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Presenter
Presentation Notes
Headquartered in Austin, the Texas Department of Transportation (TxDOT) is organized by administration, districts and divisions. Our 25 districts oversee the construction and maintenance of state highways. Ever increasing congestion, limited funding and the increasing role technology plays in our lives has now more than ever highlighted the need for transportation agencies to prioritize operations and management.  So much so that operations and management itself is emerging as a separate transportation industry discipline referred to as Transportation Systems Management and Operations (TSMO).   TSMO is defined in the federal transportation bill, MAP-21; and represents a philosophical shift in how transportation agencies approach the management of their transportation systems to optimize existing infrastructure, encourage all stakeholders to consider operations throughout the project development process and prioritize the quality of life of the road user along with safety and maintenance of the overall system. This shift in focus comes from a growing understanding of the extensive impacts on traffic that result from incidents, reconstruction, weather conditions, emerging technologies (such as connected and autonomous vehicles), and greater access to and use of real-time information. Managing and operating the transportation system now needs to move beyond implementing specific ad hoc projects to become a structured core function of a transportation agency as well as a sustained part of its mission.  
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TxDOT Statewide TSMO Highlights 

 Mid’15:   Traffic Management Systems (TMS) State of the Practice Research 

 early’16:  TRF-Information Management Division (IMD) Partnership:  District TMS Support 

 fall’16:  Statewide TSMO program Kick-off, Outreach Events and CMM Workshops 

 Apr’17:  Chief Engineer’s Memo:  Statewide TMS Procedures 

 Apr’17:  TMS Metrics on Engineering Operations Dashboard 

 Aug’17:  Statewide TSMO Strategic Plan issued 

 Aug’17:  TSMO Website launched 

 late’17:  Information Technology Pilots in Districts Begin (IMD Support) 

 Feb’18:  TRF/Districts reach consensus:  Consultants to develop remaining TSMO program plans 

 Jun’18  Austin District TSMO Program Plan completed; first district-level TSMO program plan.  

 mid’18:  TMS Enterprise Work Group established (TRF, IMD, Districts) 

 Oct’18:  Statewide TSMO planning contracts executed with 4 consulting firms 

 2019 – ‘23: TSMO program and tactical plans to be developed for the Metro, Urban and Rural districts 

 2019 – ’23: Mainstream TSMO statewide into core agency processes, managed by TRF-TM 
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Presenter
Presentation Notes
In 2015, State of Practice research conducted by BCG helped to raise awareness of the high return on investment in traffic management systems, to increase safety and manage congestion; and highlighted opportunities from improvement within TxDOT, at both the agency and district levels.The districts were found to have good recognition and understanding of areas to improve, but there was found to be variation in execution, primarily due to the variation of District or MPO focus and prioritization of traffic management system investment in transportation planning/funding processes.Three ways identified to help support districts in improving traffic management:1. Cross-District problem solving and best practice sharing, especially around planning and funding traffic management systemsSince 2016, the TRF Traffic Management Section facilitating regional and statewide ITS meetings. 2. Common Information Technology Solutions:  4 technology solutions identified and prioritized by the districts (asset management, network monitoring, data analytics, video sharing)As of June 2018, the Information Management Division (IMD) has been for the previous 6  -12 months, leading pilot implementations in various districts around the state and evaluating product/service offerings from third party vendors. 3. Performance Metrics: 3 priority leadership metrics (Travel Time Reliability, Incident Clearance Time, Asset Up time) and 16 additional operations metrics identified to promote traffic management at equal footing to Maintenance paving scores, or Construction letting goals.Since early 2017 through present the 3 priority metrics have been tracked and reported monthly on Engineering Operations Dashboard in Tableau (data visualization software application). To support the three above listed actions, an additional action was agreed upon to develop policy memo to communicate expectations and goals for Traffic Management from leadership to Districts.Two (2) policy memos issued by TxDOT Chief Engineer, Bill Hale:  (1) Traffic Management Systems in Construction Projects dated July 1, 2016, and (2) Statewide Procedures for Traffic Management Systems dated April 7, 2017.   Additionally, it was recognized that to achieve and sustain improvements in those areas, a performance based planning framework needed to be put in place.In June 2016, the Traffic Operations Division executed a contract work authorization with engineering consulting firm Atkins to develop a Statewide TSMO Strategic Plan.The strategic plan was issued in August 2017 and provides statewide vision, mission and goals for TSMO as well as guidelines for TSMO program planning in the districts.  Subsequent to that, the Austin District TSMO Program Plan, the first district-level program plan, was completed in June 2018.All remaining district TSMO program plans, to be developed starting  FY’19  through FY’21 using professional engineering consultant contracts executed in Oct’18.Statewide TSMO Program Support and Implementation – assigned to consultant firm AECOM as work authorization 1 – managed by TRF-TM.WA1 can generally be described as statewide Transportation Systems Management and Operations (TSMO) program support and implementation, having a goal to further mainstream TSMO into core agency processes (e.g. project development, traffic safety & operations, etc.), collaborating with the districts as well as other divisions.  In effect, WA1 seeks to implement the actions in the previously developed Statewide TSMO Strategic Plan.  The WA1 agreement was executed on April 22, 2019.  The activities under this WA are being carried out over a 28 month period of time, with the WA terminating in late August of 2021.   The anticipated deliverables are TSMO related training curriculum, state of the practice analysis/reports, process improvement proposals, staff to assist with implementation, informational materials for leadership/partner engagement, revised Statewide TSMO Strategic Plan, revisions to TxDOT manuals and forms as needed, as well as planning/implementation assistance with FHWA/national program initiatives (e.g. EDC-4 Pathfinder, Signal Phase and Timing (SPaT) Challenge, Connected Vehicles / V2x, etc.).  And very importantly, WA1 will provide support to TRF-TM in the area of project management and centralized coordination of the district-level TSMO planning activities (e.g. TSMO program plans, ITS regional architectures). 
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Purpose of the Statewide TSMO Planning Initiative 

 Develop a strategic plan to provide statewide vision, mission and goals for TSMO. 
 

 Guidelines for TSMO program planning at the district and regional level. 
 

 Mainstream TSMO in project planning, funding and development procedures. 
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Leadership Objectives 
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“As TxDOT moves ahead with the goals 
of reducing congestion and enhancing 

safety, it is critical that Traffic 
Management Systems (TMS) be 

included on new roadway construction 
projects.” (Memo dated July 1, 2016) 

 
“Each district will be expected to ensure (1) 
TMS is included in each project’s planning, 

development, design, construction, 
maintenance and operation, and (2) provide 

specific TMS projects where gaps exist 
between typical road and bridge projects…  

TRF will also provide Transportation Systems 
Management and Operations (TSM&O) 

guidance for the districts” (Memo dated April 
7, 2017) 

 

Memos issued by Bill Hale, TxDOT Chief Engineer: 

Presenter
Presentation Notes
The TxDOT Leadership objectives for Traffic Management Systems (TMS) provides a basis for developing TSMO Program Plans at the district and regional level, and formalizing TSMO as a core agency program. The future development of district and regional TSMO Program Plans will support the directives listed in two policy memos issued by Bill Hale, TxDOT Chief Engineer.
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Leadership Objectives 

 Traffic Management Systems (TMS) Status Reports 
– Districts report on current status of TMS completion, and identifies projects 

included in the Unified Transportation Program (UTP). 
– Serve as status update to TSMO Program Plan goals. 
– Reported to TxDOT administration every 6 months beginning October 2017. 
– Initially required for the metro districts and El Paso only. 
– Starting October 2018, required for all 25 districts – metro, urban and rural. 
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Presenter
Presentation Notes
Traffic Management Systems:  An overarching name for both intelligent transportation systems (ITS) and traffic signals; Reflecting the way the TxDOT TRF-Traffic Management Section has reorganized and integrated operations, similar to many TxDOT DistrictsTSMO involves performance based planning, consisting of coordinated mobility strategies supported by a program of funding, technical and business processes, institutional arrangements and regional partnerships.  ITS and traffic signals represent the tools that enable TSMO mobility strategies.Per the Chief Engineer’s policy memo (Statewide Procedures for Traffic Management Systems) dated April 7, 2017 each Metro District and El Paso is to submit a report to TRF on a semi-annual basis describing its TMS Coverage, which is a measurement and understanding of what portion of on-system roadways are adequately covered with ITS equipment and communications, or where coverage needs to be expanded.  The report is also to include the respective district’s TMS upgrade or implementation plans for the subsequent twelve months, and a listing of TMS projects included in the Unified Transportation Program (UTP).  The first round of these TMS status reports were completed by the districts and submitted to TRF throughout September 2017.  TRF compiled the reports from each district, and at the beginning of October 2017 submitted a combined report to the TxDOT Chief Engineer and others in TxDOT administration.  These semi-annual TMS Status reports will be continued and can both serve as a status update to the goals listed in a TSMO Program Plan, and provide input to TSMO program plan updates.
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Leadership Objectives 

 Four TMS performance metrics implemented in FY 2017, per Chief Engineer’s memo. 
 

• TMS Asset Operational Uptime- measure how Districts maintain their traffic 
management equipment, is the most critical metric to improve in the short-term 

 
• Incident Clearance Times- Measure mobility on our system, driven by District incident 

management processes in collaboration with regional partners 
 
• Level of Travel Time Reliability-  An FHWA MAP-21 recommendation, to measure impact 

on the public from traffic management strategies applied to on-system roads e.g. work 
zone management, DMS, etc. 

 
• TMS System Coverage- Measure and understand what portion of on-system roadways 

are adequately covered with ITS equipment and communications, or where coverage 
needs to be expanded  
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Presenter
Presentation Notes
These metrics initially being tracked for the five metro districts (Dallas, Fort Worth, Houston, Austin, San Antonio), and El Paso. Of the four metrics, three of them (Travel Time Reliability, Incident Clearance Time, Asset Up time) are being tracked on a monthly basis in the leadership metrics dashboards.  TxDOT is using the Tableau Software application to provide the data visualization for the leadership metrics.  TMS System Coverage is reported in the Traffic Management System (TMS) Status Reports which are submitted by the districts to administration every 6 months.Metrics will be developed and tracked for the urban and rural districts in the future.
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What is TSMO? 

Federal Legislation (“MAP-21”) Definition: 
“Integrated strategies to optimize the 
performance of existing infrastructure 
through the implementation of 
multimodal and intermodal, cross- 
jurisdictional systems, services, and 
projects designed to preserve capacity 
and improve security, safety, and 
reliability of the transportation system.” 
Source(s):  -1.) MAP-21, the Moving Ahead for Progress in the 21st Century Act (P.L. 
112-141), Title 23 U.S.C. Sec. 101. Definitions and declaration of policy, (30) 
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TSMO 

Cultural Shift 

Focus on End 
User 

Collaboration 
with 

Stakeholders 

Optimize 
Existing 

Infrastructure 

Recurring & 
Non-recurring 

Congestion 

System 
Reliability 

Presenter
Presentation Notes
The definition of TSMO is,“integrated strategies to optimize the performance of existing infrastructure through the implementation of multimodal and intermodal, cross- jurisdictional systems, services, and projects designed to preserve capacity and improve security, safety, and reliability of the transportation system.”TSMO is defined in federal legislation MAP-21 (https://ops.fhwa.dot.gov/plan4ops/resources/policy_regulations.htm).  The FHWA is supporting research and leading efforts to advance TSMO program planning into the state transportation planning process.  TSMO specific planning and programming is not a federal requirement, but is increasingly recognized as key to improved TSMO capabilities.What FHWA RequiresStates “shall provide for the development and integrated management and operation of transportation systems facilities.”MPOs shall provide for consideration or projects and strategies that will “promote efficient management and operation.”TSMO is eligible for federal aid.Intelligent Transportation Systems (ITS) projects with federal aid require development of systems architecture.A Congestion Management Process is required in major metros.Highlighting TSMO as a priority in applications for federal grant funds can potentially make a grant proposal more competitive.“A key phrase in the TSMO definition is the notion of “integrated strategies.” The goal of integration is to bring the management and operation of the surface transportation network into a unified whole, thereby making the various transportation modes and facilities perform better and work together. There are many aspects of integration– for example:Technical integration in terms standards and system architectures that support information sharing between ITS-based systems across all modes.  Institutional integration such as coordination and collaboration between various agencies and jurisdictions to achieve seamless interoperability.  In addition, this integration would apply internally among various disciplines, such as planning, to support the long-term goals of the transportation system.  Another key phrase is “cross-jurisdictional”.  Given that TSMO applies to the entire transportation system, which often crosses political and jurisdictional boundaries. (FHWA Office of Operations)TSMO helps get the most out of existing facilities in a cost-effective way by using strategies and services that can usually be quickly implemented at relatively low cost.  This may enable transportation agencies to “stretch” their funding to benefit more areas and customers. The benefits to TSMO can include:- Smoother traffic flow.- Increased safety.- Reduced congestion.- Better reliability.- Improved quality of life.” (FHWA, Office of Operations)Many state transportation agencies are following the guidance framework promoted by the FHWA for TSMO program planningTSMO mobility strategies  address both recurring and non-recurring congestion in order to improve system reliability.When we talk about system reliability, we are actually talking about travel time reliability.For instance:  Your commute to work is expected to take 25 minutes but a traffic crash causes your commute to take 50 minutes, and in turn causes a late arrival. If that happens often enough then you will need to budget extra time for your commute.On a Micro-level:  this means time away from your family, friends and other important things.  It also means increased fuel consumption and vehicle wear and tear that affect your finances.  This applies to freight carriers as well.On a Macro-level:  this has economic impacts.  Increased cost of goods and services due to increased fuel usage and delivery times, and increased pollution that affect our health and environment.When we talk about TSMO planning, what we are talking about more specifically, are establishing formal processes and institutional arrangements that support the implementation of mobility strategies.  Those being, for example, increasing the priority of ITS in project selection criteria and in the project development process, and establishing inter-agency procedures for Traffic Incident Management (TIM).TSMO is a shift in how we approach the management of our transportation systems to optimize existing infrastructure and focus on the end user. TSMO encourages all stakeholders to consider operations throughout the project development process and prioritize the quality of life of the road user along with the safety and maintenance of a facility. It requires a collaborative effort through multiple agencies and regional partnerships to ensure that mobility and efficiency is upheld throughout the project life-cycle. Strategies address both recurring and non recurring congestion in order to improve system reliability, while still preserving capacity when possible. There is significant focus on the issue of congestion at the national level.  At the state level, here in Texas, there is a commitment by Texas leadership, the Transportation Commission and TxDOT to address this issue.
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What is TSMO? 
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 Work Zone Management 
 Traffic Incident Management 
 Service Patrols 
 Special Event Management 
 Road Weather Management 
 Transit Management 
 Freight Management 

 Traffic Signal Coordination 
 Traveler Information 
 Ramp Management 
 Managed Lanes 
 Active Traffic Management 
 Integrated Corridor 

Management 
 Rural Emergency Response 

Operations Strategies: 

Presenter
Presentation Notes
This slide lists several of the operations strategies that have been applied by DOTs and transportation agencies across the country; and in doing so, they have made substantial positive impacts on the safety, mobility, and reliability of the surface transportation network.These strategies, of which ITS and traffic signals a major part, are most effective when they are considered in early stages of the project development process, sustained over time with dedicated funding, and optimized via coordination among transportation agencies in the region. These strategies are relatively low in cost compared with adding capacity, can be implemented in two to three years, and offer substantial benefits- for example, a benefit-cost ratio of 10:1.Some of these strategies have already been deployed, or are currently being researched for use in various parts of the state.Source(s):  -1.) Institutional Architectures to Improve Systems Operations and Management, SHRP2 Strategic Highway Research Program, SHRP2 Reliability Research, Report S2-L06-RR-1, -2.) Investment Opportunities for Managing Transportation Performance Through Technology. Intelligent Transportation System Joint Program Office, U.S. Department of Transportation, 2009, -3.) Benefits of Using Intelligent Transportation Systems in Work Zones: A Summary Report,. FHWA, 
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What is TSMO? 

 Aren't we already doing this? Is TSMO just another way of saying operations, 
Intelligent Transportation Systems (ITS), or work zones, etc.? 
– While agencies may already be using some of these solutions, TSMO is not limited 

to deploying a single strategy. ITS, for example, is just one tool for managing and 
operating the transportation system. TSMO does leverage technology, a toolbox of 
strategies, and engineering solutions to maximize the performance of the system. 
However, TSMO ultimately involves a mindset to determine the best way to 
optimize the mobility and reliability of the existing system with limited resources. 
TSMO needs to include planning, design, people, processes, technology, and data. 

– In the past, such strategies were considered an afterthought to be implemented 
after major construction along a highway was completed. TSMO changes this 
paradigm to become an investment strategy for long-term and cost-effective 
performance.  

Source(s):  -1.) FHWA Office of Operations, “What is TSMO?”, Available at:  https://ops.fhwa.dot.gov/tsmo/index.htm#q1 
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https://ops.fhwa.dot.gov/tsmo/index.htm#q1
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What is TSMO? 
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 Also known as low-cost enhancements (LCEs)  
 Small, low-cost projects that can be 

implemented quickly to improve operational 
safety or reduce congestion on the highway 
system. 

 LCE projects generally target problem areas and 
allow traffic engineers to quickly respond to 
emerging roadway safety issues. 

Minor Operational Enhancements: 

 Channelization 

 Delineation 

 Low-cost safety 
enhancements 

 Signage 

 Striping 

 Traffic calming 

Source(s):  -1.) Washington State Department of Transportation, Transportation Systems Management and Operations:  Planning and Implementation, Solutions, 
http://fratis.trac.washington.edu/TSMO/?loc=StratLowCost.html#MinorChannel  
 

Presenter
Presentation Notes
“While TSMO can be very beneficial to urban areas, there is also a need in rural areas.  Rural areas are also prone to crashes, bad weather, and road construction.  In many cases, there are limited detour routes and alternative means for travel.  This means there is a level of coordination needed to manage incidents, weather, and work zones.  TSMO is not a practice that only applies to routes with a lot of traffic.  If we lived in a world where roads and automobiles do not exist, there would still be a need for a system to transport people and cargo to their destination.  And that system would also need to be managed and operated.” (FHWA, Office of Operations)TSMO also includes minor operational improvements, which are also known as low-cost enhancements (LCEs), which are defined as small, low-cost projects that can be implemented quickly to improve operational safety or reduce congestion on the highway system. LCE projects generally target problem areas and allow traffic engineers to quickly respond to emerging roadway safety issues.Channelization - can be used to restrict or direct traffic flow or to change a roadway's type. It can allow motorists to move at different speeds and in conflicting directions, as well as provide areas for pedestrians. Channelization can be created with pavement markings, islands, or curbs.Delineation -  refers to methods used to define vehicular travel paths for drivers. Delineation can include one or a combination of devices used on and adjacent to the roadway, such as painted, thermoplastic, or other durable pavement markings such as chevrons, light retroreflecting guideposts and post-mounted delineators, raised pavement markers and rumble strips. Delineation is often part of channelization.Low-cost safety enhancements - are a collection of minor operational roadway improvements that allow TxDOT to increase safety without expending major resources or without a major planning or design effort. Low-cost safety enhancements may include projects such as adding clear zones at the side of the road to provide a clear, traversable area in which a vehicle can recover if it runs off the roadway.  Flattening the sides of the roadway to improve the roadway cross-section and reduce the chances that an errant vehicle will become airborne. Improving the super-elevation of the bank of a roadway along a horizontal curve so that motorists can safely and comfortably maneuver the curve at reasonable speeds. Installing new rumble strips or altering existing ones, to reduce the risk of run-off-the-road crashes.Signage -  regulates the flow of traffic and provides information, instructions, and warnings to drivers and other roadway network users, such as pedestrians and bicyclists. Guides such as the Manual on Uniform Traffic Control Devices (MUTCD) clearly prescribe rules for roadway signage. Installing signage is often a low-cost TSMO solution. Linking signs with message boards or flashing lights to detectors can create “smart signs.”Paint striping  - can be used as a low cost and flexible method for changing a roadway’s configuration or adding a new facility such as a bike lane. Paint striping can also be part of channelization.Traffic calming - relies on physical design and other measures to slow vehicle speeds and reduce traffic volumes by obstructing traffic flow and by increasing the cognitive load of drivers. The goals of traffic calming include altering driver behavior, improving conditions for non-motorized street users, and reducing the impacts of motor vehicle use.  Source(s):  -1.) Washington State Department of Transportation, Transportation Systems Management and Operations:  Planning and Implementation, Solutions, http://fratis.trac.washington.edu/TSMO/?loc=StratLowCost.html#MinorChannel 
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Who performs TSMO? 
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•Corridor and freeway management strategies. 
•Develop processes and institutional arrangements that optimize TSMO throughout 
the state. 

•At the district level, collaborate with local agencies to plan and optimize traffic 
management strategies.    

State DOTs 

•Facilitate coordination and collaboration among various agencies (state and local), 
in the areas of planning, funding and traffic management. 

•Long-range planning to guide the identification, prioritization, and selection of 
investments, programs, and strategies for the region. 

MPOs 

•Corridor and arterial management strategies. 
•Transit service coordination with corridor management strategies. 
•Provide input to traffic management and operations priorities for region. 
•Police, Fire, EMS coordination with traffic management strategies. 

Local DOTs 
/ Roadway 
Authorities 

Presenter
Presentation Notes
While the lead agencies in managing and operating the transportation system are typically the owners of the facilities (i.e., State and local DOTs, roadway authorities, and transit agencies), many other partners are involved in how corridors are managed, and these relationships are critical for corridor operations. For example, effective TIM involves coordination among several different groups, including responders from a variety of disciplines (e.g., law enforcement, fire and rescue, and towing and recovery), as well as the DOT or transportation management center (TMC) staff. Implementation of Transportation System Plan (TSP) requires coordination between transit agencies that operate services and DOTs that are responsible for arterial roadway operations. Work zone management involves coordinating alternate routes between agencies and their contractors involved in construction and infrastructure renewal, other transportation agencies and services that use the facility or connect to the facility, as well as TMC and public relations staff who provide information to the public. At a regional level, MPOs play a critical role in TSMO, both by convening collaborative relationships among diverse agencies and organizations that play a role in transportation system operations, as well as through implementation of TSMO programs. Over the past decade, TSMO has benefited from rapidly advancing technology and an increased emphasis on cost-effective transportation solutions. TSMO now appears to be headed into an era where State DOTs are elevating TSMO as a top priority and systematically increasing their operational capabilities. MPOs are consistently planning and programming for TSMO and spearheading regional collaboration for TSMO. Local governments, with responsibility for operating traffic signals, transit services, road maintenance and snow removal, local police forces, and other services, play an increasingly important role as TSMO strategies become part of corridor, local, and subarea plans. Advances in vehicle and infrastructure technology and communication systems promise to shift the paradigm of how infrastructure, people, vehicles, and operators interact to change the way safe, efficient, and reliable transportation is provided.
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Why TSMO? 
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Road to Zero 
 
The Texas Transportation Commission adopted a formal goal to achieve 
zero deaths on our roadways by 2050 with a midway goal to cut fatalities in 
half by 2035.   
 
  

November 7, 2000 is the last deathless day on Texas roadways. 

  
. 
  
  
 
 

Presenter
Presentation Notes
The Texas Transportation Commission recently adopted a formal goal to achieve zero deaths on our roadways by 2050 with a midway goal to cut fatalities in half by 2035. This is an ambitious aim for TxDOT, but it’s also one we’ve been working toward. This action reinforces our ongoing efforts and gives us a tangible target to further inspire our actions.   We must continue to help eliminate preventable deaths on our roads. TxDOT has had, and continues to have, an unwavering and meaningful commitment to end deaths on our roads through support of engineering, education and enforcement.  

https://www.txdot.gov/inside-txdot/media-center/statewide-news/012-2019.html
https://www.txdot.gov/inside-txdot/media-center/statewide-news/012-2019.html
https://www.txdot.gov/inside-txdot/media-center/statewide-news/012-2019.html
https://www.txdot.gov/inside-txdot/media-center/psas/end-streak.html
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Why TSMO? 

13 

 TSMO strategies have safety benefits: 
– Safe, quick clearance of traffic incidents on roadways reduces the occurrence of secondary 

incidents (incidents caused by the effects of the original incident). One study estimates that the 
chance of secondary incidents increases by 2.8 percent for each minute the initial incident 
continues to pose a hazard. 

– Road weather management promotes safety by providing timely, accurate, and relevant 
information about roadway impacts of weather on travelers and transportation agencies, allowing 
agencies and drivers to make safe decisions during inclement weather. 

– Traveler information before and within work zones and in advance of congested slowdowns and 
queues can alert drivers of upcoming hazards, enable drivers to re-route, and create safer driver 
behavior. 

– Active traffic management strategies such as dynamic speed limits and dynamic lane control on 
freeways can harmonize vehicle speeds when congestion is building and reduce erratic flow 
conditions that lead to crashes. 

 

Source:  FHWA, “Enhancing Transportation:  Connecting TSMO and Safety.” Available at https://ops.fhwa.dot.gov/publications/fhwahop18091/index.htm 

Presenter
Presentation Notes
TSMO strategies can help reduce injuries and fatalities on our roadways and support The Road to Zero vision.  Significant overlap exists between strategies that improve operations and those that improve safety, including access management strategies, signal optimization, winter weather operations, traveler information, and traffic incident management. Safety strategies can have positive impacts on operations, and operational strategies can result in improved safety of the transportation network. TSMO and safety are inherently linked. For example, congestion is a frequently cited reason drivers give for aggressive driving.  By helping to reduce congestion, TSMO strategies can reduce unsafe driver behaviors. In 2018, the Texas Department of Transportation (DOT) renamed its Traffic Operations Division, where both TSMO and safety are housed, to the Traffic Safety Division. At the Washington State DOT, safety is part of its TSMO program.Source:  FHWA, “Enhancing Transportation:  Connecting TSMO and Safety.” Available at https://ops.fhwa.dot.gov/publications/fhwahop18091/index.htm

https://ops.fhwa.dot.gov/publications/fhwahop18091/index.htm
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Why TSMO? 
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Congestion Problem Continues to Get Worse 
 $160 billion of wasted time and fuel 

 Including $28 billion of extra truck operating time and 
fuel 

 An extra 6.9 billion hours of travel and 3.1 billion 
gallons of fuel consumed 

The average urban commuter in 2014: 

– Spent an extra 42 hours of travel time on 
roads than if the travel was done in low-
volume conditions 

– Used 19 extra gallons of fuel 

– Which amounted to an average of $960 
per commuter 

 

National measures of the congestion problem for the 471 urban areas in 2014: 

Source:  2015 Urban Mobility Scorecard, by Texas A&M Transportation Institute and INRIX 

 

Presenter
Presentation Notes
The information included on this slide is national data that shows how wide spread the increasing trend in congestion is around the country, and that the same trend is currently observed in the state of Texas.  
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Source:  -1.) FHWA Traffic Congestion and Fatality Report: www.tinyurl.com/fhwacongestionreport  , -2) I-5 Rose Quarter Improvement Project:  http://i5rosequarter.org/i-5-auxiliary-
lanes-shoulders/, -3.) “Traffic Congestion and Reliability: Trends and Advanced Strategies for Congestion Mitigation”; FHWA; September 2005: 
http://ops.fhwa.dot.gov/congestion_report/executive_summary.htm#figES_2. 
 

 Historically, DOTs have focused on 
relieving the causes of recurring 
congestion, such as bottlenecks and 
other capacity constraints.  

 
 However, most congestion and 

delays in large metropolitan areas 
are the result of “non-recurrent” 
causes, such as crashes, weather, 
and construction activities – events 
that additional capacity does not 
directly address.  
 

Presenter
Presentation Notes
Roughly half of the congestion experienced virtually every day – is "recurring". This is the type of congestion where there are simply more vehicles than roadway. The other half of congestion is caused by temporary disruptions that take away part of the roadway from use – or "nonrecurring" congestion. The three main causes of nonrecurring congestion are traffic incidents (25%), weather (15%) and work zones (10%). Nonrecurring congestion is the type that surprises us. We plan for a trip of 20 minutes and we experience a trip of 40 minutes. Travelers and shippers are especially sensitive to the unanticipated disruptions to tightly scheduled personal activities and manufacturing distribution procedures.Source:  -1.) Federal Highway Administration (FHWA), Office of Operations:    Operations Story, https://ops.fhwa.dot.gov/aboutus/opstory.htm, February 5, 2017

http://www.tinyurl.com/fhwacongestionreport
http://i5rosequarter.org/i-5-auxiliary-lanes-shoulders/
http://i5rosequarter.org/i-5-auxiliary-lanes-shoulders/
http://ops.fhwa.dot.gov/congestion_report/executive_summary.htm#figES_2
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The Transportation Environment is Changing: 
 Changes that may redefine the DOT’s roles and 

responsibilities (e.g. MAP-21, Connected Vehicles) 
 Increased reliance on information and technology 
 Increasing customer needs and expectations 
 Growing emphasis on measuring performance 
 Reduced financial resources 
 Technology offers opportunities to better manage 

congestion and traffic incidents, thus reducing 
unexpected delay and improving safety. 

From 511SF website 
Source:  FHWA, SHRP2 Reliability resources 

Presenter
Presentation Notes
The transportation environment in which DOTs conduct their business has been changing and continues to change, often quite rapidly. Key PointsWe are living in an information revolution, brought about and supported by new and emerging technologies. In today’s connected world, customers are regularly introduced to new ways of obtaining and using real-time information to save time and money; and DOTs are expected to take advantage and use these technologies.The DOT’s customers – that is, the traveling public – expect that the products they use and the technologies they encounter will be “smart” and will ultimately improve their travel experience, They also expect that the information received will be accurate and reliable—regardless of who “owns” the road or the information.There is also an increased emphasis on accountability and transparency on how DOTs conduct their business; and this requires that the performance of the transportation network be regularly measured and compared to established metrics.Moreover, the increased expectations and accountability are coming at a time when government agencies are expected to do more, but with fewer financial resources.These same technologies can also help DOTs meet these increased expectations through the execution of operations strategies.  However, it is important to remember that operations is more than merely implementing technology along the roadway.“So this requires a different approach than what was done before.  Addressing congestion issues now requires transportation professionals to seek out solutions that involve maximizing the performance of the existing system.  In many cases, roadway capacity is not lost due to bottlenecks or limited capacity, but due to these unexpected events.   One major benefit for TSMO is that it can target these unexpected delays, reduce its impacts to the system, and regain much of the lost capacity.  Applying TSMO solutions cost less than road expansion projects and can yield a high return on investment.”  (FHWA, Office of Operations)
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Statewide TSMO Strategic Plan 
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Prepared by: 

• Provides statewide vision, mission and goals for 
TSMO. 

 
• Serves as a guideline and checklist for TSMO program 

planning at district level. 
 
• Basis for best-practice sharing, common technology 

solutions, and performance measures. 
 
• Describes how centralized support will be provided to 

the districts’ traffic management systems performance. 
 
• Identifies specific and time-bound actions to 

mainstream TSMO into project development 
procedures. 

Presenter
Presentation Notes
Provides statewide vision, mission and goals for TSMO.Serves as a guideline and checklist for TSMO program planning at district level.Basis for best-practice sharing, common technology solutions, and performance measuresDescribes how centralized support will be provided to the districts’ traffic management systems performanceIdentifies specific and time-bound actions to mainstream TSMO into project development procedures.

http://www.txdot.gov/inside-txdot/division/traffic/tsmo.html
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Statewide TSMO Strategic Plan 

http://www.txdot.gov/inside-txdot/division/traffic/tsmo.html 
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Statewide TSMO Strategic Plan 

Statewide TSMO Vision: 
 
Improve safety and mobility for all modes of transportation by integrating 
planning, design, operations, construction, and maintenance activities and 
acknowledging all opportunities for innovation. 

19 
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Statewide TSMO Strategic Plan 

Statewide TSMO Mission: 
 
Through innovation, collaboration, and performance-based decision making, 
transportation facilities are developed, constructed, maintained, and operated 
cost-effectively, with the end user in mind. 

20 
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Statewide TSMO Strategic Plan 

Statewide TSMO Goals and Objectives: 
 
 Safety - Reduce crashes and fatalities through continuous improvement of traffic management systems and procedures. 
 

 Reliability - Optimize travel times on transportation systems in critical corridors to ensure travelers are reaching their 
destinations in the amount of time they expected for the journey. 

 
 Efficiency - Implement projects that optimize existing transportation system capacity and alleviate congestion.  

 
 Customer Service - Provide timely and accurate travel information to customers so they can make informed mobility 

decisions. 
 
 Collaboration - Proactively manage and operate an integrated transportation system through multijurisdictional 

coordination, and cooperation between various transportation disciplines and partner agencies. 
 
 Integration - Prioritize TSMO as a core objective in the agency's planning, design, construction, operations and 

maintenance activities. 

21 

Presenter
Presentation Notes
The goals and objectives for the statewide TSMO program are based on the TxDOT agency goals and objectives:
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TxDOT Statewide TSMO Strategic Plan Development Timeline 
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Presenter
Presentation Notes
Work Authorization #10:A TxDOT statewide TSMO strategic plan was developed through a work authorization with engineering consultant Atkins, managed by the TxDOT Traffic Safety Division.The Statewide TSMO Strategic Plan was developed with primary input from the TxDOT districts and regional partners (the stakeholders). It serves as a statewide guideline for each district/region to create its own regional TSMO program plan.  Aug 2016 – Sept 2016: State of the Practice Research - Literature search of existing TSMO guidance sponsored by FHWA and existing state DOT TSMO planning documents.Oct 2016 – Jan 2017: Conduct outreach events at several locations around the state to educate stakeholders (DOT, local, MPO, first responders, etc.) on TSMO.Lead outreach event participants through CMM survey.Feb 2017 – Aug 2017: Compile Capability Maturity Model (CMM) resultsDeliver Outreach Event/CMM Summary ReportCollect continuous feedback from stakeholdersDeliver TSMO planning guidance (i.e. statewide strategic plan) – Provides framework for districts and/or regions to develop TSMO program plans.TSMO Evaluation Tool/Checklist – a deliverable included in the scope of the Statewide TSMO Strategic Plan initiative, and once fully developed, can serve as a checklist to ensure TSMO strategies and supporting infrastructure are considered for inclusion in each project at the earliest stages of development, helping engineers and planners maximize investments by leveraging comprehensive project construction cost. Sept 2017 – Nov 2017: Statewide TSMO Strategic Plan Roll-out events across the state of Texas to provide stakeholders with instruction on the plan and the recommended next steps to implement the plan, which includes having each district develop its own district/regional TSMO program plan.  
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TSMO State of the Practice Research  

 Gathered an understanding for TSMO 
capabilities at different state and 
local agencies 
 

 Helped to identify where TxDOT can 
improve in TSMO and different 
strategies for engaging stakeholders  
 

 Provided ideas for alternative ways to 
structure TxDOT’s statewide TSMO 
program 
 

23 

Presenter
Presentation Notes
TSMO State of the Practice:Traffic Safety Division: 27 states (54 percent)Started by trying to establish who has a Traffic Safety Division (considering operational improvements)Could include TSMO Strategies, but not unifiedUsed information available on state DOT websitesPoint out: Out of recognition of the need for a performance driven planning approach to transportation operations and management, states with very large metropolitan areas as well as those that are predominantly rural have developed TSMO Program Plans.  Yet, most states have not yet developed TSMO program plans.In some cases MPOs have taken initiative by creating a TSMO regional program plan, often building off their Congestion Management Process. 
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Outreach Events:  TSMO/CMM Workshop 
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LOCATION DATE & TIME NUMBER OF 
ATTENDEES 

EL PASO Tuesday, October 18th, 2016 - 8 am to 12 pm 13 

DALLAS-FORT WORTH Wednesday, November 2nd, 2016 - 1 pm to 5 pm 24 

HOUSTON Thursday, November 3rd, 2016 - 9 am to 12 pm 22 

SAN ANTONIO Friday, November 4th, 2016 - 9 am to 12 pm 32 

ITS TEXAS 
(RICHARDSON) Wednesday, November 9th, 2016 - 4 pm to 6 pm 33 

AUSTIN Thursday, November 17th, 2016 - 8 am to 12 pm 22 

WEBINAR Thursday, January 26th, 2017 - 10 am to 12pm 110* 

 

*It is likely that more than 110 individuals attended the webinar as some attended among a group of individuals from 
a conference room at their respective locations. 
 
The attendees at each outreach event were generally a collection of personnel from the various TxDOT districts’ 
Operations and Planning sections, Metropolitan Planning Organizations (MPO), and local transportation agencies. 

Presenter
Presentation Notes
A Capability Maturity Model (CMM) Workshop was included in each Outreach Event.
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How to Assess an Agency’s TSMO Capabilities? 

Capability Maturity Model (CMM) 
 Widely used in the Information Technology industry 
 
 When applied to TSMO, it helps agencies identify strengths, weaknesses, 

and next steps to improvement 
 
 6 Capability Dimensions:  
Business Processes, Culture, Systems & Technology, Organization & 

Staffing, Collaboration, and Performance Measurement 
 

25 
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Capability Maturity Model (CMM) 
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Business Processes Systems & Technology Performance Measures 

Culture Organization & Workforce Collaboration 

Presenter
Presentation Notes
Capability Maturity Model (CMM):Widely used in the Information Technology industryWhen applied to TSMO, it helps agencies identify strengths, weaknesses, and next steps to improvement6 capability dimensions: business processes, culture, systems & technology, organization & staffing, collaboration, and performance measurementBusiness Processes – formal scoping, planning and programming, and budgeting.  “Is there a dedicated funding mechanism for implementing and maintaining ITS infrastructure?  Is there a process to ensure TSMO is considered in the early stage of project development?”Systems and Technology – use of systems engineering, systems architectures, standards (and standardization) and interoperability.  Research has shown that in many agencies there are challenges with agency enterprise requirements (such as low bid, IT security, etc.) which might not align with ITS or TSMO requirements.  This dimension gets into how well defined are our software and hardware requirements, and whether our procurement processes are compatible with the technology being procured.Performance Measurement – defining measures, data acquisition and analytics, and utilization.  “Are we reporting data that shows how good a job we are doing operating and managing the transportation system?”Culture – with respect to TSMO, culture is understanding, leadership, outreach, and program legal authority in a DOT.  “How well is the value of TSMO understood throughout the agency (or district)?” “Is there overall support for TSMO from the agency’s leadership?”Organization / Staffing – programmatic status of TSMO, organizational structure, staff development, recruitment, and retention.  Gets into questions such as how well the agency (or district) is organized and staffed to carry out TSMO objectives?Collaboration – relationships and partnering among levels of government and with public safety agencies, local governments, MPOs, and the private sector.These six dimensions are interrelated, supporting one another.The Capability Maturity Model (CMM) is one of the most important means of achieving an effective TSMO program.
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Capability Maturity Model (CMM) 
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Source: Creating an Effective Program to Advance Transportation System Management and Operations, FHWA Jan 
2012 

Presenter
Presentation Notes
Capability Maturity Model (CMM):Four discrete levels are used to determine the maturity and the direction of managed changes required to improve capability in any one of the dimensions.Those four levels are Performed, Managed, Integrated, and OptimizedUsed to assess current state of playLevel 1 (Performed) - TSMO activities are mostly informal and outside of the mainstream of other agency activities.  Level 2 (Managed) -  basic strategy applications are understood; key processes and support requirements are identified; key technology and core capacities are under development; but limited internal accountability and uneven alignment with external partners exist. This is where most DOTs are today.Level 3: Integrated – Standardized strategy applications implemented in priority contexts and managed for performance; operations-related technical and business processes developed, documented, and integrated into the agency and the regional transportation planning process; partnerships are aligned. Level 4 (Optimized) - this represents the ultimate goal, and at this level TSMO is a core agency program, established on the basis of continuous improvement and part of a region wide program and planning process. 
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Texas CMM Results, 2016 - 2017 
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Capability Maturity Model (CMM) - Framework for Effective TSMO 
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Sources(s):  -1.) US DOT, FHWA, -2.) AASHTO, -3) SHRP2 Solutions 

Presenter
Presentation Notes
To improve TSMO capabilities among the districts and Texas as a whole, it is important have a performance based planning framework to follow.  The six dimensions of capability that define the CMM offers such a framework.  National research sponsored by the FHWA and AASHTO has indicated that agencies with highest level of maturity in the CMM capability dimensions demonstrate the highest effectiveness in the operation and management of their respective transportation network.The institutional elements of a TSMO program are culture, organization and staffing, and collaboration among agencies across jurisdictional boundaries. Those institutional elements provide the foundation for the business processes, systems and technology, and performance measurement that enable the TSMO strategies.  
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Rollout Events:  Statewide TSMO Strategic Plan 
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LOCATION DATE & TIME NUMBER OF 
ATTENDEES 

TEXITE MEETING  (SAN MARCOS) Friday, September 8th, 2017 – 8:30 am to 9 am 20 

AUSTIN Monday, September 18th, 2017 – 9:30 am to 12 pm 21 

DALLAS-FORT WORTH Wednesday, November 1st, 2017 - 2 pm to 4:30 pm 15 

WEBINAR Thursday, October 5th, 2017 - 10 am to 10:30 am *70 

ITS TEXAS (HOUSTON) Wednesday, November 8th, 2017 - 4 pm to 6 pm 14 

EL PASO Monday, December 11th, 2017 – 2:30 pm to 4:30 pm 21 

WEBINAR Wednesday, December 6th, 2017 - 10 am to 12pm *60 

HOUSTON Friday, January 26th, 2018 – 9 am to 11 am 34 

 

*It is likely that more than 130 individuals attended the two webinars as some attended among a group of individuals 
from a conference room at their respective locations. 
 
The attendees at each rollout event were generally a collection of personnel from the various TxDOT districts’ 
Operations and Planning sections, Metropolitan Planning Organizations (MPO), and local transportation agencies. 
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TxDOT Statewide TSMO Planning Structure 
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TxDOT Statewide TSMO 
Strategic Plan 

Austin District TSMO 
Program Plan 

Incident Mgmt 
Program Plan 

Work Zone Service 
Layer Plan 

Road Weather 
Management Plan 

Pharr District TSMO 
Program Plan 

Work Zone Service 
Layer Plan 

ITS Project 
Deployment Plan 

Houston District 
TSMO Program Plan 

Traveler Information 
Service Layer Plan 

Traffic Signal 
Coordination Plan 

Road Weather 
Management Plan 

CAV Infrastructure 
Deployment Plan 

Statewide 
Strategic Plan 

District Program 
Plans  

Tactical Plans 
examples 

Presenter
Presentation Notes
The planning structure defined for TxDOT is organized in three (3) levels. The planning defined at the first level is statewide in scope. The second and third level planning is district/regional in scope.  The higher level planning is relatively broad and is meant to guide the lower level planning which is relatively more specific and narrow in scope.  In comparison with other states, Texas is largely decentralized. This means that some of the governing policy and regional needs vary throughout the state. Based on this structure, as well as research done regarding the state of the practice for TSMO around the country, it has been found that state DOT TSMO planning includes these three essential component levels, which are interrelated.  Statewide TSMO Strategic Plan—provides statewide vision, mission and goals for TSMO, and provide guidelines for TSMO program planning at the district and regional level.District TSMO Program Plan—A more customized district/region-level plan that defines the district-level strategy, goals, resources, performance measures, and institutional arrangements that will enhance TSMO in the respective district/region (i.e. defines how the program operates which includes the organizational structure and business processes).  Includes an assessment of existing programs - services and mobility strategies; recommends and prioritize actions, such as the tactical planning needed to commit resources and improve program areas. District Tactical Plans—  These plans step down from broad institutional and organizational issues, that are defined in the District TSMO Program Plan, to address specific services, safety and mobility issues, programs, and priorities (e.g., ITS Master Integrated Corridor Management (ICM), Traffic Incident Management (TIM), Active Traffic Management Systems (ATMS), etc.).  Furthermore these plans can serve as deployment plans as they typically use some type of data-driven decision making on where to locate traffic management devices (e.g., dynamic message signs, cameras, traffic detectors, etc.) and provide the details on cost estimates, roles and responsibilities, and operation & maintenance.
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TxDOT Statewide TSMO Planning Structure 

The planning structure defined for TxDOT is organized in three (3) levels. The planning defined at the first level is statewide 
in scope. The second and third level planning is district/regional in scope.  Thus, the higher level planning is relatively broad 
and is meant to guide the lower level planning which is relatively more specific and narrow in scope.  In comparison with 
other states, Texas is largely decentralized. This means that some of the governing policy and regional needs vary 
throughout the state. Based on research done regarding the state of the practice for TSMO around the country, it has been 
found that state DOT TSMO planning includes these three essential component levels, which are interrelated.   
 
1. Statewide TSMO Strategic Plan—provides statewide vision, mission and goals for TSMO, and provide guidelines for TSMO 

program planning at the district and regional level. 
 

2. District TSMO Program Plan—A more customized district/region-level plan that defines the district-level strategy, goals, 
resources, performance measures, processes, and institutional arrangements that will enhance TSMO in the respective 
district/region (i.e. defines how the program operates, including the organizational structure and business processes).  
Includes an assessment of existing programs (i.e. safety and mobility strategies); recommends and prioritize actions, 
such as the tactical planning needed to commit resources and improve program areas.  
 

3. District Tactical Plans—  These plans step down from broad institutional and organizational issues that are defined in the 
District TSMO Program Plan, to address specific services, safety and mobility issues, programs, and priorities (e.g., Work 
Zone Management, Traffic Incident Management (TIM), Road Weather Management, etc.).  Furthermore these plans can 
serve as deployment plans as they typically use some type of data-driven decision making on where to locate traffic 
management devices (e.g., dynamic message signs, cameras, traffic detectors, etc.) and provide the details on cost 
estimates, roles and responsibilities, and operation & maintenance. 
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Why develop a TSMO Program Plan?  TSMO Mainstreaming 

Traditional Focus: 
 Long term 
 Capital investment 
 Project orientation 
 Capacity deficiencies 
 Link improvements 
 Environmental  impacts 
 Recurring congestion (from 

forecasts) 
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Transportation Planning Process 

Needed (In Addition): 
 Significant collaboration 
 Consideration on non-recurring 

congestion & operations 
 An objectives-driven approach 
 Performance based focus on 

outcomes  
 Network and region-wide 

applications 
 Include on-going costs for 

operations & maintenance 
 Source:  FHWA, SHRP2 Reliability resources 

Presenter
Presentation Notes
The traditional transportation planning process is project focused and prioritizes capital investment.  However, it does not account significantly for the role of technology and operations solutions.The existing process needs to be enhanced to include:More collaboration between planners and operatorsImplementing an objectives-driven, performance-based approachUsing established system performance measures rather than simply focusing on implementation of projects as a measure of success.Focusing on both short term and long term system performance, including the on-going costs associated with a robust operations program



TxDOT Statewide TSMO Strategic Plan Rollout Slides Updated:  August 1, 2019 

Why develop a TSMO Program Plan?  TSMO Mainstreaming 
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Traditional Focus: 

 Building the necessary infrastructure 

 Keeping in a state of good repair 
(maintenance & reconstruction) 

 

Needed in Addition: 

 Operating and managing the 
infrastructure on a day-to-day basis 

Core attributes of planning 
process (LRTP, TIP);  has been for 
decades 

Operations should be integrated 
into the traditional planning & 
programming processes 

“Mainstreaming” 

New construction will continue to be important. 
But we can’t build our way out of congestion! 

Source:  FHWA, SHRP2 Reliability resources 

Presenter
Presentation Notes
Building the necessary infrastructure and maintaining it have historically been the core attributes of the planning process.While operating and managing the infrastructure has historically been left out of the planning process.Operations strategies and the supporting ITS technologies must therefore become a formal core program with the same emphasis in the planning and programming processes as the other two.The  Long Range Transportation Plan (LRTP) developed by MPOs, should guide the selection of projects that are funded in the Transportation Improvement Program (TIP). As such, regions that place importance on TSMO in the LRTP have a strong basis for devoting funding to these strategies. The process of developing agreement on regional goals and objectives that includes system operations can help to support dedication of funding to TSMO strategies or development of project prioritization processes in programming that enable TSMO strategies to effectively compete for funding.In other words, operations must be mainstreamed into the regional transportation planning process. Integrating operations, safety, and multimodal planning within a State DOT is a way to increase both efficiency and effectiveness of transportation decision making. Management and operations (M&O) projects may be eligible for funding from several sources: State and local governments, the Surface Transportation Program (STP), the Congestion Mitigation and Air Quality (CMAQ) program, and others. In the context of the objectives-driven, performance-based approach to planning for operations, operations objectives should guide decisions on funding projects or programs for operations. This creates a clear link between the plan and the State or metropolitan transportation improvement program (S/TIP).  (Source:  FHWA Planning for Operations – Programming and Funding for Operations:  https://ops.fhwa.dot.gov/plan4ops/focus_areas/integrating/funding_for_ops.htm)MPOs use several Federal funding programs to support TSMO.While the Congestion Mitigation and Air Quality Improvement (CMAQ) Program is a primary source of funding for TSMO in several regions, STP is also frequently used. Other Federal funding sources used in the case study regions include Highway Safety Improvement Program (HSIP) and National Highway Performance Program (NHPP).In some air quality nonattainment or maintenance regions, CMAQ is a primary source of funding for TSMO projects and programs. In these areas, CMAQ Program funds are being used for strategies that meet both air quality and congestion relief objectives, such as traffic signal coordination and transportation demand management (TDM) programs. For instance, PPACG typically allocates 70 to 80 percent of its CMAQ funds to TSMO projects, including signal synchronization.Local and State funds can be an important source of funding for TSMO projects.Some local jurisdictions within the case study regions chose to raise transportation funds through local taxes and have additional funding to devote to TSMO strategies. In some cases, local taxes are instituted with a commitment to spend a certain share on TSMO projects.MPOs use planning funds to support TSMO efforts.MPO activities to support TSMO include data collection, regional coordination efforts, and creation of subcommittees on TSMO. Examples of TSMO efforts that were observed in MPOs' Unified Planning Work Program (UPWP) include:Data collection.Development of regional operations platforms.Intergovernmental coordination and organization of ITS working groups/committees.Programs that educate the public (traveler information, commuter information) that are hosted at the MPO.Programs for use by the public, such as incident response or vanpool matching. These may be staffed by MPO staff.Procedures for Programming TSMO Activities,MPOs may set aside funding, allows open competition, or a combination of both.The TSMO programming approaches for the MPOs studies for this report fell into three main categories: 1) Set aside dedicated funding for TSMO projects, 2) allow TSMO projects to compete with other types of projects for funding, or 3) combine a set–aside with the ability for TSMO projects to compete for other funding.Operational performance measures enable TSMO strategies to compete effectively for funding.The use of operational performance measures creates a system where TSMO projects may score highly enough to compete with other types of projects. Some MPOs use separate criteria for evaluating TSMO projects even when competing with other types of projects. In developing the TIP, Genesee Transportation Council (GTC) begins with the goals and performance measures from the LRTP.Collaboration between member agencies including use of TSMO committees can be a key element of TSMO project selection.MPOs create formal, collaboratively developed operations objectives and priorities in the Regional Concept for Transportation Operations (RCTO), LRTP, and ITS Strategic Plan. These carry over into the programming phase in the form of project selection criteria and project prioritization in the TIP.MPOs may use measures of cost–effectiveness to evaluate TSMO projects.A project prioritization process that focuses strongly on cost–effectiveness, allows TSMO projects to do well in the project selection process.(Source:  FHWA Office of Operations, Programming for Operations: MPO Examples of Prioritizing and Funding Transportation Systems Management & Operations Strategies, https://ops.fhwa.dot.gov/publications/fhwahop13050/s3.htm#s3.2)
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Why develop a TSMO Program Plan?  TSMO Mainstreaming 
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“Planning for Operations” – a joint effort between planners & 
operators to merge operations into traditional planning and 
programming 

  Develop and program operations 
strategies based on regional goals, 
objectives & performance measures 

 Enhance the process so that operations 
investments are on par with construction 
& preservation funding. 

 Help meet requirements of MAP 21 (i.e., 
“promote efficient operations”)  

 
Source:  FHWA, SHRP2 Reliability resources 

Presenter
Presentation Notes
Mainstreaming operations reflects a significant shift from the previous project-focused and capital investment planning process, -- a process that does not account significantly for the role of technology and operations solutions.Beyond documenting a plan, the process of developing and executing a TSMO Program Plan helps achieve the ultimate objective of mainstreaming operations throughout the agency.  That is integrating operations with other core functions of the agency, and enhancing certain processes such that operations investments are on par with construction and maintenance funding.FHWA and the SHRP2 research efforts have focused significant attention on how to mainstream operations within an individual agency as well as the regional transportation planning process. One of these efforts, promoted by FHWA,  is known as “planning for operations” –  a joint effort between planners and operators to support improved regional transportation system management and operations.Traditionally, transportation planning and transportation system operations have been largely separate, independent activities.  Planners focused on long-range transportation investments, including development of metropolitan transportation plans and programming of projects.  Operators concerned with addressing immediate system needs—incident response, traffic control, traveler information, and work zone management.  Planning for operations connects these two vital components of transportation, and mainstreams operations considerations into the planning process, including the integration of operations strategies into the metropolitan transportation investment and funding plans. It requires coordination and collaboration between a number of regional partners, including planning staff and operations staff, from metropolitan planning organizations (MPOs), State  DOTs, transit agencies,  and local governments. It involves developing and programming operations strategies based on regional goals, objectives & performance measures.Such an approach also helps meet the requirements of MAP 21TSMO can be incorporated into traditional planning - For the several regions in the United States that have developed regional TSMO plans, the plans are used as either an addendum to the metropolitan transportation plan (MTP) or provide input to the overall plan in terms of operations goals, objectives, performance measures, strategies, and projects or programs.ExamplesMetro Regional Government, Regional Transportation System Management and Operations Plan, Portland, Oregon, June 2010.Delaware Valley Regional Planning Commission Transportation Operations Master PlanDenver Regional Council of Governments Regional Concept of Transportation OperationsRegional Transportation Operations Plan for Southeastern Wisconsin: 2012 – 2016Southwest Washington Regional Transportation Council - http://www.rtc.wa.gov/
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Why develop a TSMO Program Plan?  TSMO Mainstreaming 

 Institutional – actions focused on growing an agency 
culture that values TSMO; establishing TSMO as a core 
agency program. 

 
 Organizational – actions that adjust structure of 

responsibilities to better support TSMO functions, including 
staffing and workforce development. 

 
 Procedural – actions that improve business processes to 

better incorporate TSMO, including adjustments in 
planning, programming and budgeting, systems 
engineering, and performance measurement. 
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Source(s):  -1.) Advancing TSMO:  Making the Business Case for Institutional, Organizational, and Procedural Changes, 
Available at:  https://ops.fhwa.dot.gov/publications/fhwahop19017/index.htm 

Presenter
Presentation Notes
TSMO involves performance based planning, consisting of coordinated mobility strategies supported by a program of funding, technical and business processes, institutional arrangements and regional partnerships.  TSMO should be accounted for in transportation planning, design, construction, maintenance and operations.

https://ops.fhwa.dot.gov/publications/fhwahop19017/index.htm
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Summary 

37 

 Operations is a critical component for managing the transportation network on a 
daily basis. 

o Enhance mobility, reliability, safety, and environment 

o Provide a sustainable transportation network 

o Support a performance-based approach, focusing on outcomes 

o Achieve quick and cost-effective implementation 

 

 To be successful, operations need to be “mainstreamed” into the regional planning 
and programming processes and documentation  

 

Presenter
Presentation Notes
Operations is a critical component for actively managing the transportation network on a daily basis, providing several benefits to a DOT.To be successful, operations needs to be “mainstreamed” into the agency's institutional and organizational framework.Such change and adaptation cannot be achieved without enthusiasm and leadership.
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Next Steps for TSMO Mainstreaming  
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“…the Traffic Safety Division will lead 
efforts to further mainstream TSMO at the 
statewide level, collaborating with the 
districts as well as other divisions… 
 
District TSMO Program Plans will define 
specific processes, institutional 
arrangements and projects that need 
implementation to support Traffic 
Management System (TMS) 
performance… early endorsement is 
needed from the senior leadership in the 
district, with participation from each of the 
districts’ core functional groups (planning, 
design, construction, operations, 
maintenance, etc.).  It is also important to 
have participation from the external 
partner agencies (cities, first responders, 
toll authorities, Metropolitan Planning 
Organizations (MPOs), etc.)”  
 
(Memo dated September 17, 2018) 

Memo issued by Michael Chacon - Director, Traffic Safety Division 
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What’s included in a TSMO program plan? 
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Source(s): 
-1.) Organizational Context to TSMO Planning (FHWA Resource Center) 

Presenter
Presentation Notes
Mainstreaming Operations- through TSMO program planning process.A TSMO program plan provides an opportunity to document and formalize programmatic policies, procedures, and structures to guide an effective and sustainable program, and beyond that, provides a set of actions to achieve objectives in the future.A TSMO program plan is not necessarily an instrument used to describe in-depth technical details of ITS implementations or mobility strategies.  However, the intent is that the planning process will yield a prioritized listing of technical projects that should be considered for future deployment. A TSMO Program Plan can be broken into 3 distinct elements as shown in the Figure.Strategic  – Business CaseDefine (or clarify) program mission, vision, goals, objectives, and performance measures Inform and influence internal stakeholders, TSMO partners, policy-makers, and customersProgrammatic – How to “go about the business” of TSMODescribe, contextualize, & interconnect program components and subcomponentsEstablish (or clarify) organizational roles, responsibilities, & strategic relationships (internal/external)Recommend and prioritize actions to improve program components and commit resourcesFacilitate change management in refining the district’s roles and responsibilitiesDeployment Planning –   Infrastructure & Service DeliveryInvestment priorities and resource managementPlanning which typically uses some type of data-driven decision making onwhere to locate traffic management devices (e.g., dynamic message signs, cameras, traffic detectors,etc.) and which mobility strategies should be implemented.  Source(s):  Table #4: NCHRP PROJECT Number 20-07/345
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Things to consider when developing a TSMO program plan? 

 TSMO is not new. Districts are already applying certain TSMO strategies and 
engage in certain aspects of TSMO planning. 
 

 But the processes, performance measures, staffing and funding that sustain 
TSMO need to be better defined, and mainstreamed statewide. 
 

 Rural areas also benefit from TSMO planning. While congestion is generally a 
minor concern, traffic safety, special events, and weather are often 
significant concerns. 
 

 Interstate corridors running through rural districts connect major freight and 
urban population centers. 
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Presenter
Presentation Notes
TSMO is not new. Districts are already applying certain aspects of TSMO.  But the processes, performance measures, and roles and responsibilities that support TSMO need to be better defined, and mainstreamed statewide.Individual TSMO advocates retire or move on to other jobs, therefore, procedures to execute an effective TSMO program needs to be institutionalized and mainstreamed (documented and adopted as part of TxDOT statewide and district policy).TSMO Program Planning -Should be an on-going, iterative process within the context of other district plans and initiatives.There is “no one size fits all” approach.  However, abundant guidance is available from FHWA, AASHTO, NOCoE and TRB’s NCHRP.
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Things to consider when developing a TSMO program plan? 

 Some states have targeted their TSMO planning efforts toward strategic 
corridors instead of entire districts or regions. 
 

 Separate regions will have a slightly different approach to TSMO planning, 
based on size, staffing and transportation challenges being faced. 
 

 Local agencies, MPOs, and TxDOT should work together to determine the 
best approach for their respective regions. Collaboration is essential. 
 

 Facilitate a CMM self-assessment workshop to establish priority actions for 
the district/region to consider as part of its future TSMO program plan.  
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Presenter
Presentation Notes
Separate regions will have a slightly different approach to TSMO planning, based on size, staffing and transportation challenges being faced.Local agencies, MPOs, and TxDOT should work together to determine the best approach for their respective regions. Collaboration is essential.TxDOT districts should be positioned as leaders in regional TSMO efforts. In some cases MPOs have taken initiative by creating a TSMO regional program plan, often building off their Congestion Management Process. The TSMO program plans led by the TxDOT districts should account for this. Districts should consider facilitating  a Capability Maturity Model (CMM) self-assessment workshop either internally or with MPOs and the regional and local transportation agencies, to establish basis for TSMO program planning.  CMM guidance resources are available through FHWA and AASHTO.
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Things to consider when developing a TSMO program plan? 

 Appoint a TSMO Coordinator and TSMO Champion to coordinate the effort 
and provide senior leadership support. 

 
 Which local or regional agencies should be involved??? 
 
 Which existing plans or initiatives should be referenced in or combined with 

the TSMO Program Plan???...  No need to “reinvent the wheel.” 
 
 To be successful, early endorsement needed from senior leadership, with full 

participation from each of the core disciplines of the organization [e.g. 
planning, design, construction, operations and maintenance]. 
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Presenter
Presentation Notes
Each of the 25 TxDOT districts have identified TSMO Coordinators and TSMO Champions who will be leading TSMO planning efforts and facilitating collaboration among stakeholders in their respective districts.The TSMO Coordinator is a leader of the district’s day to day traffic operations, and the district’s connection to technical expertise resources.  The TSMO coordinator will encourage thoughtful discussion, advocate for innovative ideas on projects and be a point of contact to the divisions on matters related to TSMO.  The TSMO Champion will advocate for TSMO in the district from an upper management perspective, as well as to a broader range of audiences, including TxDOT’s upper management outside of the district, and TxDOT’s partner agencies.  This role is fulfilled by a person at the district’s administration level.Engage the district’s Transportation Planning and Development (TP&D) personnel into TSMO program planning discussions or working groups.  Likewise, operations personnel should seek opportunities to engage in planning discussions.
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Statewide-use TSMO Planning Contracts 

 Engineering consultant contracts to be used for TSMO planning.  

 Four (4) consultants selected, each for 5 yr./$5M indefinite 
deliverable contracts; executed in early Oct‘18. 

 Statewide project management of the contracts to be done by 
Traffic Safety Division (TRF). 

 Work authorization (WA) agreements executed through these 
contracts will be managed and funded by the district / division 
that requested the WA. 
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Statewide-use TSMO Planning Contracts 

 TRF led the procurement of the statewide TSMO planning 
contracts in order to establish consistency among the contracts 
statewide, and to centralize the procurement effort which was 
thought to be more cost efficient than each district separately 
taking on that effort.   

 
 The consultants were assigned multi-district regions, and can to 

some extent leverage the cost and effort for some district-level 
task such that those can be applied to multiple districts at a 
relatively lower overall cost to the state.  
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TSMO Consultants - District Assignments 
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Kimley-Horn WFS, ABL, WAC, 
FTW, BWD 

Kimley-Horn DAL, PAR, TYL, ATL 

ARCADIS SAT, PHR, LRD, AUS, 
CRP, SJT 

DKS BRY, YKM, LFK, 
HOU, BMT 

AECOM 
 

ELP, ODA, LBB, AMA, 
CHS 

AECOM Traffic Safety Division 
(TRF) 

Presenter
Presentation Notes
All of the districts have been grouped into 5 different regions which are respectively assigned to the engineers in the TRF Traffic Management Section, to provide division level to support to the districts in those regions.  Consensus of the districts and TRF-TM is that the same regional approach should be applied in assigning the consultants to develop the district TSMO program plans.  The regional assignment of consultants is intended to better adhere to a uniform approach in developing TSMO program plans across the state and ensure that the synergies among bordering districts are reflected in each of the respective TSMO program plans.  Additionally, the regional assignment of consultants is expected to be more cost efficient in terms of the direct expenses (i.e. travel) and certain scope of work tasks (i.e. outreach/coordination with regional partner agencies within the districts).
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Contract - Scope of Work 
 Program Planning 

– Develop business case, vision, mission and goals for TSMO, taking input from internal and external stakeholders. 

– Analysis of business processes, institutional arrangements, as well as mobility and safety challenges. 

– Recommend process improvements, institutional arrangements, projects and services that will improve TSMO capabilities and achieve TSMO goals and 
objectives.  

 Tactical Planning 

– Identification of funding, staffing and equipment needed to deploy projects and services (e.g. Traffic Incident Management, Integrated Corridor Management, 
Traveler Information, Safety Service Patrol, etc.). 

– Concept of operations (ConOps) for operations strategies, ITS architectures, ITS Master Plans, etc. 

 Program Development and Implementation 

– Analysis, reporting, meetings, workshops and other actions to integrate (“mainstream”) TSMO into core functions of the agency, such as planning, design, 
construction, maintenance and traffic operations.  

– Implement processes and institutional arrangements that will improve TSMO capabilities and achieve TSMO goals and objectives.  

 Preliminary Design 

– Benefit-cost analysis, system requirements, schematics, device layout, cost of equipment, installation, and maintenance (i.e. detailed design framework). 

 Public Involvement 

– Professional outreach, marketing, promotional materials as needed. 

 Project Management 

– Project coordination, invoicing, status reports. 
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When and How to Execute WA Agreement for TSMO Program Plan? 

 The plan previously- Prior to procuring the TSMO contracts, it was envisioned that starting in the 
Fall 2018, the metro district(s) in each region would be the first district(s) to execute a TSMO 
program plan work authorization (WA), and the urban districts and the rural districts would follow 
suit at a later point in time, applying the lessons learned established by the metro district. 

– During the Statewide ITS Leadership and Regional meetings of 2017, this approach emerged as 
the consensus among the Districts’ traffic operations leadership and TRF. [It was noted that 
relative to the rural and urban districts, the metro districts generally deal with a broader variety 
traffic operations & management (O&M) issues, and have gone further in ITS deployment.] 

 
 The plan moving forward-  Because of the longer than expected delay in executing the TSMO 

program plan WA agreements in the metro districts, in June 2019, the urban and rural districts 
were advised by TRF-TM to no longer delay the execution of their respective WA agreements 
based on the status of the metro district(s) in their region.  The goal here is to have all TSMO 
program plan WA agreements for all 25 districts executed by the end of March 2020. 
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When and How to Execute WA Agreement for TSMO Program Plan? 

 Each TSMO program plan work authorization will have an estimated 9 – 15 month work 
schedule, depending on the required level of effort for each.  

 
 Urban and rural districts will be invited to participate in certain phases of developing the TSMO 

program plan for the metro district in the same region, and vice versa.  This is meant to take into 
consideration the operational/technical dependencies between the districts. 

 
 The Traffic Safety Division’s Traffic Management Section (TRF-TM) has provided instructions on 

the steps the districts should take in order to request and execute a work authorization 
agreement. 
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When and How to Execute WA Agreement for TSMO Program Plan? 
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May’19 Aug’19 Sep’19 Jan’20 Mar’20 

El Paso Dallas & Fort Worth Amarillo Atlanta Abilene 

San Antonio Houston Beaumont Laredo Brownwood 

Bryan Lufkin Wichita Falls 

Childress Paris 

Corpus Christi San Angelo 

Lubbock Tyler 

Odessa 

Pharr 

Waco 

Yoakum 

Schedule to Execute WA  Agreements to develop District TSMO Program Plan 
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District TSMO Coordinators, and Champions 

 Starting in late 2017, each of the 25 TxDOT districts  identified a TSMO 
Coordinator and a TSMO Champion who will respectively coordinate the 
development of the District TSMO Program Plan and provide leadership support 
for the advancement of the program.  

 
 It is strongly recommended that the role of TSMO Champion be fulfilled by 

someone in an administration level position within the district (e.g. District 
Engineer, Deputy District Engineer, Director, etc.). 

 
 The districts are asked to notify TRF-TM of any personnel changes that affect 

who is assigned as the District TSMO Coordinator or Champion. 
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Program planning resources 
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National Operations Center of  
Excellence 

 transportationops.org 

 Partnership of AASHTO, ITE,  
and ITS America with support  
from the FHWA 

 Offers a document library, peer exchanges, 
webinars, on-call assistance, assessments, 
and other TSMO support via the Operations 
Technical Services Program. 

National Operations Center for Rural Road Safety 

 ruralsafetycenter.org 
FHWA Resource:  What is TSMO? 

https://ops.fhwa.dot.gov/tsmo/index.htm 

Presenter
Presentation Notes
For more information about TSMO, a good place to start is the National Operations Center of Excellence (NOCoE) which provides a centralized and comprehensive set of resources to serve the TSM&O community.  Beyond that, there is an extensive amount of learning resources and research available through AASHTO, FHWA, Transportation Research Board (TRB) and others.National Operations Center of �Excellence (NOCoE)transportationops.orgPartnership of AASHTO, ITE, �and ITS America with support �from the FHWA.Offers a document library, peer exchanges, webinars, on-call assistance, assessments, and other TSMO support via the Operations Technical Services Program.National Operations Center for Rural Road Safetyruralsafetycenter.orgThe National Operations Center for Rural Road Safety, opened in December 2014 and funded by the FHWA is a center focused solely and specifically on enhancing safety on rural roads while supporting surface transportation in general.

http://www.transportationops.org/
https://ops.fhwa.dot.gov/publications/fhwahop17017/index.htm
https://ops.fhwa.dot.gov/tsmo/index.htm
https://ops.fhwa.dot.gov/tsmo/index.htm
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TxDOT Mission Statement 
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Through collaboration and leadership, we deliver a 
safe, reliable, and integrated transportation system 
that enables the movement of people and goods. 
 
 

 

Source(s):  -1.) Texas Department of Transportation, Values, Vision, Mission and Goals, http://www.txdot.gov/inside-txdot/contact-us/mission.html 

Presenter
Presentation Notes
The mission of TxDOT is stated as follows:Through collaboration and leadership, we deliver a safe, reliable, and integrated transportation system that enables the movement of people and goods.The mission statement is listed here as a reminder that TSMO program planning supports TxDOT’s mission.
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TRF-TM Engineering Support - Points of Contact for the Districts 
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Michael Chacon, PE, Director, Traffic Safety Division (TRF) 
George Villarreal, PE, Deputy Director, TRF 
Joseph Hunt, Director, TRF Traffic Management Section 

Marco Cameron, PE, 
Transportation Engineer 

WFS, ABL, WAC, 
FTW, BWD 

Barbara Russell, PE 
TM Engineering Branch 
Supervisor 

SAT, PHR, LRD, 
AUS, CRP, SJT 

Barbara Russell, PE 
TM Engineering Branch 
Supervisor 

ELP, ODA, LBB, 
AMA, CHS 

Marco Cameron, PE, 
Transportation Engineer 

DAL, PAR, TYL, 
ATL 

Jianming Ma, PE, 
Transportation Engineer 

BRY, YKM, LFK, 
HOU, BMT 

David McDonald, Traffic 
Incident Management (TIM) 
Coordinator 

Statewide 

Presenter
Presentation Notes
To help facilitate the process of providing central support to the district’s Traffic Management System (TMS) performance, each engineer from the Traffic Safety Division - Traffic Management Section (TRF-TM) has been assigned a group of districts to which they provide support in the area of traffic management systems.  The district assignments are indicated on the TRF-TM Engineering Support Map.  The Traffic Incident Management (TIM) Coordinator provides statewide support (all districts).  Additionally, the Information Management Division (IMD) is an important partner in providing central support to the districts.The central offices and the districts hold statewide and regional meetings to discuss status of statewide technology solutions and TSMO activities in the districts, and to share best practices among the districts.



TxDOT Statewide TSMO Strategic Plan Rollout Slides Updated:  August 1, 2019 

Questions? 
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Contact: 

TxDOT – Traffic Safety Division 

Marco Cameron, PE 
Marco.Cameron@txdot.gov 

TxDOT TSMO Webpage: 
https://www.txdot.gov/inside-txdot/division/traffic/tsmo.html 

Districts Webpage: 
http://www.txdot.gov/inside-txdot/district.html 

Presenter
Presentation Notes
Let us know if you have questions or concerns.  Also, go to the following web address within the TxDOT website,  http://www.txdot.gov/inside-txdot/district.html which provides a district map and listing of each of the 25 TxDOT districts.  Each of the 25 districts have identified TSMO Coordinators and TSMO Champions who will be facilitating collaboration among stakeholders in their respective districts.

https://www.txdot.gov/inside-txdot/division/traffic/tsmo.html
https://www.txdot.gov/inside-txdot/division/traffic/tsmo.html
http://www.txdot.gov/inside-txdot/district.html
http://www.txdot.gov/inside-txdot/district.html
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