4                                                                          09|2015  

20 STRATEGIC PLAN BACKLOG PROJECTS  

 WILL BE INCLUDED 

WITH CAPITAL 

PROJECT DISCUSSION 

IN OCTOBER 

21 GENERAL PLAN CIRCULATION ELEMENT 
DRAPKIN & 

WIESKE 

 COMMUNITY 

SERVICES WILL 

PROVIDE A 

PRESENTATION AT A 

MEETING TBD 

22 MONITORING DEVELOPMENT IN ADJACENT CITIES DRAPKIN 

 TO BE INCLUDED WITH 

MODELING 

DISCUSSION 
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Ad-Hoc Citizen Traffic Advisory Group Agenda Report 
Meeting Date: August 25, 2015 
Department: Public Works 

   

SUBJECT:  
PRESENTATION AND DISCUSSION REGARDING TRAFFIC SIGNAL 
OPERATIONS, COORDINATION AND COMMUNICATION 
 
RECOMMENDED ACTION(S): 
 
RECEIVE A PRESENTATION FROM PUBLIC WORKS REGARDING THE 
CITY’S TRAFFIC SIGNAL OPERATIONS, COORDINATION AND 
COMMUNICATION AND DISCUSS THIS TOPIC AND MAKE FINDINGS AND 
RECOMMENDATIONS, AS APPROPRIATE. 
 
 

 

DISCUSSION: 

Traffic Signal Operations 
 
A traffic signal is probably the most recognizable traffic control device in use 
today. Traffic signals are right of way assignment devices and are usually 
reserved for intersections on the major streets that carry the majority of traffic.  
 
Traffic signals are only installed where justified or “warranted”. The warrants for 
installing them are contained in the California Manual on Uniform Traffic Control 
Devices (CAMUTCD), which is based on the Federal MUTCD. Installing traffic 
control devices uniformly under similar conditions throughout the entire country 
provides consistency for drivers and provides the best opportunity to get driver 
compliance with the devices. 
 
In isolation, modern traffic signals will assign right of way to approaching vehicles 
based on demand, which is designed to minimize delay for all movements. 
However, most signals can only see traffic for about 300-400 feet in any direction 
and only within about 50 feet for some movements such as the minor side street 
approaches. In these conditions stopping at a traffic signal is common, which 
may be why traffic signals are sometimes called “stop lights”. 
 
When a series of isolated intersections exist on a major street and can only 
detect traffic within a short distance, this can lead to excessive stops as the 
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group of vehicles from one intersection is released only to be stopped at the next 
one. 
 
Coordination/Synchronization 
 
As traffic volumes increase, so does delay in areas with isolated intersections. 
Therefore, it is important to have the traffic signals work together in a 
coordinated/synchronized fashion to help move traffic in the most efficient 
manner possible on the major streets. 
 
Coordinating traffic signals is an example of “squeezing the most out of an 
existing roadway” in that without major road construction you can maximize the 
ability of an existing roadway to move larger volumes of traffic than you could 
without coordination. Traffic signal coordination in conjunction with appropriate 
roadway improvements can keep traffic moving safely and efficiently. 
 
In the City of Lake Forest, a concerted effort to improve traffic signal coordination 
began in 2009 (Attachment 1). Coordination efforts became much more 
important with the passage of Measure M2 that extended the ½-cent sales tax 
dedicated to transportation and traffic improvements for another 30 years. 
Although most people associate this sales tax with large freeway improvement 
projects, M2 also required local agencies to participate in signal coordination 
efforts with an emphasis on coordination of corridors across multiple agency 
boundaries. 
 
The Orange County Transportation Authority (OCTA) oversees this effort and 
has provided the majority of funding (usually 80%) for local agencies to 
undertake these multi-agency projects. Just since 2013, the City has participated 
in a total of 8 traffic signal synchronization program (TSSP) projects. Four of the 
projects are complete and the remaining four are expected to be complete within 
the next 9 months (Attachment 2). In addition, the City will be asking for 
additional grant funding over the next two years to update timing and equipment 
for El Toro Road and for Portola Parkway. 
 
These 8 projects use time-based coordination. The signals are set to a common 
clock and then a time and space diagram is created to determine when the next 
signal in the primary direction of travel should go “green”. The signals do not 
actually “see” an upcoming group of vehicles in this situation and the timing is 
generally fixed in terms of things like the maximum amount of green time for any 
one movement. 
 
The attached document titled “Traffic Signal Synchronization” (Attachment 3) was 
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developed as a public handout to help answer some frequently asked questions 
about this topic. We are working to update the document, but the basic facts and 
information are still relevant. 
 
 
The latest project that was completed was for Trabuco Road. Since the final 
report was just approved for this project, we have decided to use it as a case 
study for the CTAG for this type of project. The attached “final report” 
(Attachment 4) documents the steps that were taken for this typical project and 
the conclusions and findings. 
 
Based on the Final Report, the project resulted in a decrease in average travel 
time of 15%, a decrease in average delay of 31%, and an increase in average 
travel speed of 18%, along with reductions in fuel consumption, pollutant 
emissions, and greenhouse gas emissions. The OCTA contractor will provide 
maintenance and timing assistance for a period of two years as part of the OCTA 
TSSP Agreement.   
 
Adaptive Signal Control 
 
The next evolution in traffic signal coordination is called Adaptive Signal Control 
(ASC). This is the standard that the Federal Highway Administration (FHWA) and 
OCTA want all agencies to move towards. We have attached some information 
on this topic for the Group’s review (Attachment 5).  
 
ASC uses data that is collected in real time to make changes to the traffic signal 
timing. According to the Federal Highway Administration, the main benefits of 
adaptive signal control technology over conventional signal systems are that it 
can: 
 

• Continuously distribute green light time equitably for all traffic movements. 
• Improve travel time reliability by progressively moving vehicles through 

green lights. 
• Reduce congestion by creating smoother flow. 
• Prolong the effectiveness of traffic signal timing. 

 
Although the City has not implemented ASC on any roadways at this time, all the 
upgrades that have been completed as part of the OCTA TSSP projects are 
compatible with ASC. As part of the research for this report, staff contacted the 
City’s traffic signal controller manufacturer to get a general cost estimate to 
convert to ASC citywide. The estimated one time cost is about $600,000 and 
there are ongoing maintenance and monitoring costs of about $60,000 per year 
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that would be in addition to the current costs for signal monitoring and 
operations. 
 
ASC works best where there is variability and unpredictability in traffic demand, 
particularly during peak hours. Generally traffic conditions in Lake Forest are 
fairly predictable. However, at an appropriate time the City should evaluate the 
benefits and costs of ASC to determine if this would be worthwhile to pursue for 
some or all of the City’s traffic signal system. 
 
At this time, most agencies (including Lake Forest) continue to use time based 
coordination and are focusing their resources on improving traffic signal 
communications and upgrading to central sub-regional systems. 
 
Communication 
 
Being able to communicate and monitor traffic signals and traffic signal systems 
provides several key benefits including: 
 

• Being able to make changes remotely to signal timing, 
• Having the system provide alerts and generate reports that can help 

determine if there are any maintenance or operational issues that need to 
be reviewed or addressed; 

• Being able to graphically monitor the signal operations in real time. 
 
Improving and upgrading our communication capabilities continues to be a focus 
of our efforts here at the City. At this time, we are part of a multi-city 
communication hub housed in Laguna Hills. This master system, known as 
Centracs, provides access to all the signals that are currently part of the City’s 
traffic signal communication network (Attachments 6 and 7).   
 
As part of a contract with a traffic engineering consultant in 2014, the City 
inventoried the City’s traffic signal infrastructure including the communication 
system and began a systematic effort to provide communication to additional 
traffic signals. At the start of this process the City had 9 (10%) of the City’s 
approximately 90 signals connected to the Centracs system. We now have about 
75 (83%) of the signals connected to the network. Many of the remaining signals 
are in remote locations or in areas where interconnect conduit and cable or fiber 
will need to be installed. Some of these signals are located on El Toro Road and 
we will be looking to include communication hardware in the OCTA grant 
application for El Toro. 
 
One of the recommendations that came out of the consultant’s study was to 
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complete $1.5 million in hardware and communication upgrades for the traffic 
signal system. The City is currently funding this program at $150,000 per year.   
 
Goals 
 
The City has a series of goals related to traffic signal operation, coordination, and 
communication. 
 

1. Minimize issues with individual traffic signals so that signals are operating 
at optimum condition at all times.  
 

Providing proper routine maintenance and having the signals connected to a 
system that can monitor and report issues automatically are two ways to achieve 
this goal. A couple years ago, the City hired a new traffic signal maintenance 
contractor and since then we have seen a dramatic reduction in signal issues. 
We still need to complete additional communication upgrades at approximately 
15 intersections to have all the traffic signal connected to the communication 
system so that we can have constant monitoring and incident reports for the 
entire signal network. 
 

2. Have all our traffic signal equipment in the cabinets meet or exceed all 
current standards and be compatible with future technology.  
 

The City has aggressively pursued grant funding in the last few years and this 
has resulted in significant upgrades to much of our traffic signal equipment. The 
City continues to pursue grants to upgrade our traffic signal controller equipment. 
The City recently identified $1.5 million in upgrades and the City Council is 
currently providing $150,000 per year for the upgrades.  
 

3. Have all our signals connected to our master system to insure consistent 
communication 

 
Having all the traffic signals connected to the Centracs system allows the City to 
monitor all the traffic signals, make timing adjustments and to easily identify 
maintenance and performance issues. At this time, the City still needs to connect 
about 15 of the City’s 90 signals to the system. The City continues to pursue 
grant funding for communications upgrades.  
 

4. Continue to Update Coordination Timing 
 
Although the City monitors and makes adjustments to traffic signal timing on an 
on-going basis, it is considered good engineering practice to reevaluate full 
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corridor timing every 3-5 years to account for potential system wide changes in 
traffic conditions. In the past, signals were generally only coordinated in the AM 
and PM peak periods. With the more recent projects and going forward the City 
will be looking to coordinate in additional periods where traffic conditions justify 
coordination. These periods include mid-day on weekdays and on weekends 
(usually mid-day on Saturday). The City will continue to seek grant funding 
through OCTA and other sources to provide consistent reviews and updates of 
the City’s coordinated traffic signal timing. 
 

5. Long Term Goal – Evaluate the City’s needs and review a possible 
upgrade to Adaptive Signal Control (ASC) 

 
Adaptive signal control (ASC) can provide additional advantages over the “time-
based coordination that is currently in use. As a long-term goal, the City should 
evaluate the City’s needs to see if upgrading our current system to ASC would be 
beneficial. In addition, this would be consistent with the long-term goals of OCTA 
and the FHWA. The current estimated cost to complete this upgrade for the City 
is approximately $600,000. No capital project funding requests have been 
submitted to the City Council for this work. Capital funding requests have been 
focused on completing equipment and communication upgrades and providing 
required matching funds for grants. 
 
RECOMMENDATION: 
 
Receive a presentation from Public Works regarding the City’s traffic signal 
operations, coordination and communication and discuss this topic and make 
findings and recommendations, as appropriate.  
 
 

 
 
 

 
 

 

 

ATTACHMENTS: 
 

1. Traffic Signal Management History 
2. TSSP Project Status 
3. Traffic Signal Synchronization Handout 
4. Trabuco Road Final Report 
5. ASC Information 
6. Traffic Signal System Map 
7. Centracs Traffic Management System Map 
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Initiated By: David Rogers, P.E., T.E., Traffic Engineering Manager 
Reviewed By: Thomas E. Wheeler, Director of Public Works/City Engineer 
Approved By:  Thomas E. Wheeler, Director of Public Works/City Engineer 
  
 
 



Traffic Signal Management History 

Updated 2/15 

 
March 2009:  City prepares Traffic Management Project Planning Report that  
   analyses citywide traffic signal system and recommends   
   alternatives for traffic signal management.  City Council ultimately  
   approves traffic signal synchronization project as part of FY 2009- 
   2011 CIP. 
 
December 2009: City authorizes purchase of 62-replacement controllers and Aires  
   Communication System with 2-master controllers, and begins re- 
   timing 73-intersections.  OCTA re-times 18-intersections on El Toro 
   Road.  
 
September 2010: Preparation and adoption of Local Signal Synchronization Program 
   (LSSP) required by OCTA for participation in Measure M2 Project  
   “P” (TSSP). 
 
February 2011: Development and implementation of traffic signal timing   
   synchronization plans on Bake Parkway, Lake Forest Drive,   
   Trabuco Road and Portola Parkway. Project is completed in   
   October 2012. 
 
June 2011:  OCTA begins synchronization of traffic signals on El Toro Road.   
   Project is completed in October 2012.  Project includes 25-licenses  
   for future connection to Centracs Management System. 
 
October 2011: OCTA approves City’s participation in Regional TSSP projects on  
   Lake Forest Drive (1-signal), Los Alisos Blvd. (1-signal), and Santa  
   Margarita Parkway (1-signal).  OCTA leads design and construction 
   through 2015. 
 
October 2012: City participates with adjacent agencies and OCTA in TSSP   
   projects on Alton Parkway, Bake Parkway, Barranca/Muirlands,  
   Jeronimo Road, and Trabuco Road.  Projects are in design and  
   construction through 2016.  Alton TSSP Project includes 25-  
   Centracs licenses. 
 
April 2013:  County of Orange notifies City it can no longer support City’s traffic  
   signal timing or signal synchronization.  Additional maintenance  
   concerns lead to City’s decision to terminate contract with County. 
 
September 2013:  City awards contract for traffic signal maintenance to Computer  
   Service Company and develops CIP project for Traffic Signal  



   Management including:  Annual ADT counting,  traffic signal   
   monitoring, and development of Citywide Coordination Masterplan. 
 
May 2014:  City hosts 3-Traffic Education Forum Meetings to provide residents  
   the opportunity to participate, learn more about City projects, and  
   provide input on matters pertaining to traffic issues and concerns.  
 
August 2014:  City enters into agreement with consultant for development and  
   implementation of Traffic Signal Management project.   
 
October 2014: City purchases 50-licenses and begins connecting traffic signals to  
   Centracs Management System in Laguna Hills for operations  
   management and monitoring.  By end of year 31-signals are   
   connected to Centracs. 
 
November 2014: City completes annual ADT counts.  Signal system inventory  
   complete and identification and analysis of communication   
   equipment begins. 
 
January 2015: City provided list of communication enhancements to fully upgrade  
   traffic signal system for maximum communication efficiency.  City  
   prioritizes items for future CIP planning. 
 
February 2015: City connects 4-signals on Bake Pkwy to Centracs.  Prepare   
   projects for FY 2015-2017 CIP program.  Initiates project to   
   synchronize signals on Lake Forest Drive for various time-of-day  
   programs. Los Alisos and Lake Forest TSSP projects are complete. 
 
 
 
 
 
   



Contact 

OCTAADMIN 
Ron Keith, OCTA 
Project Manager 
(714) 560-5990 
Advantec Consult. Eng. 
1200 Roosevelt 
Irvine, CA 92620 
Jose Guedes SR Eng 
(949) 861-4999, ext. 101 

IRVINE ADMIN 
Armando Rutledge 
(949) 724-7336 
Kathy Nguyen 
(949) 724-7344 
Stantec, Inc 
36 Technology Dr, #100 
Irvine, CA 923-6030 
Jason Xu, SR Enq 
lteris, Inc. 
Bernard Li, V.P. 
9949) 270-6030 
Albert Grover & Assoc 
211 E. Imperial Hwy, #208 
Fullerton, CA 92835 
Ignacio Sanchez, SR Eng 
(714) 992-2990 

Traffic Engineering 
TSSP Projects 

August31,2015 

Description Status 

Los Alisos Complete. O&M Phase 

Lake Forest Drive Complete. O&M Phase 

Santa Margarita Pkwy Complete. Final Report 
Pending 

Trabuco Road Complete. O&M Phase 

ACTIVE PROJECTS 

Jeronimo Road Preparing final report. 
Project extended to 
December 2015 to gather 
additional data. 

ACTIVE PROJECTS 

Bake Parkway Construction Phase. 
Project delayed to July 
2016. 

Barranca/Muirlands Construction Phase. 
Estimated completion 
December 2015. 

Alton Pkwy Construction Phase. 
Estimated completion 
December 2015. 

Camp. Date 

12/31/2014 

3/31/2015 

3/31/2015 

6/15/2015 



Traffic Signal Synchronization 
in Lake Forest 

Traffic Signal Synchronization Protect~ 
Phase 1 (Complete): Phase 1 of the City's 
Traffic Signal Synchronization project (TSSP) 
replaced 62 outdated traffic signal controllers 
and upgraded software for an additional 20 
signal controllers. The project was completed 
on April 1, 2012. 

Traffic Signal Synchronization Protect 
(TSSP)- Phase 2 (Complete): Phase 2 of 
the City's TSSP project re-timed 73 intersec
tions throughout the City , as well as estab
lished new corridor timing plans for major arte
rials. The traffic signal timing plans were de
veloped with the help of traffic data that was 
collected at signalized intersections. Data 
collection for the traffic signal re-timing report 
was completed. New timings were implement
ed, reviewed, and are being modified as nec
essary. The final report has been reviewed 
and the project was completed on April 1, 
2012. 

WORKING WITH OCTA 
The City is working with the Orange County 
Transportation Authority as well as the 
cities of Irvine. Mission Viejo, Laguna Hills, 
and Rancho Santa Margarita on eight (8) 
signal synchronization projects across multi
jurisdictional boundaries. The projects will 
promote traffic circulation throughout the 
region and include the following corridors: 

• Lake Forest Drive 

• Los Alisos Boulevard 

• Santa Margarita Parkway 

• Bake Parkway 

• Trabuco Road 

• Jeronimo Road 

• Barranca Parkway I 
Muirlands Boulevard 

• Alton Parkway 

City of Lake Forest 
25550 Commecentre Dr. 
Lake Forest. CA 92630 
www.lakeforestca.gov 

Public Works Department: 949-461-3480 
Traffic Management 

Doug Anderson, Traffic Manager 
Doanderson@lakeforestca.gov 

J · 
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'{'t*fB[R 20· \ 

25550 Commercentre Dr. 
Lake Forest, CA 92630 
(949) 461~3400 
www.lakeforestca.gov 

Traffic Signal 
Synchronization 

• Traffic Signal Synchronization Is a 

I method of timing groups of traffic 
signals along an arterial to provide 

1 for smooth movement of traffic 
with minimal stops, thereby I 
I reducing delays which result in a 
better flow of traffic and minimizes 

1 gas consumption and pollutant 
emissions. 



Why is Traffic Signal Synchronlza~ 
tion Needed? The goal of synchroniza

tion is to get the greatest number of vehi
cles through the intersection with the fewest 
stops. It would be ideal if every vehicle en

tering the system could proceed through the 
intersection without stopping. This is not 
possible even in a well-spaced, well
designed system. 

Therefore, in developing signal timing for 
traffic coordination, generally, uthe majority 
rules" and the busiest traffic movements are 
given priority. Depending on a route, when 
the system is in coordination, the master 
cycle length of an arterial is generally be
tween 60 to 140 seconds. This means that 

if you were exiting a side street, and you 
just missed the light, it is possible to wait 
between 60 and 140 seconds before receiv
ing another green light. Typically, the bus-

ier the arteri-

¢ I 
al, the longer 

=.~NI\L the required 
COORDINA'nOM. cycle length. 

I L i ./ 

Many drivers 
ask why they have to wait so long for a sig
nal to change. Many of these drivers are 
waiting to enter a major arterial from a side 
street. This is even more frustrating when 
no traffic can be seen on the arterial. To 
allow the coordination of the arterial, the 
side street must wait until the main traffic 
movement on the arterial has gone through 
the intersection. It is possible that the arte
rial traffic can't be seen immediately, but will 
soon be passing through the intersection. 

How does Traffic Signal Synchronization Work? 

The way traffic signal synchronization 
works is by calculating the arrival time 
for a group of vehicles at each intersec
tion traveling at a specified speed, and 
then the traffic signals are strategically 
timed to tum green just as the group of 
vehicles arrive at each intersection. 

In order for the traffic signals to be syn
chronized, a group of signals must all 
be set to run on the same cycle length 

(the amount of time it takes for the signal to go from 
green to yellow to red; and back to green again)
after the cross street has been served. 

Where does the City Implement Traffic 

Signal Synchronization? 

While traffic signal synchronization improves traffic 
flows, its benefits are more pronounced under cer
tain conditions. Not all City streets warrant coordi
nation. Typically, a street is selected for synchroni
zation if it carries a higher amount of traffic along 
the arterial during peak hours. At this time, signals 
are interconnected and actively coordinated on the 
following segments of streets in the major direction 
of flow generally on weekdays between 6:45 a.m. 
to 9:00 a.m. and 3:45 p.m. to 6:00 p.m. 

• Lake Forest Dr.-Portola Parkway to 1-5 

• Trabuco Rd. -Paseo Sombra to Lake Forest Dr. 

• Bake Parkway-Poltola to 1-5 working in 

conjunction with the City of Irvine 

" Portola Parkway-Alton Parkway to SR 241 
• El Taro Rd. -Trabuco Rd. to K-5 

(coordinated from 6:00a.m. , to 7:00 p.m.) 

Other signals in the City operate on a •first
come- first-served• or traffic activated basis 
outside of these hours. 

The following tables note the benefits of the 
City's phase 2 Traffic Signal Synchronization 
Project. completed in 20 12. 

Reduction in Travel Times Time Period 

Arterials AM PM 

Bake Parkway 32% 33% 

Lake Forest Drive 13% 20% 

Trabuco Road 36% 24% 

Portola Parkway 17% 16% 

El Tore Road 21% 24% 

Reduction in Number of Time Period 
Stops 

Arterials AM PM 

Bake Parkway 75°/o 59% 

Lake Forest Drive 35% 45% 

Trabuco Road 80% 33% 

Portola Parkway 41% 15% 

EIToro Road 36% 39% 
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1.0 INTRODUCTION 

As part of the On·Call Traffic Engineering Services, the Orange County Transportation Authority 
(OCTA) initiated the Trabuco Road Corridor Traffic Signal Synchronization (TSS) Project to 
improve and enhance signal timing and synchronization services and operations for signalized 
intersections along Trabuco Road. The project is led and/or administrated by OCTA through a 
cooperative agreement with Cities of Mission Viejo and lake Forest being the primary entities. 
The project will provide traffic signal equipment and infrastructure upgrades and optimized 
traffic signal synchronization timing plans at 14 intersections along the 4.5-mile segment of 
Trabuco Road. Two (2) additional intersections on Lake Forest Drive in City of lake Forest were 
added due to close proximity to the Trabuco Road Corridor. 

Figure 1 provides an illustration of the study area. Throughout this document, Trabuco Road 
corridor will be considered as a north/south corridor since it runs parallel to the Interstate 5 (I· 
S) freeway. 

1.1 PURPOSE OF THIS DOCUMENT 

The purpose of this document is to summarize the results of the 'Before' and 'After' Study 
conducted along the Trabuco Road Corridor as part of Task 6: 'After' Study of the scope of 
work. 

This document is organized in the following sections: 

• Introduction: This section provides a brief background about the project corridor and its 
limit. 

• Methodology: This section provides the methodology adopted to perform the 'After' 
Study. In addition, a brief description of the travel time Measure of effectiveness (MOE) 
is provided. 

• 'After' Study Results: This section presents the results of the 'After' Study, listing the 
MOEs based on actual travel time data collected at different peak periods. 

• 'After' Study Discussion: This section provides a brief discussion on the 'After' Study 
results, including our findings of the corridor operations and any issues encountered 
while travel time runs were conducted. 

• Next Steps: This section will discuss the next steps to be taken after the submittal of this 
document. 

Page 1 Orange County Transportation Authority 
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2.0 METHODOLOGY 

The "After' study travel runs were conducted during the time periods in which the proposed 
signal synchronization plans will be in operation. These time periods were derived from review 
of the ADT data collected during May and June 2014, the existing signal synchronization time of 
day plans, and per City's preference. In summary, "After" travel time studies were conducted 
during the following time periods as shown in Table 1, below. 

TABLE 1: TRAVEL TIME PEAK PERIODS 

Corridor Name AM Peak Midday Peak PM Peak Weekend Peak 

Trabuco Road (Paseo 
Sombra to 

Marguerite Parkway) 

6:45AM 
to 

9:15AM 

11:30AM 
to 

01:30PM 

03:45PM 
to 

06:15PM 

lO:OOAM 
to 

04:00PM 

Utilizing the floating car method, travel time studies were conducted on weekdays (Tuesday 
through Thursday) and Weekend (Saturday). The travel time studies were done on June 11, 
2015 for weekday and June 13, 2015 for weekend. At least five (5) runs in each direction per 
time period were completed. In general, if time permitted during the above periods, more than 
five runs were conducted. Travel time studies were collected using a GPS device and a laptop 
computer with Tru-Traffic software. Appendix A provides graphical plots of Time (seconds) vs 
Distance (feet) for all the peak periods along Trabuco Road Corridor. Appendix B provides 
graphical plots of Speed (mph) vs Distance (feet) for all the peak periods along Trabuco Road 

Corridor. 

2.1 MEASURE OF EFFECTIVENESS 

Measure of effectiveness (MOEs) were calculated based on outputs provided by the travel time 
software (Tru-Traffic). The fuel consumption and emissions were calculated using a specified 
methodology based on the Caltrans' California life-Cycle Benefit/Cost Analysis Model Version 
5.0 (Cai-B/C). 

A brief description of the travel time MOE values based on the data collected with the GPS 
device and associated software is listed below. 

• Travel Time: Time taken to travel from one intersection to the next (seconds) 

• Stops: Number of Stops along the study corridor. Counted when vehicle speed drops 
below 5 mph after exceeding 15 mph (#) 

Page 3 Orange County Transportation Authority 
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• Delay: Difference between the actual travel time (calculated from the data collected in 
the field) and expected travel time as determined by the speed limit (seconds) 

• Travel Speed: Total distance traveled divided by travel time (mph) 

• Green per Red Ratio: Ratio of Reds, defined as "Stops" along the study corridor with a 
maximum of one stop for each link, and greens, total links traveled without stopping(#) 

• Stops per Mile: Stops divided by total distance traveled (#) 

• Travel Speed Score: Score derived from travel speed. Maximum value of 36 and 
minimum value of 8 

• Green Red Ratio Score: Scored derived from Green Red Ratio. Maximum value of 40 
and minimum value of 8 

• Stops per Mile Score: Scored derived from Stop per Mile Ratio. Maximum value of 33 
and minimum value of 17 

• Corridor Synchronization Performance Index (CSPI): Specific scoring system developed 
by OCTA based on average travel speed, average green per red ratio, and average stops 
per mile 

• Fuel Consumption: Calculated using through volume and average of University of 
Florida and Penic & Upchurch models as defined in Tru-Traffic user column (gallons) 

• Carbon Monoxide (CO): Calculated using Fuel Consumption, Caltrans B/C Model Fuel 
Consumption Rates, Highway Emissions Factors, and Gmph Speed {pounds) 

• Carbon Dioxide (C02): Calculated using Fuel Consumption, Caltrans B/C Model Fuel 
Consumption Rates, Highway Emissions Factors, and Gmph Speed (pounds) 

• Nitrogen Oxides (NOx): Calculated using Fuel Consumption, Caltrans B/C Model Fuel 
Consumption Rates, Highway Emissions Factors, and Gmph Speed (pounds) 

• Particulate Matter (PM10): Calculated using Fuel Consumption, Caltrans B/C Model 
Fuel Consumption Rates, Highway Emissions Factors, and Gmph Speed (pounds) 

• Sulfur Oxides (SOx): Calculated using Fuel Consumption, Caltrans B/C Model Fuel 
Consumption Rates, Highway Emissions Factors, and Gmph Speed (pounds) 
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• Volatile Oxygen Compounds (VOC): Calculated using Fuel Consumption, Caltrans B/C 
Model Fuel Consumption Rates, Highway Emissions Factors, and 6mph Speed (pounds) 

It should be noted that emissions factor vary based on the vehicle speed. This study uses 
emissions factors based on 6 mph. This was used because the Caltrans B/C Model Carbon 
Dioxide emissions factor at 6 mph is 0.00872 tons per gallon. This value is approximately the 
same as the 0.00880 tons per gallon value recommended by the United States Environmental 
Protection Agency (US EPA: http://www.epa.gov/cleanenergvLenergy·resources/refs.html) 

Caltrans Life-Cycle Benefit Cost Model Version 5.0 (Cai-B/C) was used to estimate the monetary 
cost associated with the travel time Measure of Effectiveness (MOE's). The model includes the 
following parameters: 

• Time Cost: Calculated using Time and $12.50 value per hour($) 

• Fuel Consumption Cost: Calculated using Fuel Consumption and $3.50 value per gallon 
of gasoline($) 

• Carbon Monoxide (CO) Cost: Calculated using Carbon Monoxide and $145.00 value per 
ton($) 

• Carbon Dioxide (C02) Cost: Calculated using Carbon Dioxide and $23.00 value per ton 
($) 

• Nitrogen Oxides (NOx) Cost: Calculated using Nitrogen Oxides and $59,100.00 value 
per ton($) 

• Particulate Matter (PMlO) Cost: Calculated using Particulate Matter and $484,300.00 
value per ton($) 

• Sulfur Oxides (SOx) Cost: Calculated using Sulfur Oxides and $182,000.00 value per ton 
($) 

• Volatile Oxygen Compounds (VOC) Cost: Calculated using Volatile Oxygen Compounds 
and $3675.00 value per ton($) 

It should be noted that time cost assumes a statewide average hourly wage of $25.05 per hour 
and emissions health costs use values from the Los Angeles/South Coast Area. In addition, the 
Caltrans Cai-B/C costs are calculated for a three {3) year period assuming 250 weekdays per 
year and peak period of 2.5 hours and 115 weekends per year and peak period of 4 hours. 
Appendix C provides Tru Traffic travel time and delay reports for all the peak periods along 
Trabuco Road Corridor. 
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OCTA uses Corridor Synchronization Performance Index (CSPI) to evaluate the effectiveness of 
signal timing projects. The CSPI criteria uses a grading system to show "Tier" performance 
levels, as shown In Table 2, below. 

TABLE 2: CORRIDOR SYNCHRONIZATION PERFORMANCE CRITERIA 
- -

Performance Level Descr1 pt1on 

Very Good Operations with very few numbers of stops at signalized intersections 

Signal Synchronization 
occurring with favorable progression and travel speeds along the 

Tier 1 
corridor. Vehicles get through most of signalized intersections 
without stopping. Corridor has very good signal synchronization. 

Good Operations with few numbers of stops at signalized intersections 

Signal Synchronization 
occurring with good progression and travel speeds along the corridor. 

Tier2 
Vehicles get through many signalized intersections without stopping. 
Corridor has good signal synchronization. 

Operations with average numbers of stops at signalized intersections 
Average occurring with fair progression and travel speeds along the corridor. 

Signal Synchronization Vehicles get through above average numbers of signalized 

Tler3 intersections without stopping. Corridor has an above average level 
signal synchronization. 

Operations with many numbers of stops at signalized intersections 
Below Average occurring with limited progression and slower than desired travel 

Signal Synchronization speeds. Many vehicles experience delay and vehicles get through 
Tier4 fewer numbers of signalized intersections without stopping than 

expected. Corridor has a below average level signal synchronization. 

Operations with delays and numbers of stops unacceptable to most 
Needs Improvement drivers occurring with over-saturated conditions, poor progression, 

to the Signal and low travel speeds. Most vehicles experience high delay and low 
Synchronization travel speeds, and vehicles get through very few numbers of 

TierS signalized intersections without stopping. Corridor needs 
improvement to the si2nal synchronization. 

Source: OCTA, 2012 
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3.0 'AFTER' STUDY RESULTS 

The results of the 'After' Study for Trabuco Road Corridor are presented in this section. The travel time MOE's identified in Section 
2.0 are presented on a corridor wide (end to end) basis in Table 3, Table 4, Table 5, and Table 6. The data collected represents the 
average for each direction during the 'Before' and 'After' along Trabuco Road Corridor during the AM, mid-day, PM and weekend 
periods. 

Direction 

59 l 

NB I 
I 

TABLE 3: AM PEAK TRAVEL TIME MOE SUMMARY 

Travel Travd 
Green 

Delay Red 
Study Time 

Stops 
SpPPU 

(min) 
(sec) (II) 

(mph) 
Ratio 

(U) 

Before I 12.0 1 391.o 5.6 22.0 1.7 

After I 10.1 I 315.o 4.2 25.5 3.3 

Improvement I 10.6" I 19.4" 25.0% 15.8% 95.2" 
-
Before 9 .7 251.0 5.2 27.5 1.6 

After 8.9 207.0 4.2 29.7 2.4 

Improvement 7.6" 17.5" 19.2" 8.3" 46.3" 
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Stops 
Fur l Cilrbon C.nbon 

per 
u~rd Monoxide OiOXidl' 

Mile 
(r,al) (!b ) {lb) 

(II) 

1.3 287.5 24.3 5016.0 

1.0 246.4 20.8 4297.8 

25.0% 14.3" 14.4" 14.3" 

1.2 752.1 63.6 13120.0 

1.0 691.0 58.4 12054.7 

19.3% 8.1" 8.2" 8.1" 

Sulfur 
Vo lat ile 

N1trogen Part i c u: ate 

Oxide Matter-10 Oxide 
OxygPn 

{I b) (lb) (I b) 
Compo und 

( I b) 

1.9 0.3 0.1 I 2.7 

1.7 0.2 0.0 I 2.3 

10.5" 33.3" 1oo.O% I 14.8% 

5.1 0.7 I 0.1 I 7.1 

4.7 0.7 I 0.1 I 6.5 

7.8" 0.0% I 0.0% I 8.5" 

lTBlUG 
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Study 

Before 

I After 

Improvement 

Before 

I After 

Improvement 

Study 

Before I 

I After I 

Travel 

Time 

(min) 

10.6 

9.0 

15.1" 

9.8 

8.3 

15.3" 

Trilvel 

Time 

(min) 

11.2 

9.5 

Delay 

(sec) 

306.0 

209.0 

31.7% 

257.0 

168.0 

34.6" 

Dei<Jy 

(src) 

I 343.0 I 

240.0 

TABLE 4: MIDDAY PEAK TRAVEL TIME MOE SUMMARY 

Stops 

(It) 

6.0 

3.4 

43.3" 

3.8 

3.2 

15.8" 

Travel 

Speed 

(mph) 

25.0 

29.6 

18.6" 

26.9 

31.9 

18.4" 

1.3 

3.6 

181.3" 

2.6 

3.8 

46.2" 

Stops 

per 

Mile 

(II) 

1.4 

0 .8 

39.9% 

0.9 

0 .9 

0.0% 

Fuel 

usrd 

(ea l) 

341.5 

240.0 

29.7% 

316.1 

310.5 

1.8" 

Carbon 

Monoxide 

(I b) 

28.9 

20.3 

29.8% 

26.7 

26.3 

1.5" 

Carbon 

Dioxide 

(I b) 

5957.5 

4186.8 

29.7% 

5515.2 

5415.9 

1.8" 

TABLE 5: PM PEAK TRAVEL TIME MOE SUMMARY 

Travel 
Green Stops 

Furl Ca rbon Ca rbon 
Stops Red per 

Speed used Monoxide Dimdde 
(II) 

(mph) 
Rat io Mile 

(gal) (I b) (I b) 
(II) (II) 

5.8 I 23.6 I 1.6 I 1.3 I 726.9 I 61.5 I 12680. I 
8 

4.2 28.3 3.4 1.0 589.3 49.8 10~81. I 

Nitrogen 

Oxide 

(I b) 

2.3 

1.6 

30.4" 

2.1 

2.1 

0.0% 

Nit rogr>n 

Oxide 

(I b) 

4.9 

4.0 

I 

I 
Improvement I 15.3" 30.0% 27.6" 19.9% 117.9% 23.5" 18.9% 19.0% 18.9% I 18.4" I 

-
Before 10.6 307.0 5.2 25.0 1.5 1.2 I 384.6 I 32 .5 I 6709.3 I 2.6 I 

l After 9.0 208.0 3.4 29.6 2.8 0.8 303.6 25.7 5296.2 2.1 

I 
Improvement 15.6" 32.2" 34.6" 18.5" 89.2" 30.3" 21.1" 20.9% 21.1" 19.2" 
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Particulate 

Matter-10 
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TABLE 6: WEEKEND PEAK TRAVEL TIME MOE SUMMARY 

Truvel Tr<Jvel 
Green Stops 

FuPI Carbon Ca rbon Nitrogen Pa rticui;Jte Sulfur 
Voi<J t ile 

Direction Study Time 
Del,ly Stops 

Speed 
Red pC'r 

used Monoxid e Dioxidf' Oxidf' Oxide 
Oxygen 

(Sf' C) (II) Ratio Mile 
Mutte r-10 

Compound 
(min) (mph) 

(IJ) {II) 
{gal) (I b) {I b ) {I b) {I b) (I b) 

(I b) 

Before 10.6 308.0 5.8 25.0 1.6 1.3 809.3 68.5 14118.4 5.5 0.8 I 0.1 I 7.6 

S8 I After 9.1 216.0 4.0 29.1 2.8 1.0 675.6 57.1 11785.8 4.6 0.6 I 0.1 J 6.4 

I 
Improvement 14.4% 29.9% 31.0% 16.6% 70.7% 27.3% 16.5" 16.6% 16.5" 16.4% 25.0% I o.O% I 15.8% 

Before 10.1 276.0 5.2 26.2 1.4 1.2 552.9 46.8 9645.9 3.7 0.5 0.1 I 5.2 

NB I After 7.8 135.0 2.4 34.0 4.2 0.7 416.0 35.2 7256.7 2.8 0.4 0.1 3.9 

Improvement 23.1" 51.1" 53.8% 29.8% 191.7% 40.7% 24.8% 24.8% 24.8% 24.3% 20.0% 0.0% 25.0% 

A summary of OCTA CSPI for the 'Before' and 'After' field travel time studies along the Trabuco Road Corridor are shown in Table 7 
and Table 8. 
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TABLE 7: 'BEFORE' STUDY CSPI SUMMARY-TRABUCO ROAD CORRIDOR 

Parameters 

Avg Speed 
--

Green/Red I 1.7 I 13.4 I 1.6 I 13.1 I 1.3 I 10.2 I 2.6 I 20.8 I 1.6 I 12.5 I 1.5 I 11.8 I 1.6 I 13.1 I 1.4 I 115 
--

Stops per Mile 1.3 27.2 1.2 28.1 1.4 26.2 0.9 28.2 

CSPI 58.7 67.4 58.9 

CSPITier Tier 4 Tier 3 Tier 4 Tier2 I Tier 4 I Tier3 I Tier3 I Tier 3 

TABLE 8: 1 
AFTER' STUDY CSPI SUMMARY-TRABUCO ROAD CORRIDOR 

Parameters 

Avg Speed 34.6 

Green/Red 3.3 26.2 2.4 19.2 3.6 28.8 3.8 30.4 I 3.4 I 27.2 I 2.8 I 22.4 I 2.8 I 22.4 I 4.2 I 33.6 

Stops per Mile 1.0 30.4 1.0 30.4 0.8 31.7 0.9 31.2 1.0 1 29.9 0.8 1 31.7 1.0 I 30.4 I 0.7 I 33.0 

CSPI 79.3 79.2 89.1 93.9 84.3 83.6 81.5 l 101.2 

CSPI Tier Tier 2 Tier 2 Tier 1 Tier 1 ner 1 ner 1 Tier 1 I Tier 1 
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Figure 2, 3, 4 and 5 presents the 'Before' and 'After' travel time, delay, stops and travel speed 
along the Trabuco Road corridor during AM, mid-day, PM and Weekend peak periods. 

fiGURE 2: 'BEFORE' AND 'AFTER' TRAVEL TIME COMPARISON· TRABUCO ROAD CORRIDOR 
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FIGURE 3: 'BEFORE' AND' AFTER' TOTAL DELAY TIME COMPARISON· TRABUCO ROAD CORRIDOR 
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fiGURE 4: 'BEFORE' AND 'AFTER' NUMBER OF STOPS COMPARISON· TRABUCO ROAD CORRIDOR 
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FIGURE 5: 'BEFORE' AND' AFTER' AVERAGE SPEED COMPARISON· TRABUCO ROAD CORRIDOR 
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4.0 PROJECT BENEFITS 

The "Before" and "After" Travel Time Studies demonstrated cumulative benefits from the 
project. These benefits in terms of Caltrans Costs are shown in Table 9 and Table 10 along 
Trabuco Road Corridor for a period of one (1) year. 

TABLE 9: CALTRANS METRICS-TRABUCO ROAD CORRIDOR 

Carbon Particulate Sulfur 
Volatile 

Period Tim<' (hr) 
Fuel USC'd 

MonoKidP 
C<Hbon Nitror:en 

MJttc>r 10 0Kid£' 
Organic 

(gal) 
(I b) 

DIOXIde (lb) Oxide (lb) 
(I b) (I b) 

Compound 

(I b) 

AM 12,574 25,558 2,161 445,855 173 25 5 241 

MD 16,337 26,799 2,267 467,536 181 26 5 253 

PM 34,381 54,641 4,625 953,217 369 53 10 515 

WKND 18,388 31,127 2,634 543,014 210 30 6 293 
TOTAL 81,680 138,125 11,687 2,409,623 934 133 25 1,302 

TABLE 10: CAL TRANS COSTS- TRABUCO ROAD CORRIDOR 

Carbon Purticulatc 
VoiJtilc 

Fuel USC'd Carbon Nitrog£'n Sulfu r 
PNiod Tim£' (hr) MonoxidP MattPr 10 

Organic 
(gJI) 

(I b) 
Dioxide (lb) Oxide (lb) 

(I b) 
Ox1de (lb) Compound 

(I b) 

AM $157,178.00 $89,453.00 $156.67 $5,127.33 $5,104.67 $5,949.00 $415.00 $442.33 

MD $204,210.00 $93,796.67 $164.33 $5,376.67 $5,353.00 $6,237.67 $435.33 $464.33 

PM $429,766.33 $191,244.00 $335.33 $10,962.00 $10,914.00 $12,718.00 $887.67 $946.33 

WKND $229,847.67 $108,944.33 $191.00 $6,244.67 $6,217.00 $7,245.00 $505.67 $539.00 

SUB 
$1,021,002.00 $483,438.00 $847.33 $27,710.67 $27,588.67 $32,149.67 $2,243.67 $2,392.00 TOTAL 

TOTAL $1,597,372.01 

The project is estimated to produce approximately $1.6 million in annual benefits. This 
monetary figure is calculated from reductions of nearly 81,680 hours in travel time, 138,125 
gallons of fuel, and 2.4 million pounds of carbon dioxide in one year. 

The total project cost was about $319,861.23 for signal timing plans, equipment upgrades, and 
two year of signal timing maintenance and monitoring. The signal synchronization cost was 
about $119,861 and the benefit to cost ratio using only the synchronization cost is about 13.3 
to 1. This is the true benefit/cost ratio as nearly all upgrades were not deployed with the 
realization of these benefits. 

Page 13 Orange County Transportation Authority 
Trabuco Road TSS Project 

' 



AFTER STUDY MEMORANDUM I Version 0.0 

5.0 'AFTER' STUDY DISCUSSION 

This section discusses the results of the after study along the Trabuco Road Corridor for the AM, Midday, PM and Weekend peak 
periods. 

AM Peak (Southbound Direction): During the AM peak, the before study showed average travel time of 12 minutes in the 
southbound direction. The after study showed average travel time of 10 minutes and 44 seconds, an improvement of 10.6% over 
the before study. The CSPI Tier was improved from Tier 4 (Before) to Tier 2 (After). The snapshot below shows the travel time run 
from Tru Traffic exported to Google Earth. The travel time shows improvement on southbound directions at following key sections: 

• Between Peachwood to El Toro Road 
• Between Los Alisos Boulevard and Alicia Parkway 
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AM Peak (Northbound Direction): During the AM peak, the before study showed average travel time of 9 minutes and 40 seconds in 
the northbound direction. The after study showed average travel time of 8 minutes and 56 seconds, an improvement of 7.6% over 
the before study. The CSPI Tier was improved from Tier 3 (Before) to Tier 2 (After). The snapshot below shows the travel time run 
from Tru Traffic exported to Google Earth. The travel time shows improvement on northbound directions at following key sections: 

• Between Alicia Parkway and Modesto Drive 
• Between El Toro Road and lake Forest Drive 
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Mid-dav Peak (Southbound Direction): During the mid-day peak, the before study showed average travel time of 10 minutes and 35 
seconds in the southbound direction. The after study showed average travel time of 8 minutes and 59 seconds, an improvement of 
15.1% over the before study. The CSPI Tier was improved from Tier 4 (Before) to Tier 1 (After). The snapshot below shows the travel 
time run from Tru Traffic exported to Google Earth. The travel time shows improvement on southbound directions at following key 
sections: 

• Between Paseo Sombra to El Toro Boulevard 
• Between Los Alisos Boulevard to Marguerite Parkway 
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Mid-day Peak (Northbound Direction): During the mid-day peak, the before study showed average travel time of 9 minutes and 47 
seconds in the northbound direction. The after study showed average travel time of 8 minutes and 17 seconds, an improvement of 
15.3% over the before study. The CSPI Tier was improved from Tier 2 (Before) to Tier 1 (After). The snapshot below shows the travel 
time run from Tru Traffic exported to Google Earth. The travel t ime shows improvement on northbound directions at following key 
sections: 

• Between Marguerite Parkway to Alicia Parkway 
• Between El Taro Boulevard to lake Forest 
• Between lake Forest and Paseo Sombra 
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PM Peak (Southbound Direction): During the PM peak, the before study showed average travel time of 11 minutes and 12 seconds 
in the southbound direction. The after study showed average travel time of 9 minutes and 29 seconds, an improvement of 15.3% 
over the before study. The CSPI Tier was improved from Tier 4 (Before} to Tier 1 (After}. The snapshot below shows the travel time 
run from Tru Traffic exported to Google Earth. The travel time shows improvement on southbound directions at following key 
sections: 

• Between Lake Forest Drive and Cherry Avenue 
• Between Modesto and Los Alisos Boulevard 

Page 18 I Orange County Transportation Authority 
Trabuco Road TSS Project 

WllfjQ 

• Speed < 33.33" De$1p Speed 

D Speed > 33.33" • < 66.67 " Des1cn 
Speed 

• Speed > 66.67 " Oeslp Speed 

lTERIS' 



AFTER STUDY MEMORANDUM ' Version 0.0 

PM Peak (Northbound Direction): During the PM peak, the before study showed average travel time of 10 minutes and 36 seconds 
in the northbound direction. The after study showed average travel time of 8 minutes and 57 seconds, an improvement of 15.6% 
over the before study. The CSPI Tier was improved from Tier 3 (Before) to Tier 1 (After). The snapshot below shows the travel time 
run from Tru Traffic exported to Google Earth. The travel time shows improvement on northbound directions at following key 
sections: 

• Between Alicia Parkway and lake Forest Drive 
• Between lake Forest Drive and Paseo Sombra 
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Weekend Peak (Southbound Direction): During the Weekend peak, the before study showed average travel time of 10 minutes and 
37 seconds in the southbound direction. The after study showed average travel time of 9 minutes and 5 seconds, an improvement 
of 14.4% over the before study. The CSPI Tier was improved from Tier 3 (Before) to Tier 1 (After). The snapshot below shows the 
travel time run from Tru Traffic exported to Google Earth. The travel time shows improvement on southbound directions at 
following key sections: 

• Between Cherry Avenue and Modesto 
• Between Alicia Parkway and Marguerite Parkway 
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Weekend Peak {Northbound Direction): During the Weekend peak, the before study showed average travel time of 10 minutes and 
5 seconds in the northbound direction. The after study showed average travel time of 7 minutes and 45 seconds, an improvement 
of 23.1% over the before study. The CSPI Tier was improved from Tier 3 (Before) to Tier 1 (After). The snapshot below shows the 
travel time run from Tru Traffic exported to Google Earth. The travel time shows improvement on northbound directions at 
following key sections: 

• Between Marguerite Parkway and Cherry Avenue 
• Between lake Forest Drive and Paseo Sombra 
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6.0 NEXT STEPS 

The information contained within this deliverable will be used in the development of a draft 
and final version of a Final Timings and Evaluation Technical Report as part of Task 9. Project 
Report. Per the project Scope of Work, the final report shall be prepared at the end of the two 
(2) year on-call signal timing support and monitoring period. 

The on-call signal timing support and monitoring period commenced in May 2015, immediately 
following the completion of the signal timing fine-tuning period. Therefore, between May 2015 
and April 2017, lteris will continue to monitor the corridor on a monthly basis by driving the 
corridor in both directions during different peak periods at least once a month to ensure proper 
coordination is maintained. Also, during this period, lteris will review any project intersections 
for signal timing verification or fine-tuning at the request of the local agencies. 
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A Mounting Prcblern 
The impact of traffic delays and conges
tion are far reaching. While the causes 
can vary, many of the consequences are 
universal: increases in citizen complaints, 
driver frustration, fuel consumption, and 
production of greenhouse gases and 
pollution; with correlating decreases in 
safety, mobility, and quality of life. National 
surveys (National League of Cities, Pew 
Research Center) have found that over the 
course of the last decade, traffic conges
tion has risen to a top-ranked concern for 
communities across the nation, second 
only to job availability. 

According to the Federal Highway Admirt
istration (FHWA), outdated conventional ' ~ 
traffic signal timing represents 1 0 percent 
of all traffic delay and congestion on major 
routes. Compounded by unpredicted traf
fic volume increases, special events, traffic 
accidents, and roadway construction, the 
increase in traffic congestion can be para
lyzing to mobility. The 2011 Annual Urban 
Mobility Report found. in 2010, traffic con· 
gestion costs about $115 billion in wasted 
time and fuel. This also directly impacts 
transportation agencies, requiring extra 
resources to continually address driver 
complaints, compiling traffic data, analyz
ing the data, and adjusting individual signal 
timing manually. To make matters worse, 
projections indicate that traffic congestion 
will continue to worsen. 

What Can Be Dane? 
In simplest terms, 'improve traffic flow.' 
Adaptive Signal Control, combined with 
a highly functional signal timing system, 
is specifically designed to improve traffic 
flow. Adaptive Signal Control continuously 
adjusts and distributes green time to en
hance traffic movements, and as a result, 
improves travel time reliability, reduces 
traffic congestion levels, and accomma.
dates variable/unpredictable traffic de
mands. Moreover, Adaptive Signal Control 
extends the effectiveness of signal timeing 
strategies. 

!!ECONDLII E . 
www.econolite.com 

• Centracs installations in the US & Canada * Centracs Adaptive projects in the US 
• ACS Lite projects in the US 

Field evaluations of the adaptive technology 
(now integrated in Centracs) have shown 
average improvements aggregated over all 
measured time periods and over each arterial 
direction to yield: 

11% less travel time* 

27% reduction in delays* 

28% reduction in stops* 

8% reduction in vehicle emissions• 

17% reduction in side street queue delays* 

• Steve Shelby. PhD. - Centracs Adaptive- Simulation and 
Real-World Results, presenled at Transportation Research 
Board. January 2012 

"I was able to deploy Centracs Adaptive 
using mostly existing detection equipment. 
Since adaptive signal control is integrated 
with Centracs, I can upload and download, 
or key in controller configuration changes, 
and the adaptive system stays automati-

cally synchronized." 

- John Thai, Principal Traffic Engineer for City 
of Anaheim 



Centracs Adaptive 
Captures the benefits behind the development of the original ACS Lite - the original adaptive control software designed to 
adapt signal timing plans to accommodate traffic flow changes. Econolite incorporates unique improvements to ACS Lite 
into Centracs Adaptive. 

Integrated in Econolite's Centracs ATMS, centralized Advanced Transportation Management System, Centracs Adaptive 
is designed for transportation agencies seeking to significantly improve traffic mobility over pre-programmed signal timing 
plans. Centracs Adaptive is a true Adaptive Signal Control software that actively reallocates and adapts signal timing as 
necessary to improve traffic flow. including unpredictable or unexpected traffic conditions. Centracs Adaptive is one of the 
most cost effective Adaptive Signal Control systems available. 

• Eases traffic congestion - reduces stops, delays and travel times 

• Reduces vehicle emissions and production of greenhouse gases 

• Often leverages existing detection to a large extent 

• Requires no calibration/tuning 

ACS Lite Results 
Location Delay Time #Stops TravelTime Fuel 

Gahanna. OH 0% -17% -1% -4% 

Houston, TX (SR-6) -35% -29% -11% -7% 

Bradenton, FL -27% -28% -11 % -4% 

Tyler, TX -50% -49% -22% 

Atlanta, GA -17% 

Annapolis, MD -17% -18% -13% -15% 

Heber, UT -32% -29% -7% 

AVERAGE 
-
-:.~_ 

-,... 
-~~ -1~ -8% I 

In all field evaluations to date, no statistically significant degradations have 
been attributed to this adaptive technology in any overall (aggregate} 
performance measure. 

Phase Timing, Phase utilization, 
& Flow Profile 

==--= -- -~ --$ . '::i:i:::!::!.: . ~ - -. __ _,..,.,.,_ _-

Centracs Adaptive is easy to configure through the Centracs Graphical User Interface (GUI). There is minimal data entry 
because much of the configuration data is uploaded directly from the local controllers. After uploading the configuration 
data, the user configures links, detector configurations. and tuning parameters through the GUI. After the configuration is 
completed Centracs Adaptive control is managed through the Centracs scheduler, providing maximum control over when 
Centracs Adaptive is operationaL As the system runs, the Centracs database is continually updated to provide status 
reports, allowing users to track the changes that Centracs Adaptive makes to the splits and offsets. In addition. Centracs 
archives adaptive adjustments, and controller and detector status data to a file for future analysis. Centracs Adaptive and 
its user interfaces are natively implemented in Centracs. This allows any user with the Centracs client software to securely 
access Centracs Adaptive tools and reports locally and remotely via the Internet over a VPN connection. 

0 2012 Econo~te Control Products Inc. All rights reserved Econohte Control Products. Inc. reserves the right to change 
or update these spee~flc:ntions at any bme without pr or notification 

3:380 E. Ls Perna, Anaheim, CA 921306-2656 
Tel: [7141 6:30-S700 • Fax: (7141 630-S::349 
E-mai: eelesDec:cncite.com 
:38211 EOBCJB-15 

!!ECDNDLITE~ .A. An Econolite Group Company 
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Centracs Adaptive Detection 

Centracs Adaptive operates using two main types of detectors. First, Phase Utilization detectors are used to 
optimize the splits at each intersection. Once the splits have been optimized, Flow Profile detectors are used to 
adjust offsets between intersections and maximize progression through the coordinated route. Phase Utilization 
and Flow Profile detectors are explained in further detail below. 

1) Phase Utilization Detectors 

Phase Utilization detectors are placed at the stop-bar along all approaches to optimize the splits at each 
intersection. Detection zones should be separated lane-by-lane to ensure accurate volume and occupancy 
measurements. Centracs Adaptive is compatible with a wide range of detection technologies including video, 
radar, inductive loops and more. Please refer to the figure below regarding the placement of Phase Utilization 

detectors. 

Rgure 1: Placement of Phase Utilization Detectors 

2) Flow Profile Detectors 

Centracs Adaptive utilizes advanced detection and/or exit detection to generate a Flow Profile at each 
intersection and adjust offsets to maximize progression. Flow Profile detectors are only required along the main 
coordinated routes. Centracs Adaptive allows the agency two options for Flow Profile detection. 

i) Advanced Detection (Mid-Block) 

Advanced detectors are ideally placed beyond the location of the maximum queue for each approach and 
separated by lane. Please refer to the figure below regarding the placement of advanced detectors. 



Flgure 2: Placement of Advanced Detectors 

ii) Exit Detection 

In situations where there are no significant mid-block entry/exit points along a coordinated route, exit detection 
provides an ideal solution. Detection data is gathered at an upstream intersection, processed by the Centracs 
core server, and used to generate a Flow Profile at a downstream intersection. Please refer to the figure below 
regarding the placement of exit detectors. 

Flgure 3: Placement of Exit Detectors 
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What are Adaptive Signal Control Technologies? 

The variability and unpredictability of traffic demand on arterial systems often outpace the 
ability of local and State agencies to update signal timings so that signalized intersections 

operate efficiently and do not cause congestion and delays to motorists and pedestrians. The 2007 
National Traffic Signal Report Card rated the Nation1s traffic signal management and operations practices 
with a letter grade of non and estimated that poor traffic signal timing contributes to as much traffic 
congestion and more than 295 million vehicle-hours of delay on major roadways alone. Conventional 
signal systems do not use pre-programmed, daily signal timing schedules that do not monitor system 
performance, nor can they adjust automatically to accommodate traffic patterns that are different from 
the peak periods during which they were designed to operate. Adaptive signal control technologies adjust 
when green lights start and end to accommodate current traffic patterns to promote smooth flow and ease 
traffic congestion. The main benefits of adaptive signal control technology over conventional signal 
systems are that it can: 

• Automatically adapt to unexpected changes in traffic conditions. 
• Improve travel time reliability. 
• Reduce congestion and fuel consumption. 
• Prolong the effectiveness of traffic signal timing. 
• Reduce the complaints that agencies receive in response to outdated signal timing. 
• Make traffic signal operations proactive by monitoring and responding to gaps in performance. 

How Does It Work? 

By receiving and processing data from sensors to optimize and update signal timing settings, adaptive 
signal control technologies can determine when and how long lights should be green. Adaptive signal 
control technologies help improve the quality of service that travelers experience on our local roads and 
highways. 
The process is simple. First, traffic sensors collect data. Next, traffic data is evaluated and signal timing 
improvements are developed. Finally, the adaptive signal control technology implements signal timing 
updates. The process is repeated every few minutes to keep traffic flowing smoothly. Traditional signal 
retiming might only repeat this process every 3 to 5 years. 

The traditional signal timing process is time-consuming and requires substantial amounts of manually 
collected traffic data. Traditional time-of-day signal timing plans do not accommodate variable and 
unpredictable traffic demands. This results in customer complaints, frustrated drivers, excess fuel 
consumption, increased delays, and degraded safety. Customer complaints is the most frequently cited 
perfom1ance measure in operations surveys conducted by the FHW A. In the absence of complaints, 
months or years might pass before inefficient traffic signal timing settings are updated. With adaptive 
signal control technologies, information is persistently collected and signal timing is updated continually. 

https:/Jwww .fhwa.dot.g:N/everydaycounts/tectvlolr:x;]i/adsc/description.cfm 
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A wide variety of adaptive signal control technologies are available to operate 
in varied environments. 

Why Adaptive Signal Control Technologies? 

• Adaptive signal control technologies deliver improved service to road users. 
o Outdated traffic signal timing currently accounts for more than 10 percent of all traffic 

delays. On average, adaptive signal control technologies improve travel time by more than 
10 percent. In areas with particularly outdated signal timing, improvements can be 50 
percent or more. 

o Adaptive signal control technologies also react to unexpected events, such as crashes and 
special events. By adjusting traffic signal timing in real-time to reflect actual conditions on 
the road, travelers enjoy a more reliable trip. 

o Studies indicate that crashes could be reduced by up to 15 percent through improved signal 
timing. Adaptive signal control technology can reduce the intersection congestion that 
causes many crashes. 

• Adaptive signal control technologies solve problems for signal operators. 
o Performance management and acquiring the information necessary to measure performance 

are challenges facing many transportation agencies. Adaptive signal control technologies 
capture a rich set of data that signal operators can use to monitor their performance. 

o By solving traffic problems as they occur, adaptive signal control can reduce citizen 
complaints and frustration. Adaptive signal control technology is a proactive step that signal 
operators can take to improve service. 

• Adaptive signal control technologies provide value. 
o The costs of congestion and delay to road users are substantial, and adaptive signal control 

technology delivers benefits to users that far outweigh its cost. 
o Adaptive signal control technologies also provide value directly to signal operators. By 

extending the effectiveness of traffic signal timing plans, implementing adaptive signal 
control technologies can yield direct savings by reducing the frequency of manually retiming 
signals. 

Alternative Adaptive Traffic Signal Control Technologies 

In the United States, several adaptive systems are available from multiple vendors. Agencies should 
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evaluate their needs, system requirements and operations, and maintenance capabilities through a system 
engineering process to evaluate if and which adaptive signal control technology(s) best meet their agency 
needs and requirements. Each system has specific requirements, and each will produce improved levels 
of performance that are consistent with agency commitment to management and operations programs. 

A recent synthesis report, NCHRP 403, describes readily available foreign and domestic adaptive 
controls systems; of note are several systems currently deployed in the United States. The Split cycle 
Offset Optimization Technique (SCOOT) is the most widely deployed adaptive system in existence. It 
was develop in the United Kingdom. ACS-Lite was developed as part of an ongoing Federal Highway 
Administration Research Program at the Turner Fairbank Highway Research Center in the United States, 
to improve progression and phase utilization for small scale arterial systems of 30 or fewer traffic signals, 
producing smoother flow and fewer traffic delays. The Sydney Coordinated Adaptive Traffic System 
(SCATS) was developed in Australia, and matches traffic patterns to a library of signal timing plans and 
scales split plans over a range of cycle times. Another effective system is the Real Time Hierarchical 
Optimized Distributed Effective System (RHODES), which uses a peer-to-peer communications 
approach to communicate traffic volumes from one intersection to another in real time. InSync developed 
by Rhythm Engineering (Lenexa, Kansas) combines a strategy of global and local intersection 
optimization methodology to improve arterial progression while reducing side street and left tum delay. 
There are many others in existence and in development. 

When adaptive signal control technologies are used, overall travel times 
decrease. 
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Adaptive signal control technologies can reduce stop time at intersections. 

How should ASCT be selected? 

The key to selecting an appropriate ASCT is to identify what level of functionality is required to meet 
operational objectives and how that functionality can be supported within the operations and maintenance 
capabilities of the operating agency. Systems Engineering is a process by which stakeholders are engaged 
to identify customer needs and expectations in order to align these with required functionality to 
implement a quaJity product that meets current and future needs. 

Where is ASCT effective? 

ASCT is effective where variability and unpredictability in traffic demand results in excessive delay and 
stops that cannot be reasonably accommodated by updating coordinated signal timing parameters on a 
freouencv consistent with a2encv traffic siena] onerations obiectives. 
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