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Introduction 

This report serves as a summary of key findings and recommendations from Phase 1 of the 

development of Michigan Mobility 2045 (MM2045), the new statewide long-range 

transportation plan. Phase 1 included 18 tasks and approximately 140 deliverables, each 

contributing to the creation of a framework for developing the new plan. Phase 2 will create 

the plan itself, applying the best practices that were identified from peer states; data, 

resources and tools identified to help develop the plan; recommended plan structure; 

strategies to address policy and/or technical gaps; actions recommended to address 

emerging trends; and input from the initial round of public and stakeholder engagement. 

This report provides an executive summary of Tasks 1 through 16 (Task 17 was the 

development of a project website, and Task 18 is the creation of this report itself): 

• Task 1: National Best Practices 

• Task 2: Existing and Planned Initiatives 

• Task 3: Data Gathering and Gap Analysis 

• Task 4: Infrastructure Condition and Performance Measurement Reporting 

• Task 5: Socioeconomic Trends 

• Task 6: Public and Stakeholder Engagement 

• Task 7: Environmental Justice 

• Task 8: Corridors of Highest Significance 

• Task 9: Economic Benefit Analysis 

• Task 10: Freight Plan Enhancement and Integration 

• Task 11: Rail Plan Enhancement and Integration 

• Task 12: Scenario Planning Tools and Implementation 

• Task 13: Impacts of New Technologies 

• Task 14: Environmental Planning 

• Task 15: Safety Planning 

• Task 16: Risk and Resiliency 

The intent here is to highlight each task’s purpose, key findings and recommendations, and 

actions to be taken in Phase 2. The more detailed materials prepared to reach these 

conclusions are available in the individual task reports. 



PHASE 1 FINAL DELIVERABLE 

 

2 FINAL/Version 4.0 

Task 1: National Best Practices 

PURPOSE OF TASK 

The purposes of this task were to review national best practices in long-range planning 

using peer-state research, evaluate MDOT’s previous state long-range transportation plans 

(SLRTP), provide recommendations for improving and simplifying MDOT’s SLRTP including 

plan format, and develop a report outlining modal transportation decision making in 

Michigan. More specifically, the task included the following deliverables: 

• Best Practices Report: Fifteen peer states were selected based on three criteria provided 

by MDOT: 

− Similarity of economic conditions and forecasts with Michigan: 

▪ Georgia, Illinois, Pennsylvania, Virginia, and Washington 

− Representativeness of the state of practice: 

▪ California, Colorado, Florida, Mississippi, and Texas 

− Presence of innovative strategies: 

▪ Arizona, Arkansas, Missouri, Iowa, and Minnesota. 

• Statewide Plan Assessment: The 2030, 2035, and 2040 SLRTPs were reviewed to assess 

compliance with federal requirements, strengths, and weaknesses. 

• Plan Format Report: The 2040 SLRTP and peer states’ long-range plans were reviewed 

to make Michigan’s plan more user-friendly, visually appealing, and easily accessible. 

• Report on Modal Decision Making: This report provided a high-level review of 

infrastructure, operations, funding, planning, and decision-making processes of aviation, 

nonmotorized transportation, ports, rail, roads, and transit. 

FINDINGS 

Task 1 provided a framework for the overall development of MDOT’s SLRTP—Michigan 

Mobility 2045 (MM2045). The best practices reviewed included all federally required 

elements, best practices of state long-range planning, innovative techniques, a forward-

thinking process rooted in scenario planning, and final plan documents that are highly 

visual, accessible and organized. 

The project team analyzed the peer states’ plans to identify best practices and innovations 

in how these departments of transportation approach planning topics such as current 

trends, funding, scenarios, public and stakeholder engagement, and document accessibility. 

These trends and findings were presented to MDOT for review and comment, which resulted 

in the recommendations on page 5. 
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Statewide Plan Assessment 

The 2030, 2035, and 2040 SLRTPs were reviewed to assess compliance (and gaps in 

compliance) with federal requirements, and strengths and weaknesses. The SLRTPs were 

then compared against best practices for successful statewide planning. The 2030, 2035, 

and 2040 SLRTPs fully address most federal statewide planning requirements that existed at 

the time when each plan was adopted. Five (5) requirements were partially addressed, and 

several new requirements have been added since the plan’s adoption. Generally, MM2045 

should provide a clearer, more concise message about the state of the transportation 

network and the Michigan’s plan to improve it. However, there is an inherent tradeoff 

between simplicity and comprehensiveness. The previous SLRTPs tended toward 

comprehensiveness, even in the executive summary. 

Plan Format Report 

Many examples from the peer states’ review were presented and evaluated in collaboration 

with the project team, and included discussions about format, graphics, structure, and use 

of videos. Using feedback obtained from the project team discussions, general plan formats, 

types of graphics, and overall plan organization were developed. 

Four general recommendations regarding plan format were developed for MDOT 

consideration: 

• Supplement text with multiple kinds of graphics – Combining text with graphics provides 

visual breaks that assist readers, especially those who are not in the transportation 

profession. It also helps readers who are scanning the document and caters to readers 

who learn most easily with visual aids. 

• Concentrate on concrete rather than abstract elements of the plan – Ideally, abstract 

elements of the plan (e.g., forecasting methods, trend analysis, state and federal 

requirements, goals, and sometimes performance measures) should be discussed in 

ways that emphasize their relationship with the physical transportation system and 

enhanced with process diagrams, flow charts, icons, and illustrative photographs. 

• Group multiple graphics by theme – Some of the most effective state plans include 

clusters of infographics, charts, or maps related to the same topic or modes. These 

clusters illustrate multiple aspects of an idea without repeatedly interrupting the flow of 

the text. 

• Highlight key points and spotlight related information – Information can be highlighted 

in several ways, including with changes in font size, color, or within “call-out” boxes. 

Regarding graphics, the project team felt the following characteristics were most effective: 

• High-quality photographs featuring elements of the transportation network 

• Large and detailed maps 
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• Color charts and infographics with a modern graphic design 

• Good mix of graphic types 

• Consistent color theme 

A draft table of contents for MM2045 (see Appendix A) was prepared which uses a topic-

based approach:  

• Section 1 should begin with a letter from the MDOT Director and description of 

MM2045’s background and purpose.  

• Section 2 (“Looking into the Future”) should then describe the trends that are expected 

to shape the demand on the state’s transportation network.  

• Section 3 (“Shaping the Future”) should explain how MDOT can promote a future aligned 

with its vision and goals for statewide transportation. This section should involve 

describing the vision, goals, objectives, and performance measures; partnerships with 

other key transportation organizations; mobility and accessibility; and community and 

environment.  

• Section 4 (“System Performance”) should delineate the multimodal and mode-specific 

transportation measures that should be used to track the system’s future performance.  

• Section 5 (“System Needs”) should assess the statewide transportation system’s needs 

and should be organized in five subsections:  

− System Preservation 

− System Expansion 

− Transportation Safety and Security 

− System Management and Operations 

− System Resiliency  

Each section should assess the system’s needs for each transportation mode and discuss 

ways in which modal investments can complement each other. The report should conclude 

with recommended strategies to help implement the plan. 

Report on Modal Decision-Making 

Transportation in Michigan involves many public and private entities. Each mode and each 

organization has its own processes, priorities, missions, and areas of influence. This Task 1 

report summarized by mode (aviation, bicycle and pedestrian, ports, rail, roads, and transit) 

ownership, key organizations, areas of decision making (safety, planning, funding), and 

investment prioritization. 
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As part of this effort, videos were also produced by MDOT staff discussing modal priorities, 

infrastructure, conditions, and needs.  These videos can be found on the MM2045 website: 

www.michiganmobility.org.   

RECOMMENDATIONS 

Task 1 reviewed industry best practices and includes recommendations that seek to guide 

the development of MM2045. The following recommendations, if fulfilled, should position 

MM2045 as a leading long-range transportation plan by meeting expanded federal 

requirements, being visually appealing, providing ease of access for the public, and 

producing materials that should be easy to understand by a range of different audiences. 

MM2045 must update federally required elements—including the role of regional transit, 

transit security, public involvement effectiveness/inclusion, and performance measures/ 

reports—and should seek to surpass requirements associated with stakeholder engagement, 

metropolitan planning organization coordination, and performance management. MM2045 

should follow a scenario planning process that considers existing/emerging trends and the 

effects of different investment strategies that ultimately inform the future policies and 

investments. 

MM2045 should be formatted by developing unified graphics, imagery, color, and formatting 

that is visually appealing and easy to understand for all residents of Michigan. MM2045 

should be accessible to all users, available in multiple formats (hard copy, digital) with an 

accompanying website to serve as a “living document” that tells the story of Michigan’s 

transportation system. MM2045 should be communicated through a series of distinct 

elements with varying levels of detail to accommodate all users, including a graphics-

intense executive summary, a full plan report, four full-length technical reports, seven short 

technical memos, a storyboard website, and 3-minute videos on key plan components. 

Reflecting the priorities of its stakeholder organizations will help guide MM2045 and actions 

in ways that ensure more effective outcomes. Many organizations own, manage, and 

influence Michigan’s transportation system, thus building a unified vision will require 

cooperation among all organizations. MDOT is the organization in the state that is best 

positioned to encourage this cooperation among stakeholders. Integrating stakeholders’ 

visions into the unified vision will help MM2045 garner support from these organizations. 

Stakeholder involvement needs to influence the agencies who impact the transportation 

system regardless of mode. Developing a unified vision requires that all the organizations be 

“in the room” regardless of mode. To foster a unified vision, these discussions should center 

on the connections among the modes more than on an individual mode’s ideal future. Once 

the unified vision is established, MDOT can help maintain it by putting in place mechanisms 

to foster ongoing communication, particularly among the public and private sectors. 

http://www.michiganmobility.org/
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Task 1: National Best Practices – Phase 2 Action Items 

1. Adopt the recommended report organization and table of contents with a variety of materials 
that cater to different audiences and purposes. This recommendation includes providing a short, 
graphics-intense executive summary, a full-length plan report, four full-length technical reports 

(modal profiles, system needs and revenue, alternative future scenarios, public and stakeholder 
outreach), seven technical memos (goals, objectives, and performance measures; 
transportation trends and socioeconomic forecasts; financial plan; new technologies; travel and 
tourism; risk and resiliency; environmental and stormwater mitigation), a storyboard webpage, 
and a 3-minute video on key components. 

2. Adopt best practices for report formatting and graphics, including ample use of infographics, use 
of formatting elements (e.g., color-coding, bold text, and white space) to organize information 

and create emphasis, and use of icons corresponding with report sections in the header. 

3. Consider and address the implications of current trends, challenges, and emerging issues such 
as the economy and job growth, climate change, population and housing growth, aging 

population, public health, freight mobility, cybersecurity, automated vehicles, resiliency, 
transportation equity, and transportation financing. 

4. Update federally required elements, including those addressed in the 2030 SLRTP without 

update in subsequent plans, such as intercity buses’ role in reducing congestion, pollution, and 
energy consumption; transit security; and assessing the effectiveness of public involvement. 

5. Maintain a regularly updated internet presence during and after the planning process as a 
“living document” telling the story of Michigan’s transportation system. 
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Task 2: Existing & Planned Initiatives 

PURPOSE OF TASK 

The purpose of this task was to review existing and emerging transportation initiatives at 

both MDOT and other agencies throughout Michigan (e.g., metropolitan planning 

organizations, regional organizations, local governments) through traditional research 

methods and interviews with key stakeholders. This task identified common trends and 

themes that are underway throughout the state or are of high priority to state, regional, and 

local partners, so that these can be included within MM2045. 

A table summarizing the initiatives reviewed for this task can be found in Appendix B. 

FINDINGS 

Task 2 findings include the following seven common themes that are either underway or are 

a priority for a variety of agencies throughout Michigan: multimodal planning, project 

delivery strategies, funding strategies, operational strategies, emerging trends, related 

plans and programs, and core documents.  

The initiatives were then compared with the federal planning factors identified in the Fixing 

America's Surface Transportation Act to help assess which planning factors are not currently 

well addressed by MDOT initiatives. The planning factors were separated between MDOT 

and non-MDOT planning factors to give MDOT a sense of where there are areas for 

collaboration with external stakeholders. 

Planning factors where MDOT and non-MDOT stakeholders have several ongoing initiatives 

include the following:  

• Support the Economy 

• Safety and Security 

• Accessibility and Mobility of People and Freight 

• Preserve the Existing System 

Planning factors where MDOT and non-MDOT stakeholders have limited ongoing initiatives 

include the following:  

• Protect Environment and Quality of Life 

• Enhance Integration and Connectivity of Modes 

• Resiliency and Reliability and Mitigate Stormwater 

• Enhance Travel and Tourism 
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RECOMMENDATIONS 

Task 2 provides recommendations on how existing MDOT and stakeholder initiatives can 

inform the development of MM2045. Specific actions identified for consideration include the 

development of a statewide transit strategy, development of a statewide nonmotorized 

strategy, implementation of New Mobility concepts (e.g., Uber, micro-mobility via electric 

scooters or bikeshare), coordination with agency partners on resiliency planning, 

establishment of partnerships with other infrastructure owners, and establishment of 

partnerships with other public agencies.  

Furthermore, MM2045 should consider policy improvements and innovations that support 

the state’s transportation goals and vision, including the role of MM2045 and the 

Transportation Asset Management Council in prioritizing investments, application of context-

sensitive solutions policy, workforce development, multimodal transportation systems 

management/operations, innovative delivery, multi-sector asset management, and 

GIS/open data. 

Task 2: Existing & Planned Initiatives – Phase 2 Action Items 

1. Include the initiatives directly in MM2045. The Summary of Initiatives Report includes a table 

that assigns the key initiatives to proposed MM2045 chapters and provides a strategy for 
integrating the elements. 

2. Develop a targeted stakeholder outreach strategy to capture the transportation related activities 
of other state departments, regions, and local units of government (e.g., work with Michigan 
Municipal League, Michigan Townships Association, Michigan Association of Counties, Michigan 
County Road Association). 

3. Increase focus on multimodal planning and investments (particularly transit and nonmotorized). 

4. Develop a statewide nonmotorized plan as an accompaniment to Phase 2. 

5. Transportation Systems Management and Operations should be a focus of goals and objectives. 
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Task 3: Data Gathering and Gap Analysis 

and  

Task 4: Infrastructure Condition and Performance 

Measurement Reporting 

Tasks 3 and 4 are closely aligned and were combined early in the Phase 1 process because 

of the interconnectedness of the tasks and cross references in the scope of each. Task 3 

was related to the data analytics behind Task 4’s performance measures. 

PURPOSE OF TASKS 

Task 3 identified data that could be used for supporting and advancing the goals and 

objectives of the performance-based MM2045. Task 4 confirmed that the performance 

program portfolio includes high-value measures needed to support and advance MM2045’s 

goals and objectives. To accomplish this, the project team reviewed national best practices 

in performance programs using peer-state and select planning partner research, 

summarized MDOT’s existing data sources, recommended preliminary performance 

measures, and provided recommendations for filling data and tool gaps. 

FINDINGS 

Tasks 3 and 4 identified best practices in performance management and reporting of peer 

states, and potential new performance measures and changes or removal of existing MDOT 

measures, and provided a framework for the integration of performance measures into 

MM2045.  

By synthesizing performance measures used by peer states, the project team found in the 

various performance reporting documents (e.g., long-range plans, asset management plans, 

safety plans, performance management reports) the goal areas with unique performance 

measures, including mobility, stewardship, system preservation, sustainability/livability/ 

environment, and safety.  

Several peer states have performance reporting mechanisms outside of a state long-range 

transportation plan that range from monthly to annual reports and sometimes include online 

performance dashboards. In long-range planning, some emphasis is placed on reporting 

historic trends and forecasting performance implications of various policies. Examples of 

peer state dashboards were provided to MDOT as part of Tasks 3 and 4. 

Some peer states also use data management tools for their performance management 

programs. Examples include Pennsylvania Department of Transportation’s centralized data-

sharing portal, various safety databases, pavement and bridge predictive management 

systems, and increased use of real-time travel data for mobility measures.  
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MDOT tracks several performance measures or collects the necessary data to do so. MDOT 

identified the following performance measures for which it does not have adequate data or 

methodology to calculate the measure or predict future performance: 

• Percentage of nonmotorized commuters 

• Citizens’ access to transit or bicycle facility 

• Statewide average job accessibility to citizens 

• User delay cost 

• Travel-time reliability 

• Access to major freight generators, water ports, and intermodal transfer points 

MDOT has a list of potential performance measures based on the tasks completed in Phase 

1 (see Appendix C). These Phase 1 tasks included gap analysis for MDOT-specified 

measures, which is a necessary step in determining which performance measures should 

ultimately be included in MM2045. Federal requirements notwithstanding, any identified 

measure will be subject to change while developing MM2045’s vision, values, goals, and 

objectives. 

RECOMMENDATIONS 

 

Task 3: Data Gathering and Gap Analysis & Task 4: Infrastructure Condition and 

Performance Measurement Reporting – Phase 2 Action Items 

1. Align recommended performance measures (as appropriate for MM2045) with the plan’s goals 
and objectives. 

2. Finalize selection of MM2045 performance measures. 

3. Complete gap analysis for any new measures identified in Phase 2. 

4. Develop existing system inventory and condition report. 

5. Identify which final recommended performance measures should be incorporated into the 
scenario process and how the measures should be forecast. 

6. Develop a system performance report for Federal Highway Administration’s Transportation 
Performance Measures (TPM) 1, TPM 2, TPM 3, and for Federal Transit Administration’s transit 

asset management measures as per federal rule. 

7. Develop system performance report for other performance measures as selected and finalized. 
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Task 5: Socioeconomic Trends 

PURPOSE OF TASK 

The purpose of this task was to review 2045 socioeconomic and demographic trends and 

projections provided by the University of Michigan. These projections will serve as the basis 

for MM2045. The data analyzed in this task was developed as part of an ongoing partnership 

between MDOT and the University of Michigan that updates these forecasts regularly using 

Regional Economic Models Inc. tools. 

FINDINGS 

Task 5 summarizes Michigan’s projected growth by 2045, including population (+700,000), 

jobs (+190,000), and gross state product (1.5x). This growth is characterized by an older, 

more foreign-born and less rural population, with job growth concentrated in industries that 

provide services rather than produce goods. It is expected that population and employment 

change will be distributed unevenly across the state, with the largest cities and regions 

(southeast, west) seeing most of the gains. 

The figures below indicate changes in population (left) and employment (right) anticipated 

by 2045. 
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RECOMMENDATIONS 

The trends identified above will have major implications on Michigan’s transportation system 

and should provide the basis for decision making throughout the development of MM2045. 

The implications include heightened demand on passenger transportation facilities 

(highways, transit), heightened demand on freight facilities as e-commerce expands, and 

dynamic changes to how people travel as the state becomes more urbanized. 

Task 5: Socioeconomic Trends – Phase 2 Action Items 

1. Public and Stakeholder Engagement - Insights from the forecasts will provide context for 
discussions with stakeholders and the public around current and future transportation needs. 

2. Corridors of Highest Significance - Population and employment forecasts will help identify 
activity centers and prioritize future corridors of highest significance. 

3. Freight Plan Integration - Employment and output forecasts by industry sector will help identify 
demand for freight transportation. 

4. Rail Plan Integration - Employment and output forecasts by industry sector will help identify 
demand for freight rail. Population and employment forecasts by county will help identify 
demand for passenger rail. 

5. Scenario Planning - Scenarios can be shaped using various forecasts variables (e.g., a high 
transit usage scenario driven by increasing population density). 

6. Impacts of New Technologies - Forecasts of population density and household characteristics 
will help the project team estimate the future demand for connected and autonomous vehicles, 
transportation network companies, and other new technologies and services. 

7. Risk and Resiliency - Population and employment forecasts will help identify which regions of 
Michigan could be most vulnerable to risks affecting the transportation system. 
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Task 6: Public and Stakeholder Engagement 

PURPOSE OF TASK 

The purpose of this task was to enhance MDOT’s public involvement process as part of 

MM2045 by expanding on traditional engagement techniques to include new techniques 

such as telephone town halls, new technologies such as social media, and new engagement 

applications. Deploying digital engagement techniques through a project website, social 

media, and public involvement software (MetroQuest), coupled with a more strategic 

approach to meetings by attending existing events, will allow MM2045 to become more 

visible and accessible statewide. 

FINDINGS 

A review of previous MDOT engagement techniques and industry best practices contributed 

to the development of an engagement strategy for MM2045, which includes an Attitudes & 

Perceptions Survey, dedicated website, MetroQuest, telephone town halls, social media 

advertisements, existing MDOT communications channels, targeted stakeholder outreach, 

environmental justice engagement, internal communications, and online surveys. This 

engagement strategy combines traditional and digital techniques to maximize participation.  

Public and stakeholder engagement efforts during Phase 1 resulted in more than 1.2 million 

interactions with the people of Michigan. Through proactive outreach along with a variety of 

input mechanisms, including a statistically significant statewide Attitudes & Perceptions 

Survey and an online interactive survey through MetroQuest, the public has provided input 

on the future of transportation in Michigan. 

 

The top priority for the public in Michigan by a wide margin is a focus on preserving the 

existing transportation system as opposed to expanding it. In particular, Michigan residents 
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want to see the condition of state roads and bridges improved and maintained at that level. 

However, preservation could also include existing transit and other transportation systems. 

Transportation system investment that improves the quality of life for Michigan residents 

is also a high priority for the public. Quality of life includes investment that promotes 

prosperity, health, sustainability, clean air and water quality, and multimodal transportation 

options that are accessible and reliable.  

Addressing the issue of local traffic congestion and providing alternative transportation 

services for underserved populations such as seniors and persons with disabilities were 

listed as additional high priorities, but ranked well behind maintaining existing roads.  

Passenger rail was an another area of focus for the public. Residents showed notable 

interest in using Amtrak service as a travel option if improvements are made to the system, 

particularly if additional routes are added to the system.  

Adding sidewalks and paths to make it easier and safer to walk was a higher priority than 

providing better bicycle facilities. When grouped in a single category, bicycle and 

pedestrian system improvements were a priority for a significant number of Michigan 

residents. 
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Most Michigan residents indicated they were embracing the availability of online ordering 

and home delivery on at least a monthly basis. Residents see, and take advantage of, the 

value and convenience of shopping from home rather than making trips to the store. 

Because preparing for self-driving vehicles will remain a priority for the State of Michigan, 

determining why Michigan residents have a negative opinion and see preparing for the 

advent of this new technology as their lowest transportation priority is important. 

Addressing public concerns, which are evidenced through more than one survey mechanism 

and discerning how the public envisions the inclusion of this technology is crucial as it takes 

a leap forward.  

RECOMMENDATIONS 

It is recommended that the public and stakeholder participation approach used during Phase 

1 be continued during Phase 2 with enhancements to increase the number of minority and 

disabled residents providing input. Text messaging has been added as a strategy to better 

engage under-represented populations and to increase participation overall. It is also 

recommended that a plan be developed to ensure accessibility and accommodations are 

provided to disabled citizens. 

Additionally, it is recommended that public and stakeholder engagement efforts more 

deeply explore the top transportation priorities identified through Phase 1 visioning. For 

example, does transportation system preservation primarily mean roads and bridges to 

members of the public or does it include other modes of transportation? 

Quality of life also could be more specifically defined. Exploring what public priorities are for 

transportation investments that improve the environment, prosperity, and multimodal 

options would be beneficial for developing MM2045. 

Further exploring public opinion regarding traffic congestion, passenger transportation, the 

movement of goods and services, and investment in bicycle and pedestrian facilities is also 

recommended. Better defining public attitudes in these areas will identify specific actions 

that can be taken to fulfill a transportation vision that addresses the needs and desires of 

Michigan’s transportation system users.  

MDOT has monitored and should continue to monitor the effectiveness of public and 

stakeholder engagement techniques by tracking the following numbers: 

• People engaged by each method 

• Geographic locations 

• Low-income/minority, and/or disabled people engaged 

• Organizations engaged 

• Engagement efforts 
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• Comments received 

• MM2045 website views 

• MetroQuest usage 

• Telephone town hall participants 

• People reached by social media advertisements 

• Survey respondents 

Task 6: Public and Stakeholder Engagement – Phase 2 Action Items 

1. Look for ways to increase the number of minority and disabled residents providing input to the 
plan. 

2. Add text messaging as an outreach tool to better engage under-represented populations and to 
increase participation overall.  

3. Develop a plan to ensure accessibility and accommodations are provided to disabled citizens. 

4. Engagement efforts need to explore more deeply the top transportation priorities identified 
through Phase 1 visioning. For example, does transportation system preservation primarily 
mean roads and bridges to members of the public or does it include other modes of 

transportation? Quality of life also could be more specifically defined. 

5. Further explore public opinion regarding traffic congestion, passenger transportation, the 
movement of goods and services, and investment in bicycle and pedestrian facilities to identify 
specific actions that can be taken to fulfill a transportation vision that addresses the needs and 
desires of Michigan’s transportation system users. 
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Task 7: Environmental Justice 

PURPOSE OF TASK 

The purpose of this task was to review and explore various methods for analyzing 

environmental justice (EJ) populations and EJ zones that are currently used by other states 

and metropolitan planning organizations (MPO) in Michigan in order to develop a better EJ 

methodology for MDOT to adopt department wide and for use with MM2045 and other 

transportation projects. 

FINDINGS 

The findings of Task 7 indicate that a variety of techniques analyze EJ, at the state and MPO 

levels. Of the 17 states surveyed, 14 did not identify EJ zones in their long-range 

transportation plan, while others used a regional threshold methodology similar to MDOT. 

Only Ohio uses a more refined methodology that includes a scoring system that aggregates 

different data sets. Similarly, several MPOs surveyed used EJ zone methodologies like 

MDOT’s location quotient method, which identifies a regional threshold that a census tract 

or block group must surpass to be considered an EJ zone. 

RECOMMENDATIONS 

One of the key recommendations of this task includes refining how MDOT captures positive 

and negative impacts to EJ populations using data and GIS. This refinement includes 

broadening the analysis to include other disadvantaged groups (e.g., zero-car households, 

disabled populations, limited English proficiency populations, over-65 populations) in 

addition to traditional EJ groups (e.g., low-income, minority), while also aggregating this 

data to confirm areas of EJ overlap. By appropriately identifying EJ populations, they can be 

engaged in the prioritization of projects throughout the state to address the goal of equity in 

statewide transportation expenditures. MDOT can take several steps to integrate EJ 

populations in the engagement process, including strategically targeting EJ populations, 

diversifying agency outreach staff, establishing a network of partnerships, consulting with 

various agencies, and ensuring EJ populations are addressed in Planning and Environmental 

Linkages studies. 

A percentile analysis (using the 50th percentile, and the state of Michigan as the reference 

population) was identified as the recommended approach for identifying EJ zones. 

Application of this method results in the identification of the EJ zones shown in the map 

below.  
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Task 7: Environmental Justice – Phase 2 Action Items 

1. Analyze other disadvantaged groups in MM2045: 

– Zero-vehicle households 

– Disabled populations 

– Over-65 populations 

– Limited English Proficiency populations 

2. Perform an aggregate EJ analysis where combined low-income and minority households meet or 
exceed the 50th percentile of all tracts in the state. 

3. Integrate new EJ mapping tool with public outreach efforts. 

4. If projects are defined in the final MM2045, these projects should be overlaid on the EJ zones to 
evaluate whether transportation expenditures are equitable in the state among EJ and non-EJ 
areas. The projects should also be evaluated by type (e.g., roadway, transit, bikeway) to 

determine whether areas with a higher transit need are getting a corresponding level of 
investment. 
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Task 8: Corridors of Highest Significance 

PURPOSE OF TASK 

MDOT uses a corridor approach to determine the long-range transportation vision and 

priorities for program development and investments, and for reporting on performance 

measures. The Corridors of Highest Significance (COHS) have been re-designated to provide 

consistency with the new federal requirements, emphasizing the National Highway System 

(NHS) under the Transportation Asset Management Plan (TAMP). The original COHS were 

developed using an activity-based approach with the development of 50 activity centers 

based on latest data. This task reviewed, re-evaluated, and redefined these activity centers 

based on latest data and evaluated how the activity centers coincide with the new corridors 

based on the TAMP criteria. 

In addition, recommendations were developed to simplify the analysis of performance 

measure reporting based on the new corridor designations, along with a framework for 

reporting performance measures related to the new classifications and modal characteristics 

for each corridor. 

FINDINGS 

The evaluation determined that the 50 activity centers from the 2030 SLRTP remained 

unchanged even with changes in data for the top three criteria (population, employment, 

and tourism). The activity centers should be utilized as they have in the past to validate 

COHS. However, under the new TAMP criteria the corridors have been aligned with the NHS 

routes because of the high overlap between NHS routes and major transit, intercity bus, 

rail, and freight corridors. It is proposed that investment prioritization would emphasize the 

top two TAMP tiers (freeways/interstate and non-interstate), while the third tier (U.S. non-

freeway and non-freeway NHS trunkline) would be viewed as less of a priority. Buffers were 

defined in Task 8 and are shown in the following table by corresponding classification. 

 

Corridor Classification NHS Classification TAMP Tier Buffer Width (Miles) 

Highly Significant 
Corridor 

All Freeways 
(Interstate and Non-
Interstate) 

1 and 2 20 (10 each side) 

Significant Corridor 

All US non-freeway 

and Non-freeway 
NHS trunkline) 

3a and 3b 
10 (5 each side) / 5 

(2.5 each side) 

Connector Routes Non-NHS trunkline  4 0 

 

A map of the resulting COHS buffers is shown below. 
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There are 3,760 miles of active railroad within Michigan with 82 percent covered within the 

buffers of the COHS. Because railroads provide point-to-point connections, it is not as 

critical that railroad alignments along COHS are “covered,” as long as two or more activity 

centers are connected. 

A total of 1,138 miles of AASHTO-designated bike routes exist in Michigan with 77 percent 

covered within the buffers of the COHS. U.S. bicycle routes are numbered like the U.S. 

highway system and consist of long-distance cycling routes that use multiple types of 

bicycling infrastructure, including off-road paths, bicycle lanes, and low-traffic roads. 

Intercity bus operations provide connections for Michigan's rural population to urban centers 

and the national transportation network. Ten routes comprise 3,929 miles of intercity bus 

system routes throughout Michigan. The COHS cover 98 percent of the routes. 

Similar to the evaluation completed in the 2030 SLRTP, activity centers not covered under 

the new TAMP criteria include Fremont, Greenville, and Hastings. Each is located 5 to 10 

miles from a freeway band.  Each is located 15 to 20 miles from the freeway itself, since the 
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freeway bands are 10 miles on each side. Only one FHWA intermodal facility is not covered, 

which is the Marquette Commercial Airport located on the K.I. Sawyer Airbase. This airport 

is serviced by M-94 and M-553 highways, which are non-NHS routes and connect to US-41. 

Two separate analyses comparing the environmental justice (EJ) areas developed using the 

new methodology in Task 7 and the COHS were performed to see how well the COHS serve 

the EJ populations. The overlap analyses were performed for MDOT’s current location 

quotient EJ methodology (Method 1) along with three versions of Method 4 (50th, 60th, and 

70th percentile mapping). The majority of the EJ census tracts (and therefore population) 

are clustered in urban areas, like Detroit, which have very good coverage by the corridors of 

highest significance. Depending on the mapping method used, between 93 and 97 percent 

of the mapped EJ population is served by the COHS. 

RECOMMENDATIONS 

Performance measures related to COHS were developed and should be further evaluated in 

Phase 2, including stewardship measures, safety and security, system improvement, and 

effective and efficient operations. A checklist should also be included in the evaluation to 

indicate consideration of the freight, rail, and other multimodal characteristics of each 

corridor. 

Similar to the performance metrics framework in the previous SLRTP, MM2045 should 

consider measures for each of the corridors in the following manner: 

• All freeways and US-route corridors should be independently reported for the entire 

length of the corridor and then broken into MDOT regions. 

• All other non-freeway NHS routes should be aggregated to MDOT regions.  

Task 8: Corridors of Highest Significance – Phase 2 Action Items 

1. Adopt the COHS, which follows TAMP and multimodal considerations. 

2. Utilize the COHS Performance Measures Framework and break down the data by corridor and 
MDOT region. 

3. Expand the use of ArcGIS COHS database to incorporate Performance Measures Framework with 
COHS performance measures identified in each MDOT region. 
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Task 9: Economic Benefit Analysis 

PURPOSE OF TASK 

The purpose of this task was to develop a plan to implement an integrated Economic Benefit 

Analysis (EBA) processes into Phase 2 development based on outcomes of the MDOT EBA 

study. EBA processes are defined as workflows to evaluate the economic outcomes 

associated with alternatives (for SLRTP purposes, typically packages of projects or 

programmatic investment strategies). 

FINDINGS 

The MDOT EBA study and MM2045 Task 9 analysis found that EBA can support many of the 

long-range planning tasks set to occur under Phase 2, including scenario analysis and 

freight and rail plan project selection. EBA work should consider multiple perspectives for 

viewing benefits in economic terms and communicating the value of transportation 

investment to decision-makers, legislators, and the general public. This ability extends to 

multiple modes, levels of geography, and strategic objectives, including harnessing new 

transportation technologies and promoting resiliency. 

Key components of MDOTs existing EBA tools are currently not flexible or up-to-date 

enough to support the objectives of MM2045 in terms of multimodality and scenario 

planning. MDOT would benefit significantly from a new suite of tools customized to the 

agencies need. However, Michigan’s IT procurement process makes it uncertain when new 

tools will be available to the agency, therefore necessitating a phased approach that first 

focuses on the needs of the SLRTP. 

RECOMMENDATIONS 

Due to schedule uncertainties, the SLRTP team should use tools available to the consultants 

without MDOT-specific software customizations. Application of these tools should consider 

how to facilitate consistency with the future MDOT EBA platform. It is therefore 

recommended that the MM2045 leverage TREDIS along with consultant supported pre- and 

post-processing of data inputs and outputs. These pre- and post-processing workflows 

might later be incorporated into the MDOT EBA platform. Successful EBA applications will 

depend on careful coordination among the SLRTP project team and MDOT staff responsible 

for travel demand modeling and supplying data from current management systems and 

other data sources.  

EBA implementation within MM2045 will focus on supporting necessary LRTP analysis, rather 

than the full range of economic analysis capabilities of interest to MDOT in the ultimate 

development of the EBA platform. Nevertheless, the EBA component of the SLRTP should 

anticipate and strive for consistency with subsequent potential EBA applications related to 
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implementing MM2045 strategies that may occur outside the LRTP scope, including the 

following: 

• Evaluating each year’s 5-year investment plan, program, and project-specific evaluation 

by modal groups, 

• Supporting grant applications, 

• Monitoring economic contributions of ongoing investments, and 

• Responding to economic questions from policymakers and stakeholders. 

Task 9: Economic Benefit Analysis – Phase 2 Action Items 

1. Prepare an EBA plan that is coordinated with the overall MM2045 schedule and time frame, 
recognizing the key decision points and lead times needed to support MM2045 decision making. 
This plan should include final determination of the performance measures to be used in EBA for 
each modal group, an assessment of pre- and post-processing tasks required to leverage 
existing tools, and coordination with affected task areas as identified in the Task 9 report. 

2. Develop integrated economic analysis procedures and supporting EBA-based information that 
allow policymakers to assess multimodal economic impacts of investment decisions; future 
economic benefit models should support both current and future modes and mobility options. 

3. Provide guidance and EBA-based output and information for modal groups to assess relative 
economic impacts of alternative program/project investments supporting baseline and 
alternative investment scenarios, and establish a process for economic assessment of 

alternatives that can contribute to evaluation and prioritization of MM2045 initiatives and 
investments within each modal administration as well as across modes and programs. 

4. Link EBA for MM2045 plan development to future plan implementation processes by identifying 

how information from the EBA can support communicating economic impacts to policymakers, 
stakeholders and oversight groups (e.g., State Transportation Commission, Michigan 
Infrastructure Council, Transportation Asset Management Plan coordination group, Michigan 
Economic Development Corporation) 
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Tasks 10/11: Freight and Rail Plan Enhancement 

and Integration 

Tasks 10 and 11 are closely aligned and were combined early in the Phase 1 process due to 

the interconnectedness of the tasks and cross references in the scope of each. Task 10 

related to Michigan Freight Plan integration into the MM2045 and Task 11 related to 

Michigan Rail Plan integration into MM2045. 

PURPOSE OF TASKS 

Tasks 10 and 11 evaluated existing freight and rail plans and national best practices to 

recommend enhancements and determine strategies for fully integrating the federally 

mandated Michigan Freight Plan and Michigan Rail Plan into MM2045. The first of its kind, 

this approach should achieve a more integrated and multimodal long-range transportation 

plan for Michigan. Additionally, recommendations were developed to integrate freight 

reliability measures and bottleneck analysis into MM2045. 

FINDINGS 

Resources available for analyzing the performance of the freight system include a patchwork 

of publicly and privately held databases, including some data that requires additional pre-

processing to reduce variation. There are also non-National Highway System portions of the 

road system that may not have readily available performance data, but are critical links for 

freight movement. Therefore, identifying bottlenecks for truck, rail, waterborne, and air 

cargo should be conducted through data-driven analysis and consultation with stakeholders.  

Integration of the Michigan Freight Plan and Michigan Rail Plan with MM2045 is a desirable 

course to pursue in Phase 2. Michigan, like other states, has one transportation system with 

multiple segments and functions. Therefore, it is advantageous for a statewide system to be 

approached with consistent guidance, coordinated policy, and coherent investment across 

its segments. Doing so should be cost effective and resource efficient for MDOT and for 

stakeholders alike. Even so, stand-alone rail and freight plans evolved because those 

segments have special needs and dynamics that traditional long-range transportation plans 

tended to underrepresent, so a unified plan must address freight and rail carefully to meet 

federal requirements. As a result of Phase 1, the project team has developed a proposed 

outline and approach that has been reviewed and received consensus from Federal Highway 

Administration, Federal Rail Administration, and Federal Transit Administration 

representatives. 

Findings of the Commission for Logistics and Supply Chain Collaboration (LSC) survey are 

included in the table below. The LSC was engaged in an exercise to prioritize freight 

performance factors that helped inform the plan’s vision for freight and rail. 
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Performance Factor Description 
Total w/o 

Outlier 
Rank w/o 

Outlier 
# of Firsts 

Asset Management-
Infrastructure Durability 

Provide critical 
infrastructure while 
adopting practices that 
will improve the 

longevity of the logistics 
and transportation assets 
at the lowest cost 

154 1 6 

Comprehensive Modal 
Inclusion 

Ensure competitive 
access to Michigan and 

global markets by 
ground (highway and 
rail), air and water 

118 2 3 

Economic Geography 

Serve the full industrial 
spectrum of the Michigan 

economy, reaching to all 
regions of the state and 
every market 

106 3 1 

Workforce Access 

Ensure the practical 
physical access of the 

Michigan labor force to 
training and jobs, and of 
Michigan employers to 
skilled personnel 

94 4 1 

Stakeholder Collaboration 

Marshal the resources 

and inventiveness of 
private and public 

organizations for the 
sustained development 
of the Michigan economy 

83 5 1 

Technology Deployment 

Capture for Michigan’s 
advantage the benefits 
of new transportation, 
logistics and information 
technology 

82 6   

Environmental 
Sustainability 

Improve the 
environment through 
adoption of new 
technologies and 
practices directed 

towards energy 

efficiency and reducing 
emissions 

81 7   

Resiliency 

Protect the continuity of 
service and the speed of 
its recovery from 

disruptions to Michigan’s 
multimodal freight 
system 

73 8   

Productivity Take actions to 
continually expand the 

61 9   
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supply chain throughput 

at the lowest cost 

Supply Chain Visibility 

Provide all parties, 
including supply chain 
partners, with capability 
to monitor supply chain 
activity on a real time 

basis 

48 10   

RECOMMENDATIONS 

Integrating the freight and rail plans is advantageous, because it allows the statewide 

system to be approached with consistent guidance, coordinated policy, and coherent 

investment across its segments, which should prove to be a cost-effective and efficient 

approach for MDOT. Recommendations for freight and rail plan integration include ensuring 

MM2045 speaks to fulfillment of federal requirements, existing conditions/needs, ongoing 

activities, future priorities, value of proposed investments, and market conditions. 
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Tasks 10/11: Freight and Rail Plan Enhancement and Integration – Phase 2 Action Items 

1. Enhance MDOT’s rail planning through implementation of best practices identified in Phase 1. 

– To meet the requirements of the FRA 2013 State Rail Plan Guidance, a number of elements 

should be added to the update that were not in the 2011 Michigan State Rail Plan. These 
elements are primarily items related to the existing rail system, rail service and investment 
program, and coordination and review. 

– Develop a plan that drives Michigan’s rail policy, as opposed to reflecting it. Use multimodal 
planning goals (e.g., economic development, state of good repair) as the organizing 
principles for fact-gathering, identifying issues and opportunities, and MM2045 project and 

policy recommendations. 

– Review specific commodity trends and markets in more detail. 

– Provide more detail in categorizing rail needs (e.g., track rehabilitation, industrial access, 
transload) 

– Structure the project prioritization process to consider public benefits, technical feasibility, 
stakeholder support/consistency with goals, and potential dedicated funding sources.  

2. Enhance MDOT’s freight planning by implementing best practices identified in Phase 1. 

– Create freight-specific goals and include freight performance metrics on MDOT’s report 
card, particularly related to highway reliability, safety, and other modes. 

– Add discussion of trends in energy, resiliency, demographics, global trade, and blockchain. 
Incorporate key Michigan supply chains and the supply chain concept of performance as 
end-to-end. 

– Ensure that MM2045’s consideration of technology includes multimodal and intermodal 
impacts, and is tied more specifically to freight strategies. Look for opportunities to 

leverage technologies such as connected/autonomous vehicles, artificial intelligence, 
robotics, and new warehouse designs to enhance the competitiveness of Michigan supply 
chains.  

– Identify heavy-loading truck corridors and include this issue in planning for Corridors of 

Highest Significance. 

– Consider using a competitive grant program with specified freight criteria as an alternative 
method of developing the investment plan. 

3. Develop Freight Performance Measures and Bottleneck Analysis. 

– Use data from National Performance Management Research Data Set, American 
Transportation Research Institute, Federal Railroad Administration crossing inventory, Lock 

Performance Monitoring System, and Automatic Identification System to conduct a data-
driven analysis of freight network performance across all modes. Supplement this with 
stakeholder interviews, especially for the rail and non-National Highway System roadway 
network, to help identify freight bottlenecks. 

– Include access to freight generators. 

Tasks 10/11: Freight and Rail Plan Enhancement and Integration – Phase 2 Action Items 
(continued) 

4. Conduct specialized freight and rail outreach.  

– Interview major supply chain managers, logistics service providers, facility operators, 
economic development agencies, neighboring states/provinces (WI, OH, IN, ON) 

– Provide workshops with metropolitan planning organizations, involving similar types of 

stakeholders from local regions, particularly for issues such as first/last miles, intermodal 
connections, mitigating freight impacts, supporting development and prioritizing bottlenecks 
in their areas. 

– Meet quarterly with the Commission for Logistics & Supply Chain Commission. 
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5. Integrate. 

– Use the integration plan developed through Phase 1 that maps out the interconnectivity 
among long-range plan chapters, freight and rail plan components and plan tasks. 

– Focus on preparing shared goals and objectives, performance measures, and policies that 
apply across modes, coordinated stakeholder outreach, a holistic safety approach and a 
consolidated investment plan. 

– Include modal profiles (e.g., freight rail and passenger rail) in an appendix to MM2045 to 
capture information that does not relate directly to one of MM2045’s topically based 

chapters. Such information could include items such as network configurations or asset 
inventories. 
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Task 12: Scenario Planning Tools and 

Implementation 

PURPOSE OF TASK 

The purpose of this task was to establish a framework to expand the use of scenario 

planning previously deployed by MDOT to create a more robust MM2045 plan. This task 

included a review of scenario planning used by peer states to determine best practices to 

use in MM2045, and expanded upon this review by developing alternative future scenarios 

to incorporate in MM2045. 

FINDINGS 

Most states use scenario planning to examine system performance impacts based on 

resource allocation. Scenario themes are identified and selected generally through a 

collaborative process with stakeholder and department of transportation subject matter 

experts. The focus area for each scenario is identified, which assists in determining how 

funds are allocated to different program areas. The program areas that are generally 

included in the scenario process include pavement, bridges, highway expansion, intelligent 

transportation systems, maintenance, and safety. Depending on funding, these program 

areas can also include non-highway programs such as transit and active transportation.  

Scenario planning tools used by MDOT and peer states indicate a variety of methods are 

used to advance project development, planning, programming, and project delivery. The 

following considerations and constraints are factors when selecting tools for scenario 

planning: 

• Funding and data availability 

• Operational structure 

• Organizational hierarchy 

• Subject matter expertise 

• Adequate implementation time (purchase, configuration, testing, and implementation) 

• Department policies related to IT utilization (data/IT owners, process managers, and end 

users) 

• Purchase of tools and data 

• Implications of introducing tools into a process – the components of which are currently 

addressed by persons or groups within the organization 
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The following five scenarios were identified coming out of the Scenario Planning Workshop 

and will be used to translate the qualitative trends into quantitative changes of the type 

required by analytical and predictive models, such as a travel demand model: 

 

The scenario planning workshop also identified a focused strategy for utilizing a specific 

series of tools in the scenario planning process. MetroQuest was identified as the preferred 
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tool for digital public engagement, allowing MDOT to reach a large and diverse cross-section 

of the population and to seamlessly collect input.  

MDOT’s Trade-Off Analysis Tool, Road Quality Forecasting System, and Bridge Condition 

Forecasting System were identified to assess system performance under different funding 

scenarios, allowing MDOT to leverage existing tools while expanding their functionality. To 

analyze the various modes and topics included in MM2045, MDOT will rely on tools that 

address key drivers of the process, including technology, economics, demographics, travel 

demand, and freight demand. 

RECOMMENDATIONS 

The specific goals of scenario planning in MM2045 are to assess the condition and 

performance of the state’s multimodal transportation network under baseline and 

alternative future scenarios; identify strategies to meet financial and nonfinancial needs for 

each scenario; and identify intermediate guideposts to align the choice of strategies after 

the MM2045 completion. Prerequisite tasks include the development of a 25-year revenue 

forecast, travel analysis zone update, and an initial assessment of travel demand.  

MDOT input will be critical to support scenario planning, specifically by addressing 

pavement/bridge conditions for each scenario, determining modal performance targets for 

each scenario, providing feedback on travel demand model results, determining annual 

funding for a variety of program categories, and approving modal analysis and scenario 

results. Analysis to support scenario planning will include establishing modal needs under 

baseline and alternative scenarios, which will be primarily quantitative for trunkline roads 

and bridges and primarily qualitative for local roads and nonautomotive modes. 
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Task 12: Scenario Planning Tools and Implementation – Phase 2 Action Items 

1. Use scenario planning to support the development of MM2045, with the following five 
alternative future scenarios that vary according to the pace of economic development and 
technological adoption: Baseline, Stagnation, Gig Economy, Tech Revolution, and Renaissance. 

2. Develop intermediate guideposts to identify similarities between the scenarios and the future as 
it becomes clearer. The guideposts will consist of a set of indicators such as statewide 
population, household income, urban and rural population shares, percentage of automobiles on 

the road that can operate autonomously or semi-autonomously, and mode splits. 

3. Focus funding assumptions on the minimum funding needs and on allocating resources among 
programmatic areas to meet the challenges presented by each scenario. For constrained 
scenarios, estimate future funding based on the historical average growth rate for state, 

federal, and other sources of funding. 

4. Assess investment splits to best meet the scenarios’ transportation demand profiles. 

5. Use at least two tools for scenario planning, such as MetroQuest for public engagement, MDOT’s 

in-house tools to assess system performance under the different scenarios (e.g., RQFS, BFCS, 
Trade-Off Analysis Tool), and other tools for such functions as forecasting needs, condition, 
demand, and economic analysis. 
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Task 13: Impacts of New Technologies 

PURPOSE OF TASK 

Inform MDOT on the impacts of new technology and connected/automated vehicle (CAV) 

development by evaluating new technology on traffic management, travel demand, 

maintenance, operations, transportation revenue, transportation infrastructure investment, 

project development, public transportation, and land use. In addition, evaluate how the 

MDOT travel demand model (TDM) can aid in projecting these impacts. Finally, provide an 

assessment of how peer states are incorporating new technologies within their long-range 

planning processes to determine best practices for inclusion in MM2045. 

FINDINGS 

New technology is beginning to be integrated into long-range planning processes throughout 

the country. However, considerations of new technology within these processes has largely 

lacked specific actions due to the uncertainty of timing and saturation of new technology, as 

well as the potential impacts, which will vary based on a wide range of factors. Michigan 

continues to lead in planning and facilitating new technology, from a policy-perspective 

(legislation in 2013 and 2016) and by forging partnerships with various stakeholders, 

operators, and academics to continually enhance its planning and policy for new technology. 

More information about the potential impacts and MDOT’s current initiatives is available in a 

recent video interview with department leadership.  

A future with full deployment of CAVs poses a challenge for demand modeling because 

CAVs, especially at level 5 automation, will constitute a new mode of travel that has not 

been previously included in travel demand models. This new CAV mode will affect traveler 

behavior, and therefore should be treated explicitly in travel demand models that attempt to 

represent the impact of CAVs. One of the central challenges to modeling CAV futures is the 

acknowledged uncertainty surrounding CAV operations, costs, and traveler response. With 

the introduction of CAVs, new conditions arise where there simply is no data. Finally, the 

stage and scale of CAV implementation poses challenges. Regions and communities will 

adopt the technology at different rates, which makes travel forecasting—typically a 30- to 

40-year time horizon—difficult, even when developing models at the time of the initial 

implementation. Focusing on fundamental traveler responses—which may persist from 

historical understanding or be retained even with early CAV users—could be a reasonable 

approach. 

Numerous states have begun the process of integrating CAVs into their long-range planning 

documents, but most are still focused on high-level objectives rather than specific changes 

or actions. Of the 10 states reviewed as part of this task, several had significant policy 

recommendations for incorporating new technologies into their long-range transportation 

vision. Due to the uncertainty of timing, model, and saturation of CAVs, states that are 

https://www.youtube.com/embed/FLi4Wd4yNs8?autoplay=1&modestbranding=1&color=white&rel=0
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attempting to create detailed process and operational changes are generally utilizing 

scenario planning and pilot projects to study potential outcomes and relevant planning 

needs. Both approaches have benefits and utility. Acknowledgement of the shifting 

transportation landscape in long-range planning documents provides a foundation from 

which to build and change practices as more information is available. 

 

  

RECOMMENDATIONS 

As Michigan prepares to integrate the lessons learned from statewide activities into its 

broader transportation goals, and incorporate CAV policies and plans (and possibly electro-

mobility policies) into more of its long-range planning, work being done in peer states could 
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complement existing MDOT initiatives. Some recommendations—such as establishing an 

advisory board, investing in partnerships and technology testing, focusing on value-oriented 

outcomes such as safety and efficiency, and adapting legislation and regulation to enable 

innovation—are already being utilized by the State of Michigan.  

Task 13: Impacts of New Technologies – Phase 2 Action Items 

1. Establish coordination systems with local governments to determine where land use policy is 
directly related to the impacts of new technology. 

2. Establish a catalog of which emerging technologies could require physical infrastructure 
elements. 

3. Establish a framework for reciprocal data sharing to inform more targeted investments. 

4. Evaluate new technology's likely impacts on transportation revenue, and consider how state and 

local governments might adapt to maintain sufficient funding streams. 

5. Evaluate the potential transformation of the transportation workforce as new technologies 
emerge. 
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Task 14: Environmental Planning 

PURPOSE OF TASK 

Evaluate environmental sections in previous MDOT state long-range transportation plan 

documents, review the 15 peer states for best practices, and consider recommendations on 

the use of GIS for corridor analysis and other methods/techniques to better facilitate a 

review of the MM2045 plan by regulatory and resource agencies. 

FINDINGS 

Environmental plans and initiatives have been part of each of MDOT’s past statewide long-

range transportation documents. They typically have included focused initiatives 

implemented within the context of the statewide transportation plan and in collaboration 

with federal, state and local agencies and interested stakeholders. These initiatives have 

included context-sensitive solutions, air quality strategies, integrated planning and 

environmental analysis, and agency outreach and environmental mitigation. 

For purposes of this analysis and to gauge MDOT’s approach in comparison with other 

states, the peer states were grouped into one of three categories—high, moderate, and low 

performance—based on reference to, and application of, environmental considerations. 

Three peer states were categorized at the highest level, five at the moderate level, and 

seven at the low performance level. The high-performance states provided qualitative and 

quantitative types of analysis in at least six major impact categories. Most of these states’ 

goals and strategies specifically integrated stormwater mitigation, health as an 

environmental concern, and environmental justice, or discussed future undertakings that 

considered all three topics. The high-performance states displayed an informed 

understanding of climate change and the National Environmental Policy Act (NEPA), 

demonstrating systematic state transportation plans that parallel the NEPA process. 

States performing at the highest level—California and Minnesota—indicate a shift in long-

term planning away from solely listing transportation projects and towards a strategy for 

sustainable growth by providing succinct, NEPA-oriented, and tangible goals that could be 

tracked by specific performance measures. Further, these state plans emphasize that 

methods or techniques are ineffective if there is no means to monitor and communicate 

progress towards goals. The high-performance states went beyond addressing typical major 

impact categories and integrated national performance requirements—such as climate 

change, stormwater mitigation, health, environmental justice, and GIS—into their goals, 

strategies, and even to some performance measures. Additionally, high-performance states 

aligned their plans and performance measures with current state- and federal-level 

legislation within the context of transportation and environmental systems. 
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RECOMMENDATIONS 

The recommendations for Environmental Planning in MM2045 are intended to advance the 

long-term planning of transportation projects towards a strategy more focused on succinct, 

NEPA-oriented and tangible goals that can be tracked by specific performance measures. 

The methods and tools which follow can provide a means to both monitor and communicate 

the MM2045 progress towards those goals. 

Methods include the identification of criteria to determine areas of Michigan best suited for 

conservation planning, the expansion of GIS analysis for potential environmental constraints 

by developing prototype environmental factors for Corridors of Highest Significance (COHS) 

routes, and the creation of a prototype to incorporate current stewardship programs within 

COHS. 

Environmental performance measures can be integrated into MM2045 by prioritizing such 

measures in the context of the larger statewide plan, applying select environmental 

performance measures to one (or more) COHS as a demonstration project, and then 

refining these measures based on public comment obtained through the MM2045 

engagement process. In this context, the following action items are recommended in Phase 

2 for Task 14 – Environmental Planning.  

Task 14: Environmental Planning – Phase 2 Action Items 

1. Expand and refine application of GIS analysis by developing prototype environmental planning 
factors for COHS. 

a. Use definitions of environmental planning factors in Task 14…Table 6.   

b. Prototype should include examples of recommendations for MDOT and MPO 
partners.   Number 2 below talks more about this…. 

c. Aim to utilize the planning processes to ultimately inform any future NEPA (heads 
up to environmental issues that may need more coordination). 

2. Apply the selected environmental factors to one or more COHS as a demonstration. Identify 
criteria and apply in case study(ies) to determine COHS areas best suited for the following: 

a. Corridor planning (with environmental component) 

b. Corridor conservation plans 

3. Tie into other tasks such as Task 6, regarding Quality of Life definition and public health linked 
to the “Access to transit or bike facility” performance measure. 
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Task 15: Safety Planning 

PURPOSE OF TASK 

To review national, state, and local safety planning initiatives, as well as benchmarking of 

top peer state safety plans, to determine best practices that can be incorporated into 

MM2045. Additionally, this task included a high-level assessment of the baseline scenario 

and four proposed alternative scenarios (developed as part of Task 12) to evaluate how 

future perspectives of safety culture, safety performance, safety integration and planning, 

and safety hardware investments could be affected by the different socioeconomic forecasts 

of each scenario. 

FINDINGS 

Not surprisingly, a vast number of safety initiatives exist in Michigan and are evident in 

performance measure data that indicate safety is a clear priority for all modes, users, and 

for MDOT as an agency. Nationally, annual safety performance goals include reducing the 

total number and rate of traffic fatalities and serious injuries on all public roads, which also 

includes reducing the number of fatalities and serious injuries for pedestrians and bicyclists. 

These goals reflect the need for states to meet safety targets as progress is reviewed by the 

Federal Highway Administration, which is accomplished with the help of an extensive 

warehouse of data and tools available for data-driven decisions, such as the Highway Safety 

Manual (HSM), Interactive Highway Safety Design Model (IHSDM), and Highway Safety 

Improvement Program (HSIP). Through a review of peer states, it was found that while 

each state follows different processes to measure performance, they all report on the same 

required measures. 

Based on the economic forecasts, every future scenario is predicted to see higher demand 

for non-auto modes (i.e., bicycles, scooters, pedestrians) with greatest demand expected in 

the Stagnation, Renaissance, and Tech Revolution scenarios. With wider use of 

connected/automated vehicles (CAV), fewer crashes related to driver behavior are expected, 

including alcohol- and drug-related collisions, older and younger drivers, distracted driving, 

and aggressive driving. This trend would imply lower investment in the types of safety 

programs that involve increased law enforcement and public service ad campaigns. More 

safety funds would presumably go to hardware and data operations, because MDOT would 

need to communicate with all the CAVs in the vehicle population. In scenarios with less CAV 

usage, the focus must continue to be on controlling driver behavior. It will be important to 

all scenarios to investigate CAV impacts to future travel as new technologies modify the way 

people travel and/or reduce the need to travel, availability of transportation, mode choice, 

and the relationship to safety. 
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RECOMMENDATIONS 

Expand upon strategies included in the previous SLRTP and include new ones with emphasis 

on continuing Michigan’s overarching approach to reaching the objectives through the 

Toward Zero Deaths Program (TZD) campaign. The preliminary recommendations for 

incorporating safety into MM2045 include the continuation of current initiatives, including 

the Strategic Highway Safety Plan (SHSP), TZD, Transportation Systems Management and 

Operations (TSMO), Local Safety Initiatives (LSI), and HSIP.  

Additionally, MDOT should continue monitoring emphasis areas in the SHSP as it will 

continue to exist as a stand-alone document, as required by FHWA. These areas of 

emphasis include high-risk behaviors (distracted driving, impaired driving, etc.), at-risk road 

users (motorcyclists, pedestrians and bicyclists, etc.), engineering infrastructure (lane 

departure, intersection safety, etc.), and system administration (traffic incident 

management, traffic records and information systems, etc.). 

Data, analysis, process, and design will also be critical elements of incorporating safety into 

MM2045, ensuring accurate and complete data, emphasis of key safety resources (i.e., 

HSM, AASHTO, etc.), and a data-driven analysis approach to create safety 

countermeasures. Continuous investment and scoping of safety within system-wide 

infrastructure improvements and maintenance, coupled with technology solutions, 

education, and training are also ways that MM2045 can further the prominence of safety 

within MDOT. 

Task 15: Safety Planning – Phase 2 Action Items 

1. Update long-range safety vision, goals, and objectives for Michigan. Include improved 
transportation safety for all users and all modes, with emphasis on moving toward zero deaths 
by reducing traffic-related deaths and serious injury. 

2. Evaluate safety performance measures for Michigan. Discuss safety forecasts and targets, 
Michigan’s strategies to achieve them, discuss implementation of the State of Michigan 
Strategic Highway Safety Plan, Performance Measure dashboard. 

3. Expand upon previous strategies and include new ones with emphasis on continuing Michigan’s 
overarching approach to reaching the objectives through the Toward Zero Death program. 
Emphasize systemwide improvements such as speed management, use of transit, ridesharing 
and autonomous vehicle integration, cable median barriers, eliminate wrong way crashes on 
freeways, etc.; focus on methods to reduce distracted driving, impaired driving, and increase 
pedestrian safety at crossings through traffic control, etc.; expand/enhance outreach efforts; 

foster a culture of transportation safety; local safety initiatives. 

4. Address improving collection, accessibility, and reliability of safety data. Increase data maturity, 
use of calibrated data for the HSM, support accurate and complete data collection and reporting 
for all modes of transportation, data-driven analysis and countermeasures. 

5. Continue efforts for Michigan as a national leader in research and development of transportation 
technology and infrastructure. Research, test and deploy connected/automated vehicles related 
to anticipated safety benefits of a connected/automated vehicle technology and monitor their 

effectiveness in improving safety and operations. 
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Task 16: Risk and Resiliency 

PURPOSE OF TASK 

To review national and state resources on risk and resiliency as they relate to long-range 

planning, conduct interviews with MDOT personnel to understand agency policy, and 

prepare materials to provide guidance to MDOT on meeting new federal requirements and 

protect the investments of the citizens of Michigan.  

FINDINGS 

In 2012, the Michigan Department of State Police (MSP) produced a comprehensive hazard 

analysis that identified many significant hazards as major threats for the state of Michigan 

(not specifically defined for transportation). These hazards have been categorized into three 

types: (1) natural hazards; (2) technological hazards; and (3) human-related hazards. Each 

category has between 4 and 14 hazards and can cause local to regional impacts. For 

example, there are 14 natural hazards including thunderstorms, severe winds, and 

earthquakes. 

The following hazards are considered regional and local/site-specific threats: 

• Regional Hazards • Local/Site-Specific Hazards 

− Extreme Heat 

− Extreme Cold 

− Dam Failures 

− Wildfires 

− Ice/Sleet Storms 

− Snowstorms 

− Flooding 

− Drought 

− Cyber Attacks 

− Public Health Emergencies 

− Terrorism 

− Severe Winds 

− Tornadoes 

− Dam Failures 

− Wildfires 

− Hazardous Materials (transportation) 

− Flooding 

− Shoreline Hazards 

− Dam Failures 

− Subsidence 

− Landslides 

− Freeze-thaw 

− Permafrost 

− Infrastructure failures 

− Transportation Accidents (major) 

− Cyber Attacks 

− Public Health Emergencies 

− Terrorism 

These hazards were reviewed, and those that could pose a direct threat to MDOT’s mission 

were selected for the risk analysis. Based upon discussions with MDOT and stakeholders, 

three additional hazards were included: landslides, freeze-thaw, and cyberattacks. The MSP 

hazard analysis geographically divided the state into four distinct regions for assessing 
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hazard impacts and understanding potential consequences: Upper Peninsula, Northern 

Lower Peninsula, Southern Lower Peninsula, and Metropolitan Detroit. 

All regions in Michigan are at risk to the majority of identified hazards. The Southern Lower 

Peninsula and Metropolitan Detroit, with almost 90 percent of the state’s population, have 

the greatest potential exposure across the hazard types. Most of the natural hazards are 

identified as threats that could occur across Michigan, except for wildfires that affect the 

Upper and Northern Lower Peninsula, ice and sleet storms in the Southern Lower Peninsula 

and Metropolitan Detroit, subsidence in the Upper Peninsula, and earthquakes in Southern 

Lower Peninsula. There are hazards that are more likely to be of primary concern to MDOT 

because they would have a direct impact on MDOT’s mission. Although it is understood that 

other hazards could create adverse consequences for MDOT, the direct impact would be on 

assets and/or operations outside of MDOT. 

The risk associated with each local/site-specific hazard was assessed by applying the 

following systematic steps: 

• Step 1. Estimate Likelihood of Local/Site-Specific Hazard Occurring  

• Step 2. Estimate Impact if Local/Site-Specific Hazard Does Occur 

• Step 3. Estimate Risk of Local/Site-Specific Hazard to Each Region in Michigan 

The risk assessment was applied to each region in Michigan to assess local/site-specific 

hazard risk. The risks that have the highest risk scores include severe winds, tornadoes, 

dam failures, wildfires, and hazardous materials (transportation). The risks with the lowest 

risk scores are ones with a very minimal chance of occurring in that region. This information 

helps to identify which risks should be considered in transportation planning.  

A risk matrix was prepared that provides greater detail regarding what aspect of MDOT 

might be at risk if the local/site-specific hazard occurred and was applied to each region in 

Michigan to assess hazard risk. The risks with the highest scores include extreme heat, 

extreme cold, dam failures, and wildfires. 

RECOMMENDATIONS 

Incorporate resiliency as a statewide policy goal that aids the project prioritization process, 

develop corridor plans that include resilience as a primary focus, undertake a self-

assessment to evaluate current status and next steps, examine design criteria to foster 

adaptive and flexible design, identify operational changes that safeguard technology and 

agency administration, promote organization changes and training that better position 

MDOT staff as resiliency experts, and link resiliency to the asset management process. 

Task 16: Risk and Resiliency – Phase 2 Action Items 

1. Define risk, risk management, and resilience. 

2. Develop a process for measuring risk and resilience of assets. 
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a. Develop mitigation/risk reduction management strategies. 

b. Work with asset management to determine how risk could be included in asset 
decision making. 

3. Discussion incorporation of risk management into MDOT’s Transportation Asset Management 
Plan (TAMP).  

4. Use existing data on impacts to generate a baseline assessment of system risk, and then 
investigate how changing weather patterns may exacerbate deteriorating conditions or long-

term physical risks to capture quantitatively how baseline and future risk changes to more 
inform effective long-term decision-making. By building such a roadmap, MDOT can prepare for 
and implement strategies across planning horizons. 

5. Identify a method for project prioritization that incorporates risk and resiliency. 

6. Identify how resiliency should be incorporated at the project level as MM2045 projects advance. 
At a broader level, this effort would create metrics that identify which projects are potentially at 
risk and provide an overarching methodology to assess whether resilience strategies are 

appropriate. This effort will, in part, link to the FHWA Adaptation Decision-Making Assessment 
Process, which is set up to incorporate risk into long-term investment design for retrofit efforts, 
recovery efforts, or new capital investments. 

7. Commitment to use these measures to drive project selection, inform design standards, and 
frame long-term planning efforts. 
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Appendix A: Proposed MM2045 Table of Contents 

Section 1: Purpose of the Plan 

• Letter from MDOT Director 

• Chapter 1 – What is Mobility Michigan 2045? 

Section 2: Looking to the Future 

• Chapter 2 – Socioeconomic and Technology Trends, Forecasts, and Scenarios 

• Chapter 3 – Revenue Forecast [might be combined with Chapter 2] 

Section 3: Shaping the Future 

• Chapter 4 – Vision, Goals, Objectives, and Performance Measures 

• Chapter 5 – Partnerships [discussion of info from Modal Decision-making Report] 

• Chapter 6 – Mobility and Accessibility 

• Chapter 7 – Community and Environment 

Section 4: System Performance 

• Chapter 8 – Multimodal Performance Measures 

Section 5: System Needs 

• Chapter 9 – System Preservation 

• Chapter 10 – System Expansion 

• Chapter 11 – Transportation Safety and Security 

• Chapter 12 – System Management & Operations 

• Chapter 13 – System Resiliency 

Recommended Strategies 

Technical Reports 

• Modal Profiles for Highways, Bike/Ped, Transit, Rail, Aviation and Maritime 

• System Needs and Revenue 

• Alternative Future Scenarios 

• Public and Stakeholder Outreach Process 
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Technical Memos (2 to 15 pages) 

• Goals, Objectives, and Performance Measures 

• Transportation Trends and Socioeconomic Forecasts 

• Financial Plan  

• New Technologies 

• Travel and Tourism 

• Risk and Resiliency 

• Environmental and Storm Water Mitigation 
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Appendix B: Initiatives Reviewed in Task 2 

INITIATIVE CATEGORY KEY SOURCE(S) OF INFORMATION 

Multimodal 

Multimodal Development and Delivery (M2D2) M2D2 Work Plan 

Trunkline Main Street Guidance Trunkline Main Streets Guidance 

State Rail Plan MDOT State Rail Plan 

State Freight Plan Michigan Freight Plan 

Aviation System Plan Michigan Aviation System Plan 

Statewide Nonmotorized Plans Regional Nonmotorized Plans 

Statewide Transit Plans Office of Passenger Transportation Home Page 

Project Delivery 

Office of Innovative Contracting Office of Innovative Contracting Home Page 

Funding Strategy 

21st Century Infrastructure Commission 21st Century Infrastructure Report 

Operational Initiatives 

Transportation Systems Management and Operations 
(TSMO) 

TSMO Strategic Plan  

Intelligent Transportation System (ITS) ITS Strategic Plan 

Emerging Trends 

Connected and Automated Vehicles CAV Strategic Plan 

New Mobility Future Cities: Navigating the New Era of Mobility 

Senior Mobility Safe Drivers Smart Options Home Page 

GIS/Open Data Michigan GIS Open Data Portal 

Related Partners, Plans and Initiatives 

Regional Prosperity Initiative (RPI) RPI Home Page 

Planet M Planet M Home Page 

Michigan Municipal League Interview with Dan Gilmartin (Executive Director) 

Michigan Townships Association Interview with Larry Merrill (Executive Director) 

Michigan Association of Counties Interview with Stephen Currie (Executive Director), 
and Chris Bolt (Director, Jackson Co. Road Dept.) 

Michigan Public Transportation Association Interview with Clark Harder (Executive Director) 

Michigan Association of Regions Overviews from each Planning Region (coordinated 
by Don Stypula, MAR Executive Director) 

County Road Association of Michigan CRAM Home Page 

Michigan Economic Development Corporation MEDC Home Page 

Michigan State Police (MSP) MSP Home Page 

Michigan Dept. of Environmental Quality (MDEQ) MDEQ Home Page 

https://mdot.pbid.com/MM2045/CTW/Forms/Task.aspx?InitialTabId=Ribbon%2EDocument&VisibilityContext=WSSTabPersistence#InplviewHash37975bde-b53f-43f8-882f-a69381d81f87=SortField%3DModified-SortDir%3DAsc-WebPartID%3D%7B37975BDE--B53F--43F8--882F--A69381D81F87%7Dhttps://www.michigan.gov/documents/mdot/M2D2_Michigan_DOT_Work_Plan_Final_012315_609171_7.pdf
https://www.michigan.gov/documents/mdot/TrunklineMainStGuidanceReport_541913_7.pdf
https://www.michigan.gov/mdot/0,4616,7-151-22444_70650---,00.html
https://www.michigan.gov/documents/mdot/MDOT_DRAFT_StateFreightPlan2017_599148_7.pdf
https://www.michigan.gov/documents/aero/MDOT_2017_MASP_Technical_Report-Appendices_588889_7.pdf
https://www.michigan.gov/mdot/0,4616,7-151-9621_11050---,00.html
https://www.michigan.gov/mdot/0,4616,7-151-9625_21607---,00.html
https://www.michigan.gov/mdot/0,4616,7-151-9625_21539_53226---,00.html
https://www.michigan.gov/documents/snyder/21st_Century_Infrastructure_Commission_Report_555079_7.pdf
https://www.michigan.gov/documents/mdot/MDOT_TSMO_Imp_Strat_Plan_Version1_2-2-18_612971_7.pdf
https://www.michigan.gov/mdot/0,4616,7-151-9615_44489---,00.html
https://www.michigan.gov/documents/mdot/MDOT_CAV_Strategic_Plan_FINAL_623811_7.pdf
https://planetm.michiganbusiness.org/globalassets/pdf/future-cities_final-report_30-october-2017.pdf
https://www.michigan.gov/agingdriver/
https://www.michigan.gov/cgi/0,4548,7-158-71454---,00.html
https://www.michigan.gov/dtmb/0,5552,7-358-82547_56345_66155---,00.html
https://planetm.michiganbusiness.org/globalassets/pdf/future-cities_final-report_30-october-2017.pdf
http://micountyroads.org/
https://www.michiganbusiness.org/
https://www.michigan.gov/msp/
https://www.michigan.gov/deq/
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Michigan Dept. of Natural Resources (MDNR) MDNR Home Page 

Michigan Dept. of Talent & Economic Development MTED) MTED Home Page 

Department of Technology, Management and Budget 
(DTMB) 

DTMB Home Page 

Core Documents 

MDOT Strategic Plan  MDOT Strategic Plan 

State Transportation Improvement Program State Transportation Improvement Program 

Five-Year Transportation Plan  Five-Year Transportation Program 

Regional Transportation Plans Overview of all MPO RTPs 

Transportation Asset Management Plan Michigan’s Initial Transportation Asset Management 
Plan 

Strategic Highway Safety Plan (Task 15) Strategic Highway Safety Plan 

 

  

https://www.michigan.gov/dnr/
https://www.michigan.gov/ted/
https://www.michigan.gov/dtmb/0,5552,7-358-82547_56345_66155---,00.html
https://www.michigan.gov/documents/mdot/MDOT_2017_StrategicPlan_553573_7.pdf
https://www.michigan.gov/documents/mdot/MDOT_STIP2017-2020_541294_7.pdf
https://www.michigan.gov/documents/mdot/MDOT_5_Year_Plan_2019-23_DRAFT_628310_7.pdf
https://www.michigan.gov/documents/mdot/Initial_Transportation_Asset_Management_Plan_622319_7.pdf
https://www.michigan.gov/documents/mdot/Initial_Transportation_Asset_Management_Plan_622319_7.pdf
https://www.michigan.gov/documents/msp/SHSP_2013_08_web_412992_7.pdf
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Appendix C: List of Potential Performance Measures 

for MM2045 

NPM:  National performance measure 

Stewardship 

System Preservation 

NPM: Percent of NHS Bridges by deck area in [Good]/[Poor] condition  

Percent of NHS bridges by count in [Good]/[Poor] condition 

Percent of trunkline bridges by count in Good or Fair condition 

Percent of local bridges by count in Good or Fair condition 

NPM: Percent of [Interstate]/[Non-Interstate] NHS pavement in [Good]/[Poor] condition - Pavement 
Condition Measure (PCM)  

Percent of trunkline pavement in Good or Fair condition - International Roughness Index (IRI) 

Percent of trunkline pavement with a Remaining Service Life (RSL) estimate value of three years or higher 

Percent of federal-aid road pavement condition in Good or Fair condition - Pavement Surface Evaluation 
and Rating System (PASER) 

Percent of trunkline railroad crossings in Good or Fair condition - Crossing Condition Index (CCI) 

Percent of on-site grade crossing reviews completed  

Percent of Tier 1 Airport primary pavement condition in Good or Fair condition - FAA Pavement Condition 
Index 

Percent of trunkline carpool parking lot pavements in Good or Fair condition - PASER 

Percent of MDOT pump stations in Good or Fair condition 

Culvert Measure (further refinement) 

NPM: Percent of [Small bus and van]/[Large bus] revenue vehicles exceeding Useful Life Benchmark (ULB) 

NPM: Percent of non-revenue service vehicles exceeding ULB  

NPM: Percent of [Administrative]/[Maintenance]/[Passenger] facilities with a condition rating below 3.0 on 
FTA TERM Scale 

Percent of rural transit and specialized transit fleet exceeding ULB 

NPM: Percentage of rail track segments with performance restrictions 

Percent DBE participation to total annual program 

Number/Percent of signalized intersections connected to MDOT control center (further refinement) 

Mobility and Accessibility 

Number of passengers using state-supported passenger rail services  

Percent population access to national intercity bus transportation 

Level of Service to local bus transit  

Percent non-motorized commuters  

Partnership 

Percent of construction projects completed on time 

Percent of construction projects completed on budget 

Percent of projects let in planned fiscal year [by dollar]/[by project] 

Community and Environment 

NPM: Total emissions reduction for applicable criterial pollutants and precursors  

Number of national ambient air quality criteria pollutants below National Ambient Air Quality Standards 
each year (further refinement) 

Number of Post-Construction Stormwater Management BMPs 

Safety and Security 

Safety 

Total fatalities and serious injuries by automation level engaged at time of crash 

Cost savings from safety investments 

NPM: Number of [Fatalities]/[Serious Injuries] (all public roads) 

NPM: Rate of [Fatalities]/[Serious Injuries] per 100 million Vehicle Miles Traveled (all public roads) 

NPM: Number of Non-Motorized (Pedestrian and Bicycle) Fatalities and Serious Injuries (All Public Roads) 

Number of fatalities and serious injuries involving a commercial vehicle 

Number of [Fatalities]/[Serious injuries] in work zones 
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NPM: Number of [Fatalities]/[Serious injuries]/[Safety events] involving transit modes of travel 

Number of crashes at grade rail crossings with warning devices 

System Resiliency 

Number of critical assets with low risk scores 

Recovery time to trunkline following a winter event (further refinement) 

System Improvement 

Mobility and Accessibility 

Percent MichiVan Access  

Percent access to Tier 1 Airports    

Access to transit or bicycle facility (further refinement) 

Statewide average job accessibility (further refinement) 

System Management and Operations 

Miles of Connected Highways 

Access to major freight generators, water ports, and intermodal transfer points (further refinement) 

Effective and Efficient Operations 

System Management and Operations 

Percent of freeway incidents cleared within target timeframe 

NPM: Number of freight bottlenecks (further refinement; test new NCHRP developed methodology) 

Percentage of Tier 1 and Tier 2 airports meeting year-round access development goals 

Mobility and Accessibility 

User delay cost (further refinement) 

NPM: Percent of person-miles traveled on the [Interstate]/[Non-Interstate] NHS System that are reliable 

Percent of freeway speed segments greater than 45 mph 

Percent of freeway miles categorized severe congestion during am/pm peak hours 

Number of freeway miles categorized severe congestion during am/pm peak hours 

Percent of reliable NHS segments in annual program that are reliable 

NPM: Index Truck Travel Time Reliability (TTTR)  

Vessel turnaround time at major ports (further refinement) 

Lock Delay (further refinement) 

Annual cost of congestion on the NHS (further refinement) 

Annual VMT per capita (further refinement) 

Community and Environment 

NPM: Annual hours of peak-hour excessive delay (PHED) per capita 

NPM: Percent of non-SOV Travel 

International bridge border crossing (further refinement) 

 


