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• 5 Engineering Regions 
• 9 Maintenance Sections 
• Numerous Divisions & 

Branches 
• Approx. 3,300 staff 
• $1.1 billion dollar annual budget 
• Over 9,000 centerline miles of 

state highways 
• 28 billion vehicle miles of travel 

annually 
• 3,437 bridges on state highway 

system 
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About CDOT 

• 28 billion miles of vehicle travel annually 
• Plows about 6 million lane miles each year 
• Spends $69 million annually on snow removal 
• Keeps over 35 mountains passes open year-round 
• Monitors 278 of 522 avalanche paths 

 

Presenter
Presentation Notes
Just to give you a picture of what we do at CDOT, the departmentMaintains, repairs and plows over 23,000 total lane miles of highwayMaintains 3,447 bridges28 billion miles of vehicle travel annuallyPlows about 6 million lane miles each yearSpends $69 million annually on snow removalKeeps over 35 mountains passes open year-round	Monitors 278 of 522 avalanche paths



Presentation Overview 

• Costs of congestion 
• Emphasis on Systems Management and 

Operations  
• CDOT Culture Change 
• Role of SHRP2’s Organizing for Reliability 

efforts 
 

Presenter
Presentation Notes
What I would like to talk to you about this morning is the way CDOT has embraced operations and systems management, specifically applying the SHRP2 tools for Organizing for Reliability.



Why TSM&O for CDOT?  
• 486 traffic fatalities in Colorado in 2014 

• 3,326 serious injury crashes in Colorado in 2014 

• 45 hours of annual delay for Denver commuters 

• 59% of our system’s lane miles are congested 

• $1.6 Billion annual cost of congestion 

• $3 Billion annual economic cost of crashes  

• 17 minutes of average daily delay, 44 minutes in 2022 

• Incredible impacts to health, the environment, and the economy 

Fixing these problems with only traditional methods is cost and time 

prohibitive. 

 

 

Presenter
Presentation Notes
This slide could be the second slide.



Traditional Approach to Managing 
Transportation 

• Predict future (long-range) 
traffic volumes 

• Fund major capital projects to 
provide additional capacity 

 
This only addresses 40% of 
the congestion problem. 
• Also becoming more and more 

difficult to provide new capacity 
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Causes of Congestion 
(Source: FHWA, 2005)  

Presenter
Presentation Notes
Historically, DOTs have focused on relieving the causes of recurring congestion, such as bottlenecks and other capacity constraints. In large metropolitan areas, however, more than half of the total delay and most of system unreliability result from disruptions and incidents— what is referred to as non-recurring congestion – which is not substantially dealt with by adding new capacity.Building new transportation facilities to address growth and congestion has become increasingly difficult due to financial and space constraints. Agencies have a growing need to manage and operate the transportation network as effectively as possible to meet customers’ demands for safety, mobility, and reliability. The use of performance measures, systems, and services to manage and operate the transportation system can improve safety, increase efficiency, and reduce the cost of congestion.



Operations Can Help Address  
These Challenges 

Leverage Technology 
• Preserve and maximize existing 

capacity 
• Enhance safety 
• Promote mobility and customer 

outreach 
• Improve reliability for commuters 

and freight 
• Manage bottlenecks 
• Monitor performance 
• Implement quickly at relatively low 

cost 
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Presenter
Presentation Notes
Given the many challenges facing DOTs – increased customer expectations and accountability, financial constraints, and the limitations on the provision of significant new capacity – it is increasingly important to leverage technology and operate the existing network to its fullest service potential, essentially “taking back” the available capacity lost to congestion, incidents, construction, weather, etc. A robust transportation systems management and operations program can help a DOT address all of these challenges; turning them into opportunities for meeting customer needs in a cost-effective manner.. Operations investments lead to:More efficient and effective use of the existing capacity;A safer system for travelers and responders to traffic incidents;Enhanced customer mobility and outreach via state-of-the-art technologies;More reliable service for commuters and shippers, thereby enhancing economic competitiveness;And, in many instances, the opportunity to alleviate bottlenecks without new construction (e.g., ramp metering, hard shoulder running).The benefits from operations can happen more quickly than the process to build new lanes (from planning to construction) and at a relatively low cost with great benefit–cost ratios.



Why is TSMO a Solution? 
Because it seeks solutions other than building new 

capacity, TSMO has to analyze the underlying causes of 
crashes and congestion to identify targeted solutions 

= measurable results for 
less money 

Surgical mitigation… 



Using the SHRP2 Solution 

Organizing for Reliability Tools 
• Case studies and guidance on best practices 
• Self-assessment, either online for in-person 
• Customizable presentation for mid- to senior- 

level management on key elements and how to 
get there 

 

Presenter
Presentation Notes
 As you can see, Improving our transportation systems management and operations has been key for CDOT, but the question is -- how did we get there? And how do we improve on what we are doing? Key challenges to improving the effectiveness of transportation systems management and operational strategies are no longer primarily related to technology or understanding of best practice. Reaching full potential requires that specific supportive business processes and institutional arrangements be put in place, monitored, and managed— just as is typically done for the other formal core programs, such as construction and maintenance. That brings us to the SHRP2 product “Organizing for Reliability Tools” which consists of several components designed to advance systems management and operations. The first is a set of case studies and guidance to help transportation agencies integrate and improve business processes related to operations, such as planning, budgeting, programming, and procurement.The second is a self-assessment guide accessible online or via facilitated in-person workshops that helps practitioners evaluate their agency’s institutional and process-oriented capabilities in systems management and operations and create an action plan to systematically improve those capabilities. The latest tool is a customizable slideshow presentation that targets middle- to senior-level transportation executives.



Business Processes 

Systems & Technology 

Performance 

Culture 

Organization / Staffing 

Collaboration 
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Critical Dimensions for Improved 
Operations in a DOT 

• All (6) dimensions are:  
o Essential 
o Interrelated  

• Requires executive 
support and leadership 

• Objective is continuous 
improvement of 
operations and reliability  

Presenter
Presentation Notes
Self-Assessment Workshop: Using a focused workshop setting, state and local transportation agencies can undertake a self-assessment of their existing operations, using the capability framework. The framework identifies all the elements needed to continually improve activities one level at a time for business processes, systems and technology, performance management, culture, organization and workforce, and collaboration. The structure of these workshops is an evaluation of the strengths and weaknesses of six dimensions of organizational capability, which enables the agency to assess the effectiveness of its existing current range of TSM&O programs, as well as identify the features associated with effective programs. The workshops include an analysis of the relationships and interactions among program effectiveness, required technical and business processes, and supportive institutional and organizational arrangements. Following the self-assessment workshop, an implementation plan is developed, identifying specific actions, with the goal of elevating the agency’s capabilities to improve travel-time reliability and the efficiency of their transportation system. 



CDOT’s Experience – Business 
Processes 
• Statewide TSMO Plan 

o  Region annual work plans completed 
o  Region 1 TSMO Implementation Plan  
o  Corridor Operations Plans 

• Managed Lanes Guidance for Policy Directive 

• TSMO Evaluation Process for All Projects 

• New Bottleneck Mitigation Program and Criteria 

• Hired Planning, Performance and TDM Manager 
o  Improved coordination with MPOs and TPRs 

 
 



CDOT’s Experience – Systems & 
Technology 
• Situational Awareness System for improved traffic management 

and incident response 

• Connected Vehicle Pilot proposal 

• Testing new/existing technology for traffic management 
o  Aerostat surveillance balloon 
o  Unmanned Aerial Vehicles 

• Managed Roadways study and potential pilot 

• Development of Traffic Signal Management Plan that addresses 
standardization & consistency 

• Working Closely with IT agency on fiber expansion 
 

 



CDOT’s Experience – Performance 

• Performance measures –statewide, region, corridor and 
program level 
o  Identification of measures 
o  Monthly report 

 
• I-70 Mountain Corridor 

o  Integration with maintenance & operations 
o  End of season performance report 

 
• Use of INRIX Data 

o  Validation of existing 
o  Integration with volume, incident and crash data 

 
 



CDOT’s Experience – Culture 

• Regional Operations Forum in Denver and sending key 
stakeholders to Operations academy 

• TIM Train-the-Trainer sessions held in Colorado 

• Marketing materials on TSMO 

• Consistent use of performance metrics  & data-driven 
decisions 

• Changing role of TMCs, Incident Management & other 
activities 

• Use of process to effect culture change 

• TSMO awards and recognition 

 
 



CDOT’s Experience – Organization & 
Staffing 
• TSMO Director on the Executive Management Team 

• Career Mapping to TSMO 

o  Maintenance Training Academy Course 

• New positions that support operations 
o  Corridor Operations Managers 
o  Highway Incident Commanders 
o  Region 1 TSMO Deputy Director 
o  Planning, Performance & TDM Manager 

• More TSMO interface with Traffic Engineers’ meetings 

 
 



CDOT’s Experience –  
Collaboration 

• Coalitions 
o  I-70 Mountain Corridor 
o  I-25 Coalition development  

• Working closely with internal and external stakeholders 

• Integration into planning 

• Integration into project development 

 
 



CDOT’s Experience – Challenges  
We Are Overcoming 
• Temptation of “Big Ticket” or “High Profile” Capacity 

Projects 
 

• Consistent use of performance metrics  & data driven 
decisions 
 

• Ability to focus on priorities  
 

• Organizational boundaries  
 

• Dearth of consultant resources  



Questions and Contacts 

• Ryan Rice, Director of Transportation Systems Management 
& Operations, Colorado DOT, ryan.rice@state.co.us,   
303-757-9593  

• Gummada Murthy, Associate Program Director, Operations, 
AASHTO, gmurthy@aashto.org, 202-624-8913 

• Stephen Clinger, Operations Deployment Team Leader, 
Office of Operations, FHWA, Stephen.Clinger@dot.gov,  
202-366-2168 
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