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Acronyms

ATMIS
Advanced Traffic Management Information System

ATMS
Advanced Traffic Management System

ATIS
Advanced Traveler Information System

AVLS

Advanced Vehicle Location System

bps
Bits Per Second

CATV
Community Access Television

CCTV
Closed Circuit Television

COTS

Commercial-off-the-shelf

CMS
Changeable Message Signing

DMS
Dynamic Message Signing

DOT

Department of Transportation

ERINet

Emergency Roadway Information Network

EMS

Emergency Management Systems

FAST-TRAC 
Faster and Safer Travel through Traffic Routing and Advanced Controls 

FHWA

Federal Highway Administration

GUI
Graphical User Interface

HAR
Highway Advisory Radio

HAT
Highway Advisory Telephone

ICD
Interface Control Document

ITS

Intelligent Transportation Systems

LAN
Local Area Network

MOE
Measure of Effectiveness

MOU
Memorandum of Understanding

N/A

Not Applicable

NTSC  

National Television Service Committee

PTZ
Pan-Tilt-Zoom

PM
Preventive Maintenance

RFP
Request for Proposal

TBD

To Be Determined

TBR

To Be Reviewed

TBS

To Be Supplied 

TCP/IP 
Transmission Control Protocol / Internet Protocol

TID
Traveler Information Display

TIC
Traveler Information Center

TMC
Traffic Management Center (defined as Urban TMC with respect to Fontana/Ontario)

TOC
Traffic Operation Center

TOD
Time-of-Day

TSCS
Traffic Signal Control System

VCR
Video Camera Recorder 

VMS
Variable Message Signing

vph

Vehicle Per Hour

vpm

Vehicle Per Minute

WS

Workstation

WWW               World Wide Web
2 Introduction

2.1 Document Organization

This document sets forth the Concept of Operations for the Fontana/Ontario Advanced Traffic Management and Information System (ATMIS).  The document will provide the reader the following information:

· Identification of the issues and problems to be resolved.

· The agency needs to operate and manage the proposed solution.

· Operational and use perspectives to define the use and intent of the ATMIS.

This document flows from the Inventory / Needs Document and forms the basis for the System Requirements Document.

2.2 Applicable Documents

Existing as-built plans and related drawings for both the existing Traffic Operations Centers (TOCs) and the new proposed City of Fontana TOC were required for this effort.  Unless otherwise specified, industry-standard interfaces and protocols (e.g. EIA-RS-232,-422, Ethernet 10BaseT, etc.) shall be implemented but excluded from explicit reference (below).

3 Fontana / Ontario ATMIS 

3.1 Background
The 13-mile, Interstate 10 (I-10) corridor, with Ontario on the west and Fontana on the east, has become one of the most congested corridors in Southern California.  A large percentage of the commercial vehicle traffic in the 
Inland Empire passes through this corridor.  These vehicles can travel from as far as Barstow, Phoenix and the Mexican Border via the I-15 and eventually the I-10.  

The east-west commute pattern is exceptionally heavy between the Inland Empire communities and Los Angeles.  Adding to this recurring commute and commercial vehicle congestion are event generators like Ontario International Airport, Ontario Convention Center, Ontario Mills Mall, Travelcenter 76 and the California Speedway in Fontana.

Other 

factors that contribute to congestion are the fact that San Bernardino County continues to experience incredible growth in population and development.  It continues to be a popular location for new distribution centers, entertainment centers, housing tracts, and jobs.  Combining this growth, event generator traffic, and the inability to expand existing transportation systems and – it is clear that something has to be done to avoid gridlock.  The ATMIS project will provide project stakeholders with a tool to help manage the increased traffic congestion that the region is experiencing. 

3.2  System Overview / Purpose of Project

Funded by a Federal ITS grant and local resources, the Fontana/Ontario ATMIS will be one of several ITS projects in the Southern California ITS Priority Corridor.  The project is being implemented as a joint venture between Caltrans District 8 (D8) and the cities of Fontana and Ontario.  Figure 3-1 shows the region of interest for the project.  As can be seen, the system encompasses several major event generators - among them, Ontario Mills Mall, Ontario Convention Center, Ontario Airport, California Speedway,  and commercial transportation from manufacturing facilities adjacent to the California Speedway.
The ATMIS will provide for integration of freeway and surface street operations, and will become the foundation of a “Smart Corridor” along the I-10.  With multiple parallel alternatives (both freeway and arterial), ATMIS will facilitate the coordination of traffic management activities on both the freeway network and the local arterials.  

As part of the Southern California Priority ITS Corridor, the ATMIS will become part of the ‘Showcase Network’.  This Showcase Network and its common services will provide the foundation for integrated freeway, arterial, bus, rail, emergency, sea/air port, and commercial vehicle operations.  Designed with a system architecture that coordinates the exchange of data and control functions across jurisdictional transportation management agencies, it will allow for more efficient intermodal travel.  

This project will integrate Advanced Traffic Management (ATMS) and Advanced Traveler Information (ATIS) Systems as a set of control, surveillance and information elements to make up the ATMIS.  Through the Showcase Network, the Traffic Management Center (TMC) in Fontana and the Traffic Information Center (TIC) in Ontario will be linked to other transportation management related organizations in Southern California. 



The ATMIS will integrate with existing and newly developed traffic management subsystem elements including, incident detection/verification, Advanced Vehicle Location (AVL -Fontana Police), traffic signal control, Closed-Circuit Television (CCTV) cameras, Changeable Message Signs (CMS), and Highway Advisory Radio (HAR).  Many of these elements have been previously deployed by the stakeholders and additional subsystem components will be deployed in support of the City of Fontana's TMC and Ontario’s TIC.  The Fontana TMC will focus on coordinating arterial  traffic management with Caltrans and local event generators. While the Ontario TIC will focus on collecting traveler information and its dissemination.

[image: image2.png]ETIWANDA,





Figure 3‑1 West End of San Bernardino County - Development continues to increase traffic congestion

The primary event generators, will provide, use and disseminate traffic/traveler information to the agencies involved and the general public.  As stated earlier, the primary event generators include:


· The California Speedway.

· Ontario Mills Mall

· Ontario Convention Center

· Ontario International Airport

· The Quakes baseball facility

· Travelcenter 76 trucking facility

Traveler information elements such as Traffic Information Displays (TIDs), CMS, HAR, Highway Advisory Telephone (HAT), Kiosks, Cable Television and the Internet will be used to provide alternate route information during special events at these and other event generators in San Bernardino county.

The key components of the ATMIS system include:

3.2.1 Traffic Management with Improved Inter-Agency Communications

The existence and integration of ATIS and ATMS elements in the Fontana / Ontario ATMIS, will afford participating agencies the ability to better manage traffic at local and regional levels.  These technologies will enhance communications between local and regional agencies involved in traffic management and information dissemination to the general public (center to center, center to police, and center to public).

An example of this application would include the ATMIS integration of local and regional traffic information with the existing Police Department’s Advanced Vehicle Location Systems or AVL.  The integration of the two systems will provide real-time traffic and police vehicle information (on one screen) to TMC operators and allow PD dispatchers to better coordinate assets, field personnel, and maintenance crews.  This coordination will further help to increase public and officer safety, reduce incident delays, and the cost to taxpayers.

In the event of a major incident or disaster within the region, closer inter-agency communication and pre-approved system responses to events are provided by the Fontana / Ontario ATMIS.  Custom or pre-defined traffic management strategies will be developed by Caltrans, CHP and City Traffic Engineers to allow for automatic system response and better management of major crises.


3.2.2 Traffic Signal Coordination

The Fontana / Ontario ATMIS will integrate Fontana’s traffic signal subsystem control.  This capability will give operators the ability to define and initiate signal strategies that reduce seasonal and event traffic.  Through the upgrade of Caltrans D8 signal controllers software, it is envisioned that this capability can be extended to Caltrans controlled signals.  If achieved, this realization will allow for synchronization of signal timing between city and state controlled highways (Foothill Blvd.), and freeway ramp signals in the region.  The coordination of city and freeway ramp signals alone, will greatly improve both city and freeway traffic by allowing a more consistent traffic flow through, between and around transportation facilities operated by different agencies and jurisdictions. 

3.2.3 Traveler Information Dissemination

The Ontario TIC will serve as the dissemination point for data and information to the public at Ontario Airport, Ontario Mills Mall, Ontario Convention Center and the California Speedway.  Other agencies such as Metrolink stations in Ontario, Fontana, Rancho Cucamonga transit transfer points, Kaiser Hospital and major hotels can all be considered as potential future links.  Information dissemination by Ontario TIC will be via TIDs, kiosks, cable television, AutoFax and links to Internet sites. The Fontana TMC will also disseminate information as a traffic management component.  Dissemination will occur through CMS, HAR, HAT, and Internet sites.
3.2.4 Traffic Congestion Relief

To relieve traffic congestion due to major accidents or construction, the ATMIS will provide information about these events to other agencies involved and the general public.  This information can be used by public agencies, operators, and the general public to mitigate the impacts of these delays.  Examples of on going or planned construction in these regions include the reconstruction of the Sierra / I-10 interchange, development of a Cypress / I-10 overpass, and improvements to the freeway interchanges at Cherry, Citrus, and Etiwanda.  During construction activities the ATMIS and Caltrans D8 integration will facilitate the implementation of traffic management plans during detour periods.  This coordination can allow for the sharing of personnel and resources such as DMS, CMS and CCTV to effectively assist in managing traffic.
3.3 Fontana / Ontario ATMIS Vision and Objectives

3.3.1 The vision for ATMIS

To improve the quality of life for people living in, traveling through, or attending events within the cities of Fontana, Ontario and surrounding areas by providing safe, efficient movement of people, goods, and services.  This will be achieved by integrating the operations of the Fontana TMC, Caltrans TMC and Ontario TIC via the Showcase Network to coordinate regional and local traffic and traveler information.


3.3.2 Project Objectives 

The following Project Objectives have been established for this project:

· Develop an integrated traffic management / traveler information system facilitating the coordination of freeway and arterial traffic along the I-10 corridor area of Fontana and Ontario.

· Create a transportation management network comprised of the individual traffic elements and systems of the following agencies:

· Caltrans District 8
· City of Ontario

· City of Fontana

· Fontana Police Department.  

· Linking these elements and systems through a common open systems network, allowing the agencies access to the information of others. 

· Develop a traveler information system of local freeway and arterial traffic, which includes traffic information from major event generators in the Cities of Fontana and Ontario.

· Maintain compliance with both the National ITS Architecture and the Showcase Architecture as defined by the Southern California Priority Corridor Steering Committee (SCPCSC).

· Achieve a minimum Showcase "Level 3" operation (imbed cross jurisdictional responses for major/special events).  

· Implement signed MOU’s committing the participating agencies to the conceptual design and operational concepts of the project.  

· Develop a Showcase compliant ATMIS linking the Fontana TMC, the Ontario TIC and Caltrans District 8 (ATMS v2) via "seeds" or "legacy bridges" to the Showcase Network.

3.4 Concept of Operations / Users Perspective

The year is 2004, the Fontana / Ontario ATMIS has been deployed and in use by local and surrounding travelers…... Joe, Laura, Susan, Ann, Kelly, Ron, Jack and Serge live, work, and enjoy recreation in Fontana, Ontario and other nearby communities.  Although they live in nearby areas, they all use the city and state transportation and systems.  Each of them has unique needs and now benefit from the services provided by the ATMIS.  The following sections give their unique perspectives relating to the ATMIS and how they interact and use the system.

3.4.1 Perspective – Fontana TMC Operator:

Joe, an operator at the Fontana TMC, sits at his console.  The console is  designed with the latest human ergonomics in mind.  It includes a sloping display, raised/curved keyboard, proper distance from display to eye, and adjustable table height for maximum comfort.  

Joe logs onto the operating system and runs a software application specifically designed for the Fontana / Ontario ATMIS operation. There are various levels of logon priority - being an operator, he logs on with a priority level of seven.  This gives him “operational” access to the system.  Priority levels can be approximately as follows

Level 


        Priority


ATMIS manager

0


Shift Manager


3


Maintenance operator

3


CHP operator


7


ATMIS operator

7


Engineering operator

5

Using his keyboard, pointing device, predefined operational instructions, and the TMC video wall, Joe begins to monitor and operate the system.  Throughout the day, he is able to monitor and control the many functions and systems provided by the ATMIS, including:

· Switch any Fontana or Caltrans camera images (available on the network)  to any monitors or displays screens in the TMC.

· Access and make changes to ATMIS signal controllers currently on line. 

· Modify or update special event data for the ATMIS web sites.

· Access profile and history database information on traffic signal controllers.  Make changes to those profiles and fine tune a particular intersection in response to recent trend analysis performed by the ATMIS software package. 

· Setup performance trends and statistical analysis of each intersection on a cyclical basis to report those occurrences that exceed preset limits.

· Retrieve Preventive Maintenance schedules for system fine tuning.

· Access the TIC information database for update purposes. 

· Switch or change data routing to TIC devices.

· Change any HAR message within the jurisdiction from an approved message list.

· Access any CMS or DMS in the authorized area and change messages to be displayed from approved message list.

· View traffic congestion and incident data for both surface street and freeways. 

· View AVL data from Fontana Police Department. 

Alerted by the sudden decrease in vehicle speeds along Sierra, Joe selects the video images from Sierra and Randall.  Joe notices that the north bound lanes on Sierra are backing up due to a stalled car on the outside lane.  The problem is exacerbated by the fact that there is a construction crew working next to the car on the inside lane.  Upon further review he notices the construction crew assisting the driver out of his car and onto the street.  He switches the image to the large screen display – it looks like a medical emergency.

Joe logs the incident using the ATMIS ‘Incident Management Dialogue’ window. He enters information about the incident - reporting agency, contact name, phone, incident location, phone number, lanes affected, place on map, description, notification list, traffic management plan and alternate routes.  The incident report is immediately transmitted to the Fontana PD CAD system alerting operators who can react by dispatching police and emergency services.  Additionally, Joe updates local DMSs (already in use for the construction activity) to warn on coming traffic of the incident and provide alternate routes. 

– A life has possibly been saved and alternatives have been given to travelers to more efficiently navigate through or around the problem area.
3.4.2 Perspective – Fontana Maintenance Operator

Jack, a maintenance operator for the City of Fontana is responsible for local intersection controllers and associated traffic equipment.  During the course of his day he may answer service calls for traffic signal failures, special configuration requests and maintenance.  He was warned by a TMC operator of problems with a local intersection, so he begins his shift by confirming the health and status of the intersection controller.  The controller was identified as “inactive” on the ATMIS system  After viewing the ATMIS street maps and checking congestion data for the street, he concludes that the problem is not only real but urgent since traffic is now backed up for 2 blocks.  Upon further review he notices that the controller appears to be responding but has been placed in a service mode.  Instead of dispatching a maintenance crew, he views the intersection via CCTV, reviews the maintenance records for the intersection and determines that the controller was placed and left in a standby mode by a previous crew.  From the TMC, Jack changes the status of the controller to “operational” and service is restored.  

The ability to remotely access field controllers has given Jack a jump start on troubleshooting system problems and better manage his maintenance crews - keeping them working on pressing issues only.   His job has been made easier, from the TMC, by allowing remote access to the diagnostic status of intersection controllers.

3.4.3 Perspective - Fontana Engineering.

Serge, works for Fontana Engineering, he has recently been working on, and completed, a trend analysis of the signals along Sierra Ave.  His study required him to access the ATMIS profile and history database information of the signal controllers for Sierra Ave.  In review of the information, a particular trend has been identified – the Permanente Dr. and Marygold Ave. intersections are timed perfectly to create the bottlenecks that have been reported in recent days.  Armed with this information, Serge accesses the controllers at these intersections and downloads a revised timing configuration  allowing for a “green wave” up Sierra Ave. 

An engineering operator can access any controller in the jurisdiction for the purposes of changing the profile parameters and fine tuning the light system.  The engineer can also place the intersection in a maintenance mode for purposes of light or controller maintenance.  Before doing so, the engineer might also access any of the CMS / DMS units in the area to re-route traffic around the intersection or other road section currently under maintenance.

3.4.4 Perspective - Fontana Police Department:

An emergency call about an accident at Merrill and Sierra Avenues, comes into the Fontana Police Department.  Laura, a Fontana PD dispatcher, takes the call and reacts accordingly:

Recognizing this as a monitored intersection in the Fontana ATMIS, Laura switches her CCTV video display to the AMTIS videos for the intersection.  She further accesses the ATMIS incident screens which also contain AVL information to determine the nearest unit to be dispatched.  She enters information about the incident into the Fontana PD CAD system and the system issues an emergency EMS/Fire/Police dispatch. 

At the TMC, Joe (the TMC operator on duty) is interrupted by the emergency request from PD, as an alert is flashed on his monitor.  Joe reacts to the CAD system request by placing the intersection into an emergency mode.  He further updates the messages on local HAR, CMS and DMS in the area.  This provides motorists information on the incident and alternate routes.
With the integration of Fontana PD CAD (coordinated law enforcement system) and AVL into the ATMIS, the sharing of incident and response information will become a reality.  This information can be valuable in determining appropriate traffic management actions.  The integration of AVL information with ATMIS will enable the Fontana PD to use the region’s traffic information to better manage dispatching and emergency response times of police vehicles.

3.4.5 Perspective – Caltrans District 8 Operator

Ron, a Caltrans D8 operator is alerted by the CHP of a major accident that has just occurred on I-10 west between Citrus and Cherry Avenue exits.  He switches to the CCTV images for that area and upon review of the accident scene,realizes that all lanes of the I-10 west are littered with wrecked cars and debris between Citrus and Cherry off ramps.

The incident is created through Caltrans ATMS and published across the Showcase Network.  He enters the incident information and initiates an incident management scenario as an automatic ATMIS response. This scenario was  previously defined and agreed to by Caltrans D8 and the City of Fontana for this same situation.  The scenario calls for automatic requests for action by various responsible agencies.  Among some of the predefined actions to be implemented are:

1) Implement arterial corridor response plans to coordinate the diverting of traffic through Valley Blvd. by Fontana PD and CHP.

2) Broadcast a message via freeway CMS’s, defining the alternate routes.

3) Request for local Fontana DMS support along Sierra, Citrus, Cherry and Etiwanda to assist in traffic routing.

4) Update local Fontana and Ontario HAR, DMS, Web Site, Kiosks and other available traffic elements to disseminate incident information – system response is automatic.

5) Inform and request support from Fontana PD for local streets traffic control.

Upon attempting to initiate the scenario, Ron is alerted by the ATMS system that the scenario may not work – there is already an incident along Valley Blvd.  Ron switches to one of four Fontana videos to view local surface street traffic.  Upon reviewing the Fontana video, Valley Blvd. is found to be packed with local traffic as well as its own accident scene (previously published as an incident on Showcase by Fontana TMC.)  Ron revises and initiates the pre-planned traffic management response.  Fontana TMC and Fontana PD are automatically alerted of the event with the revised plan.  The westbound traffic will now be diverted out on to Sierra and Citrus Avenues.  It will travel west on Slover Avenue to either Cherry or Etiwanda.  At those streets, Fontana will provide DMSs identifying access back to the I-10 west.

The eastbound traffic will also be diverted at a variety of points along the I-10, using CMS and HAR to inform on coming freeway traffic.  Eastbound travelers are provided the option of avoiding the accident scene by diverting to SR-60 or Foothill Blvd.  The alternate route information is displayed for freeway traffic on Caltrans D8 CMS located along the I-10 freeway and local Fontana information elements……….

………The traffic nightmare is managed with improved response time, coordination, accuracy and efficiency.
3.4.6 Perspective – Caltrans District 8 Signal Engineer

(this capability is envisioned upon upgrade and integration of current Caltrans signal software and may not be incorporated into this project depending on Caltrans implementation schedule)

During the same scenario above, a signal engineer is alerted by an ATMIS system request to coordinate the west and south ramp signals of I-10 at Sierra, Citrus, Cherry and Etiwanda Avenues with the arterial signals on the local intersections.  Since the revised timing pattern was pre-approved between the agencies for event mitigation and since the revised configuration of the lights is displayed to him on a display window - he can do nothing and allow the system automatically respond, or fine tune the configuration.  This modification reduces the strain of additional traffic applied to the local streets and freeway on/off ramps.

3.4.7 Perspective – Major Event Generator

Ontario Mills Mall:

Susan is the Special Events Coordinator for the Ontario Mills Mall.  In this capacity she is tasked with the planning and coordination of traffic in and out of the Mall during special events.  In four weeks, she and the Mall will be faced with the grand opening of the new Frys Electronic Store and the opening day showing of Star Wars (the last episode).  She is concerned about the potential traffic jams that are anticipated in the Mall’s parking lot and surrounding area.

Susan and the Mall have been using the capabilities of the Fontana/Ontario ATMIS for a year now.  She logs on to the ATMIS secure web site (provided to special event generators in the local area).  The web site gives her accesses to a menu that allows her to define events and incidents for which event generators are requesting special traffic management.  She inputs information that has been agreed to by the many participating agencies, some of the information she provides includes:

· Customer information (anticipated volume turnover or throughput at the mall)

· Anticipated parking volume and turnover for the Mall’s local lots. 

· Customer information to aid other partners in marketing and planning ATMIS and TIC activity.

· Special requests of local PD (traffic control, security, drug enforcement, etc…)

· Special requests of local agency assets (DMS, CMS, traffic signal changes,…)
The event information is stored on the Ontario TIC server, making it available for publishing across the Showcase Network to any agency wishing to subscribe to it.  The information is  automatically published on the Ontario and Fontana ATMIS web sites, the Kiosks located throughout the mall, and local cable television channels.  The ATMIS logs the event and a predefined system response automatically notifies the involved agencies (City of Fontana, City of Ontario, Caltrans D8, CHP, Mall Security, Ontario and Fontana PD) via e-mail, AutoFax and updates to the ATMIS special events database.

On opening day, the Mall is assisted by the contacted agencies, as they implement pre-defined  event management agreements.  The City of Ontario’s traffic management department also implements revised traffic signal timing (implemented via existing signal control systems) – this coordination allows for smoother traffic along arterials paralleling the surrounding freeways. 
By automatically alerting agencies early in the schedule, and publishing a pre-defined response to the planned traffic event, the ATMIS has simplified agency coordination of resources.  Some of the automatic and pre-approved agency system responses may include: 

· Mobilization and strategic placement of local DMSs to direct traffic around the mall.

· Mall Security, Ontario/Fontana PD coordinate personnel resources in traffic control.

· Area traffic signal timing changes to allow for smother traffic flow.

3.4.8 Perspective – Traveling Public

Ann and Kelly (mother and daughter) are planning a day of shopping at the Ontario Mills Mall, during the big “After Christmas Sales”.  They both know the importance of arriving early to get the best buys, so they want to do whatever they can to avoid traffic.  

Having heard about the new Ontario Traveler Information Center Web Site, Ann logs on just prior to leaving in the morning, and accesses the traffic conditions on the web site.  They are not very surprised to find that the I-10/I-15 interchange and the 4th Street exit are jammed with traffic.  They also notice that the Highway 66 (Foothill Blvd.) is flowing freely.  Using this alternate route, they head out with a plan to arrive at the mall when the doors first open. 

After a tiring morning of shopping, they are ready to go home.  On their way out of the mall, they notice the new Traveler Information Display (TID) installed near the exit of the mall and stop to check if the freeways are moving now.  The freeway condition map shows all “green” for their normal route home.  Armed with this information they race home to try on their new clothes.

3.4.9 Perspective – Ontario International Airport
A traveler has just arrived at Ontario International Airport for a business meeting in San Bernardino.  Since he will spend four days there, he has decided to rent a car at the airport and travel to the hotel with directions provided by the rental company.  Tired and stressed from his flight, the last thing he needs is to fight traffic on his way there.  

He visits the rental car company and secures his transportation and a travel map with directions to his destination (a convenience provided by the rental company).  Before leaving, the rental agency attendant advises him to verify the map against current traffic conditions identified on a kiosk provided by the Airport on his way out.  There he finds ATMIS information on local traffic and local parking lots.  Upon review, he finds that the directions given to him have him traveling east through a major accident scene (see section 3.4.5) on the I-10.  The screen he is viewing provides a freeway map that looks similar that shown in Figure 3‑2 ATMIS Freeway Map.

Since he sees only ‘red icons’ (speed < 20mph) along the I-10 freeway, he decides to change his travel plan by heading down to the 60 freeway east, then 91 freeway up to San Bernardino.  From that point he can follow the directions provided by the rental company. 
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Figure 3‑2 ATMIS Freeway Map

Information dissemination by the ATMIS at the airport will give out of town as well as local travelers the opportunity to better plan the commutes to their destinations.  The airport can also assist local and regional agencies by providing traffic information on:

· Arriving and departing passenger flow.

· Rental car activity.

· Parking lot volume and turnover.

· Local airport controlled intersection and arterial traffic MOEs.

This information can be used by other agencies to mitigate traffic due to airport peak operation hours. 

3.5 Roles and Responsibilities of each Agency

3.5.1 Agreements and commitments required

Success of the ATMIS relies on the multi-jurisdictional cooperation of Caltrans D8, the cities of Ontario and Fontana – including Fontana Police Department.  At a minimum, these agencies must commit to providing traffic coordination across jurisdictional boundaries.  The combined agencies will be required to operate and maintain all of the elements under their control.  While Memorandums of Understanding (MOUs) will become the basis for these agreements, some interagency MOU agreements that are expected include:

1) Agreements between agencies that restrict the data content and control allowed for publishing and subscribing across the network.

2) Agreements on command and control of ATMIS accessible field elements.

3) Interagency responsibility or “demarcation points” must be established and adhered to.  Once established these agencies must commit the resources and funding required to maintain them.

4) Agreements for interagency conflict resolution during traffic events.

5) Interagency system administration and maintenance for the communication and network equipment to be added.

6) Pre-defined interagency system responses to traffic or emergency events must be developed by the agencies involved.  Since the number of events and responses can be limitless the resources required by each agency to define, test and manage these scenarios must be committed. 

7) Local and regional agency funding for O&M costs.  Since these costs should be commensurate with the amount of anticipated benefits provided to each jurisdiction.  A clear cut methodology and an equitable cost sharing formula must be agreed to for this purpose.

8) A comprehensive plan for expansion of the communications systems must be established that explores funding solutions.

9) If the agencies are to cooperate in signal coordination projects, they will need agreements suitable for traffic signal synchronization, operation and maintenance.  Defined below are coverage requirements for some O&M agreements that must be considered:

· Signal Construction Plans

· Signal Timing Plans

· Traffic flow strategies

· Equipment upgrades

· Construction management

· Infrastructure maintenance

· Technical Support

· Public Interface

· Coordinating committee

· Cost Sharing

· Records management

· Arbitration and Liability

· Integration and Modification

· Governing Law

The existing traffic elements of Fontana and Ontario will be combined and expanded to the level of a “TMC” classification.  With this growth, the Fontana TOC and Ontario TIC will be required to expand their operations and maintenance requirements.  Though not an exhaustive list, some typical Fontana and/or Ontario ATMIS member responsibilities required will include:

· Approving requested additions or deletions of traffic signals on the system.

· Formulating overall policies relative to the operation and maintenance of the ATMIS.

· Reviewing and discussing monthly maintenance and intersection information summaries.

· Monitoring the system for periodic analysis of functionality.

· Determine operational changes needed for efficient operation of the system.

· Provide direction for Signal Systems Managers (see 3.5.2) as requested by city managers

· Deciding on all matters submitted for decision by the Signal System Manager pertaining to day to day operation and maintenance of the system.

· Developing and approving new signal timing plans.

· Approving all staff additions and removals.

· Approving budgetary needs and expenditures for the ATMIS.

· Approving upgrades or expansions required and assigning financial responsibility.

· Developing response plans to help automate response between the various jurisdictions.

· System administration and maintenance for the communication and network equipment being added.

Ongoing support for the system infrastructure includes maintenance of traffic data collection means (roadway mounted sensors and centrally located databases), traffic control means (traffic signals, CMS signs, hazard warning devices), and traffic observation means (CCTV, phone-in lines).  Ongoing support also includes expansion of these capabilities through the use of asset acquisition to include:

· more signalized intersections, 

· upgraded traffic control software, 

· improved fixed and mobile CCTV equipment, 

· expanded intra-agency communications, 

· increase the public awareness of the ATMIS functions and duties (through increased implementation of Highway Advisory Radio, Cable Television, Internet Web presence) 
During Detailed Design, the specific agency requirements will be determined.  Some specific technical agency needs that must be considered for deployment and operation of the system are given below (details of each and other further requirements are to be determined):

3.5.2 Operational Costs

There are other agencies costs, not covered under the original development funding, that will be associated with the completed project (additional staff, equipment maintenance/upgrade, training, education, etc.).  Costs will also be associated with further development and implementation of inter-jurisdictional agreements, standardization of procedures, and the participation of committees overseeing the operation of the system.  
A TMC operational study reviewed showed that  the average annual costs of running a TMC, expressed in dollars per 100 signals, is $33,600 for personnel and $27,400 for equipment.  Using this cost per signal of $610 per year and basing a calculation on the total number signals found in the Project Inventory Document (117 signals), the City of Fontana can expect to pay around $71,370 per year for central monitoring and control of the traffic signal system.  (1998 Data estimates from “Operations and Maintenance of Traffic Management Centers” – A Discussion “White Paper” written for the LACMTA )
Once placed into operation, the cities of Fontana and Ontario must provide adequate operational and maintenance staffing to oversee all of the system components.  Whether the staffing comes from subcontract or direct hires, specialized expertise will be required.  Expertise requirements include equipment such as DMS, HAR, CCTV, traffic signal controllers, AVL, network communications, computers, Internet, and TMC operators.  Since some of these systems are new to the Cities of Fontana and Ontario, extensive training and additional personnel may be required to operate and maintain the systems, some additional staffing requirements may include:

Traffic Signal System Manager:  Supervises, assigns and reviews the ATMIS staff’s work for the successful day to day operations of the system.  Must posses technical and traffic management knowledge necessary to ensure efficient street level operation. 

Secretary:  Performs a variety of administrative functions in support of the TMC operations.

Systems Software Specialist:  Installs, revises and maintains traffic application and computer operating systems (OS) software and databases.

Senior Traffic Control Technician:  Leads and participates in maintaining local system communications and video equipment with an understanding of their relation to traffic systems.  Some specific tasks may include electronic equipment repair, development and implementation, and fine tuning of coordinated timing plans.

Systems Engineering Technician:  Assists with electronic equipment repairs and implementation of traffic signal timing plans.  This individual should be capable of operating central and remote system software.

Since the ATMIS is primarily implemented and operated by the cities of Fontana and Ontario, it is expected that the Caltrans D8 Operations and Maintenance (O&M) costs can be absorbed by its current operation.  Nonetheless, Caltrans D8 must consider additional incremental O&M costs associated with the system components that will be added.  Equipment such as network cards, cabling, workstations and servers that are added for the legacy seed must all be considered for potential service.  Additionally, costs due to any agreements entered into (see section 3.5.1) requiring day to day monitoring and operations of traffic elements added by the Fontana and Ontario.

3.6 Benefits of the system

The following highlights are some of the benefits anticipated of the ATMIS system:

· Instantaneous detection of traffic signal malfunctions allowing for immediate and proactive response to the problem. 

· Improved signal maintenance through real-time monitoring.

· Provides the ability to apply appropriate timing plans in response to local events from the local event generators.

· Improves traffic system capacity by enhanced signal maintenance and incident management.

· Improves capacity by the application of technology in the management of heavy traffic conditions.

· Achieve savings in travel time, increase mobility, and reduction in fuel and air pollution in the local and regional environment.

· Attracts business and investments through the use and implementation of advanced technologies in the area.

· Allows for automatic responses to normal and specific event conditions between Caltrans D8 and the cities of Fontana and Ontario.

· Enables the pooling of funds for the mutual benefit of all participating partner agencies.

· Enables the coordination of resources during local emergencies or major disasters.

· The integration of traffic congestion information with AVL information will allow for efficient distribution of limited police resources while improving personal safety for the officers and improving the response times for the residents and businesses of the community.
· Through integration with Caltrans D8, the ATMIS will allow coordination between the arterial and freeway networks.

· As part of the Showcase Network, operators will have access to the wide array of data available  including freeway, arterial, bus, rail, emergency, sea/air port, and commercial vehicle operations.  With agreed upon MOUs, control of interagency equipment can also be realized.  These capabilities will provide for cross jurisdictional cooperation in the management of traffic challenges.

4 Summary

Upon completion, the Fontana/Ontario ATMIS project will create an integrated transportation management network comprised of the existing and proposed transportation elements and systems of the following agencies:

· Caltrans District 8

· City of Fontana 

· City of Ontario

· Fontana Police Department. 

The Inventory/Needs Assessment, User Requirements, and System Requirements Documents define the existing and proposed transportation elements and systems that will be integrated by the ATMIS to accomplish this level of traffic management.  The ATMIS will link these elements through an open systems architecture allowing the ATMIS partners to better manage the various modes of transportation throughout the Fontana/Ontario corridor.

With the ability to control camera positions and view traffic conditions in real-time, Fontana TMC operators will be able to verify arterial incidents immediately and react in a timely manner.  By controlling traffic signal equipment dynamically, they will have the ability to alter signal timing to move traffic more efficiently.  Pre-defined event management scenarios will allow for immediate system and agency responses with little or no operator intervention.  By disseminating traffic information across multiple mediums, the Ontario TIC will assist travelers in avoiding the aggravation of traffic congestion.   

It is with these basic elements in place that the Fontana / Ontario ATMIS system will provide traffic management on a continual basis, during special events, and during construction activities - meeting the proposed goals and needs for the participating agencies and general public. 

AMTIS Perspective: 

The year is 2004….. Joe, Laura, Susan, Ann, Kelly, Ron, Jack and Serge now benefit from the advances and improvements realized by the implementation of the ATMIS.  As TMC operators, Ron and Joe appreciate their contribution to the reduction in traffic congestion for both arterial streets and the “madness” more commonly referred to as the I-10.  Ann and Kelly appreciate the improvements in air pollution and a reduction in the stress of traveling along streets such as Cherry, Citrus and Etiwanda. Laura and the deputies that she dispatches appreciate the added convenience of having traffic information before they are dispatched – greatly improving their response time.   They are all realizing how technological advancements in the area have made transportation much safer, less costly, and more convenient than ever before…….
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