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Figure 1: TSMO 
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”

What is TSMO?
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Figure 2: What is TSMO?

• A shift in how we approach the management of 
our transportation systems 

• Provide strategies to address both recurring and 
non-recurring congestion 

• Encourages all stakeholders to consider 
operations throughout the project development 
process 

• A collaborative effort through multiple agencies 
and regional partnerships

What is TSMO?
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Figure 3: Comparison of Typical Project Life Cycle versus TSMO Integration

TSMO Integration



Section 1 - Introduction to TSMO

Figure 4: Integration Life 
Cycle

What Does Integration Mean?
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Figure 5: Primary Benefits of TSMO

Benefits of TSMO
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Figure 6: List of TSMO Strategies

TSMO Strategies
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Figure 7: History of TSMO Capability Maturity Model and NDOT’s First CMM in 2014

NDOT’s Capability Maturity Model (CMM) History
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Figure 8: Six Key Dimensions of the TSMO Capability Maturity 
Model

Capability Maturity Model (CMM) Dimensions
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Figure 9: Four Levels of TSMO Maturity

Capability Maturity Model (CMM) Levels
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Figure 10: Bar Chart showing NDOT’s 2014 CMM Workshop Results and Their Goal to Achieve Level 3 by 2024 on all Six Dimensions

NDOT’s 2014 CMM Results
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Figure 11: NDOT Statewide TSMO Program Plan, Publication’s Cover Page

TSMO Program Plan Publication

For TSMO Program Documents Visit:

www.nvtsmo.com
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Figure 12: Bar Chart Comparing the NDOT’s 2014 CMM Results (Green) versus the 2020 CMM Results (Blue) 

NDOT’s 2020 CMM Results
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Figure 13: TSMO Program Planning Framework and Elements

TSMO Program Plan Development
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Figure 14: NDOT TSMO Program Strategic Elements

TSMO Program Plan Strategic Elements
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Figure 15: NDOT TSMO Program Programmatic Elements

TSMO Program Plan Programmatic Elements
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Figure 16: NDOT TSMO Program Tactical Elements

TSMO Program Plan Tactical Elements
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Figure 17: NDOT TSMO Business Case, Population Growth and Tourism-Based Economy Challenges and Needs

TSMO Program Plan Strategic Elements – TSMO Business Case
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Figure 18: NDOT TSMO Business Case, Congestion and Associated Costs, and Vehicle Miles Traveled Challenges and Needs

TSMO Program Plan Strategic Elements – TSMO Business Case
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Figure 19: NDOT TSMO Business Case, Deficient Roads and Bridges, and Safety Challenges and Needs

TSMO Program Plan Strategic Elements – TSMO Business Case
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Figure 20: NDOT TSMO Business Case, Trucks and Freight Movement, and Asset and Performance Management Challenges and Needs

TSMO Program Plan Strategic Elements – TSMO Business Case
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TSMO Program Plan Strategic Elements – Goals and Objectives
Strategic Goal: Enhance Safety
Objective: Reduce number of crashes, incidents, injuries, and fatalities.
Performance Measures:

• Number of incidents
• Incident severity
• Rate of fatalities for 100 million Vehicles Miles Traveled (VMT)
• Number of non-motorized fatalities and injuries
• Number of work zone incidents

Tactical Strategies:
• Traffic Incident Management (TIM) – Reduces secondary crashes via strategies for quick 

clearance and safe incident scene.
• Active Traffic Management (ATM) – Strategies such as arrow-over-lane, queue warning, and 

speed harmonization provide advance alerts to drivers so that they can reduce their speed or 
change lanes. 

• Wrong-Way Driver Detection Systems – Provide visual warning to drivers heading wrong-way 
so that they can self correct, alerts to drivers on mainline. 
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Figure 21: Wrong Way Driver Detection and Activity Zones

Figure 22: Wrong Way Driver Sign
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Figure 23: ATM Gantries and Associated Components
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TSMO Program Plan Strategic Elements – Goals and Objectives
Strategic Goal: Preserve Infrastructure
Objective: Maintain transportation assets to preserve investments.

Performance Measures:
• Manufacturer Recommended Lifecycle
• Asset Status
• Communication Status
• Device specific Key Performance Indicators (KPI)

Tactical Strategies:
• ITS Asset Inventory
• Lifecycle Costing Tool
• Asset Management Program (AMP)

Figure 24: ITS Asset LCC Tool Criteria
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TSMO Program Plan Strategic Elements – Goals and Objectives
Strategic Goal: Optimize Mobility

Objective: Maximize system efficiency by reducing congestion and/or promoting multi- modal 
transportation.

Performance Measures:
• Average Travel Time by Mode
• Vehicle Miles Traveled (VMT)

Tactical Strategies:
• High Occupancy Vehicle (HOV) Lanes
• Ride-share programs
• Complete Street projects
• Multi-modal infrastructure (pedestrian/bike paths, bus stations, crosswalk improvements)
• Connected and Autonomous Vehicle (CAV) infrastructure
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Figure 25: Project NEION HOV Access Diagram

Figure 26: HOV Lanes on US-95 in Las Vegas
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TSMO Program Plan Strategic Elements – Goals and Objectives
Strategic Goal: Foster Sustainability
Objective: Develop a sustainable transportation system through sustainable and balanced design, operations, and 
maintenance.
Performance Measures:

• Compliance with Congestion Mitigation and Air Quality Improvement (CMAQ) program
• Annual Hours of Peak Hour Excessive Delay (PHED) Per Capita
• Percent of Non‐Single Occupancy Vehicle (SOV)
• 2‐ and 4‐year Total Emission Reductions

Tactical Strategies:
• Traffic Signal Coordination
• Ramp Metering
• Sustainable road design (LED lighting, recycled materials, and dust mitigation) 
• Alternative fuel infrastructure

Figure 27: LED Lighting in the Carlin, Nevada Tunnel
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TSMO Program Plan Strategic Elements – Goals and Objectives
Strategic Goal: Enhance Reliability
Objective: Improve economic competitiveness and enhance quality of life through consistent travel times.

Performance Measures:
• Level of Travel Time Reliability (LoTTR) 
• Average incident‐related delay 
• Average duration of impact from weather‐related events 
• Average delay related to special events 
• Roadway and incidents clearance time 

Tactical Strategies:
• Freeway Service Patrol
• Traffic Incident Management (TIM)
• Towing Recovery Incentive Programs (TRIP)
• Road Weather Management 
• Event Management

Figure 28: Freeway Service Patrol Vehicles
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TSMO Program Plan Strategic Elements – Goals and Objectives
Strategic Goal: Optimize Customer Service
Objective: Provide timely and accurate travel information to internal and external customers to enable 
informed decision-making.

Performance Measures:
• Notification time to Advanced Traveler Information System (ATIS)
• Notification time to Dynamic Message Signs (DMS)
• ATIS usage 

Tactical Strategies:
• Traveler Information Systems
• Integration with 3rd‐party map providers
• DMS Deployments
• In‐vehicle alerts

Figure 29: Dynamic Message Sign (DMS)
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TSMO Program Plan Strategic Elements – Goals and Objectives
Strategic Goal: Enhance Collaboration
Objective: Maximize coordination and cooperation between NDOT divisions and partnering agencies to 
proactively manage and operate an integrated transportation system.

Performance Measures:
• Scheduled TSMO Steering Committee meetings annually 
• Increased participation with TSMO coalitions 
• Additional relevant agreements with partners and neighboring states 
• Use of collaboration tools 
• Results from surveys and questionnaires 
• Participation in TIM coalition meetings 

Tactical Strategies:
• Collaborative interagency agreements and Memorandums of Understanding (MOU)
• Action items from survey’s and questionnaires
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TSMO Program Plan Strategic Elements – Goals and Objectives
Strategic Goal: Strengthen TSMO Integration
Objective: Incorporate and prioritize TSMO as a core objective in NDOT’s planning, design, construction, 
operations, and maintenance activities.

Performance Measures:
• Executed policies, plans, and procedures that reference TSMO strategies 
• Executed multi‐agency activities and agreements to promote TSMO 

Tactical Strategies:
• CMM assessments and action items
• TSMO evaluation tool 
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Figure 30: NDOT TSMO Implementation Process and Status

On-going Implementation
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Figure 31: Levels of TSMO Performance Measures—What's Being Measured?

TSMO Performance Management Program
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Table 1: Example Performance Measures for TSMO Program Performance

TSMO Performance Management 
Example Program Performance Measures
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Table 2: Example Performance Measures for Assets

TSMO Performance Management 
Example Asset Level Performance Measures
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Table 3: NDOT TSMO Training Plan – Basic Package

TSMO Training Plans – Basic Package
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Table 4: NDOT TSMO Training Plan – Advanced Package

TSMO Training Plans – Advanced Package
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Figure 32: NDOT TSMO Training Modules

TSMO Training Modules
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Figure 33: Screenshot of TSMO IPT for District 3 Project Prioritization

TSMO Investment Prioritization Tool (IPT)



Section 4 – Next Steps for NDOT TSMO Program

Figure 34: NDOT, The Runner-Up of the 2021 TSMO Award for Best Project Selection and Prioritization

2021 NOCoE TSMO Award Winners
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Mainstreaming TSMO at a Statewide Level – The LCC Tool

Figure 29: NDOT Fully Compliant TAMP (Cover Page)
Figure 30: ITS Assets in NDOT TAMP
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Mainstreaming TSMO at a Statewide Level – The LCC Tool

Figure 35: Performance Metrics Basic Definitions

Basic Definitions:
1- Performance Metrics for Operational Conditions
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Mainstreaming TSMO at a Statewide Level – The LCC Tool

Figure 36: Assets Life Cycle

Basic Definitions:
2- Assets’ Operational Life Cycle
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Mainstreaming TSMO at a Statewide Level – The LCC Tool
Basic Definitions:
3- Life Cycle Analysis and Management

1. Inspection
• Routine maintenance of the device or typically performed annually 

or biannually based on type of device.
2. Minor Repairs 

• Typically performed on‐site and include activities such as adjusting 
loose cables, battery replacement, firmware upgrades.

3. Major Repairs 
• Typically requires the device to be sent back to the maintenance 

shop or factory and involves the replacement of one or more key 
parts.

4. Replacement
• Complete removal and replacement of the device. 
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Mainstreaming TSMO at a Statewide Level – The LCC Tool

Determine initial devices’ operational and health condition

Define general procedures and protocols

Identify appropriate activities 

Determine maintenance and repair activities
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Mainstreaming TSMO at a Statewide Level – The LCC Tool
The LCC Analysis Models

1. Life-Cycle Cost Analysis (LCCA) Model: Illustrates the life-cycle 
costs of operating and maintaining a brand-new network

2. 10-Year Investment Model: Considers the current state of the 
network and provides estimates on the 10-year maintenance costs 
based on the maintenance strategy defined.
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Mainstreaming TSMO at a Statewide Level – The LCC Tool

Collaboration
• The process of formalizing the tool and 

integrating it into an interlocal agreement 
improved TSMO collaboration externally 
between the local partners. 

• Partners’ feedback on the measures and 
assumptions utilized by LCC tool helped 
better shape the upcoming update of 
TAMP, ensuring the definitions and 
standards are accurately reflecting the 
ITS asset management, operations, and 
maintenance activities. 

Workforce Development
 NDOT held multiple trainings and 

workshops to educate the external 
partners’ operation and maintenance 
team in TSMO, asset management, 
and performance measurement and 
monitoring.

 Through monitoring of operations and 
maintenance activities, external 
partners have a better understanding of 
staffing, workforce, and training needs 
for operational and maintenance needs.

Outcomes, Learnings, and Benefits
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Mainstreaming TSMO at a Statewide Level – The LCC Tool

Culture
• Understanding of the value of TSMO, 

partners have now enhanced their 
collaboration to operate and maintain 
ITS assets and stay informed regarding 
the assets’ operational condition.

• Through multiple trainings and 
workshops, NDOT advanced the data-
driven and performance-based culture. 

Asset Management and Performance 
Measurement 

• This tool’s operational and maintenance 
data is helping partners attend to the 
maintenance and management needs in 
a timely manner, therefore improving 
the operation, life cycle, and 
deterioration cycle of the assets. 

Outcomes, Learnings, and Benefits
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Table 5: Example Challenge Areas of TSMO and Associated Solutions and Lessons Learned
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