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1.0 Introduction & Purpose 
 

The purpose of this technical memorandum is to document and review the process that led to the 
development of a comprehensive list of strategies and solutions (S&Ss) for Beyond 77.  Sections below include 
a review of the foundation that informed the development of S&Ss, the actual process of creating the list of 
S&Ss, the process designed to evaluate them based on factors identified as a part of Beyond 77 Tasks 3 & 4,  
and all phases of public engagement. 
 

1.1 Lifecycle of Transportation Planning 
 
Based on the Plan Review, Existing & Future Conditions Assessment, and current and anticipated financial 
conditions for jurisdictions throughout the region, it was determined that recommendations for Beyond 77 
would be developed to include more than just traditional infrastructure projects.  It was recommended that 
the effort explore new policies, programs, and even emerging technology systems not yet considered or 
implemented in the Charlotte metropolitan area.  These core components, along with infrastructure projects, 
are considered ‘key areas’ for the purposes of Beyond 77.  Five (5) key areas were defined to form the 
‘Lifecycle of Transportation Planning:’ 
 

• Policymaking – new systems of principles to guide decisions and achieve rational outcomes.  A policy is 

a statement of intent and is implemented as a procedure or protocol. 

• Programming – a plan or system under which action may be taken toward a goal – stems from and 

acts as the procedure or protocol through a policy. 

• Project Infrastructure/Implementation Methods 

o Project Infrastructure – specific project needs on the ground 

o Project Implementation Method – definitive step(s) or action(s) to complete a specific task and 

reach a specific solution (larger group of tasks and/or solutions could stem from a defined 

program) 

• Emerging Technologies – new forms of technology that can enhance mobility.  What has become 

apparent in the 21st century and will be a constant part of planning moving into the future, should be 

the consideration of technological applications that enable effective public use of different mobility 

systems/infrastructure. 

• Funding Concepts1 – the actual revenue source that will pay for the implementation of a policy, 

program, project, or technology (i.e., Motor Fuel Tax). Regardless of who is doing the plan 

development, it is critical that funding options (whether existing or proposed) be connected to a 

policy, program, project, or technology to further define it and support its implementation in a certain 

timeframe. 

 
1 This key area is a foundational element of the Lifecycle of Transportation Planning, but was not included in the 
evaluation process later during the study. A separate choices and tradeoffs analysis was conducted on funding 
alternatives. 
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1.2 Vision, Guiding Principles & Goals Statements 
 
The Lifecycle of Transportation Planning was used to inform the development of a Vision Statement, Guiding 
Principles, and Goal Statements that would then guide the process to define the recommendations for the 
Beyond 77 study.  The following statements were finalized through a series of workshops with the study’s 
Steering and Advisory Committees, as well as review of public feedback: 
 

Vision Statement 
 
The Beyond 77 Corridor Study will strengthen the multimodal network surrounding the interstate 
highway corridor by providing a strategic, innovative, equitable, and comprehensive toolbox of 
effective strategies, policies, and programs that will guide future mobility for our diverse communities. 

 

Guiding Principles 
 

• Provide a range of local and regional mobility choices that are safe and equitable. 

• Respect the natural and built environment. 

• Strengthen the economic prosperity and resiliency of the region. 

• Incorporate innovative improvements into the existing system. 

• Improve integration of the multimodal system with adopted land use policies. 

Goal Statements 
 

• Supply safe and equitable mobility options for people and businesses to efficiently access jobs, 

essential goods and services, and activity centers. 

• Provide transportation corridor improvement strategies that enhance safety for all users, 

respond to resiliency issues such as weather events or security emergencies, and adapt 

effectively to ongoing climate change. 

• Consider technology applications in all multimodal strategies to assist the public in making 

mobility decisions. 

• Maximize opportunities to enhance freight connectivity and access to distribution hubs to 

improve the movement of goods. 

• Integrate equitable and safe options for walking, bicycling, transit, motor vehicles, and other 

personal mobility modes throughout the region. 

• Ensure recommended transportation policies and programs are sensitive to features of the 

built and natural environments, improve the quality of life for residents, and promote healthy 

living. 
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2.0 Strategy & Solution Development 
 

2.1 Innovation & Technology Brainstorming:  Stakeholder Workshops 
 
A pair of innovation & technology brainstorming workshops were facilitated to further inform how a set of 
recommendations should be developed.  Members from a predefined stakeholder list were invited to 
participate.  The consultant team hosted a series of subject matter experts (SMEs) that represented both 
mode-specific areas of innovation as well as innovation relating to the study’s defined five key area 
components.  The SMEs presented examples of innovation from around the world related to mobility 
enhancement and mobility/land use integration.  After each SME presented context for a specific key area, 
small breakout groups were formed to allow for dialogue to reflect on the example(s) presented and highlight 
perceived issues and challenges within the Charlotte metropolitan area where solutions could be further 
explored.  A detailed summary of the feedback provided during these breakouts is included in Appendix 5.1.  A 
compilation of materials presented by SMEs regarding innovation examples is included in Appendix 5.2.   
 

2.2 Initial S&S List Development 
 
Based on the definition of the Lifecycle of Transportation Planning; the development of the Vision Statement, 
Guiding Principles, & Goals Statements; and the outcomes from the Innovation & Technology Brainstorming 
Workshops and first two phases of public engagement, the consultant team used a spatial analysis 
methodology to develop an initial list of nearly 250 individual S&Ss that could be used to improve mobility in 
the Charlotte metropolitan area.   
 
This analysis relied upon the Mixed-Use Indicator (MUI) Corridor Map, which visualizes the intensity of 
different land use combinations within small zones throughout the study area, helping to indicate locations 
where greater density could be supported and mobility investments could be maximized. In addition, a Travel 
Time Index layer, indicating current and future roadway congestion, and a predefined Focus Areas layer, 
emphasizing 12 specific locations along the corridor with both high intensity of land uses and high future 
congestion, were used to support the spatial analysis. Additional sources of spatial information included the 
existing mobility network as well as draft recommendations from early stages of the CONNECT Beyond 
(Charlotte Regional Transit Plan parallel planning effort).  The MUI Corridor Map and Travel Time Index layer 
were products captured in the Beyond 77 Existing & Future Conditions Assessment GIS Story Map and could be 
used by the entire project team for solution development (details on the methodology are found in Appendix 
5.7).  
 
The resulting initial S&S list – developed based on the Vision Statement, Guiding Principles, and Goal 
Statements as well as from the workshops, public engagement, and spatial analysis information – was 
organized by the four key areas (Policymaking, Programming, Project Infrastructure/Implementation Methods, 
& Emerging Technologies).   
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To help simplify and organize the list, several subcategories under each key area were created.  As a part of the 
process to categorize the individual S&Ss, the overall list of recommendations was also refined to reduce 
redundancies and combine similarities. The subcategories below each key area are defined below in Table 1. 
 
 
Table 1: Key Areas & Subcategories for S&S Development 

Key Area:  Policymaking 
Key Area:  

Programming 

Key Area:  
Projects/Implementation 

Methods 

Key Area:  Emerging 
Technologies 

Regional Partnerships 
Public-Public 
Partnerships 

Congestion Mitigation on 
Existing Facilities 

Connected/Autonomous 
Vehicle (C/AV) Solutions 

Financial/Incentive 
Mobility Policies 

Public-Private 
Partnerships 

Regional Roadway 
Improvements 

Signal Prioritization 
Systems 

Policies Enhancing Land-
Mobility Connection 

Mobility & Economic 
Development Studies 

Road-Railroad Crossing 
Solutions 

Freeway Specific Solutions 

Policies Supporting 
Performance 
Measurement and 
Management 

System Performance 
Measurement and 
Management 

Bus Services & Associated 
Amenities 

Information Dissemination 
Systems Solutions 

 

Special Planning Studies 
High-Capacity Transit 
Corridor (HCTC) Solutions 

Payment Systems 
Solutions 

Mode or Infrastructure 
Specific Planning 
Studies 

First-Mile/Last-Mile 
Solutions 

Data Management 
Systems/Smart City 
Concepts 

Toolkits & Campaigns Freight-Truck Solutions 
Advanced Safety & 
Mobility Solutions 

 

Interstate Cap (Land Bridge) 
Solutions 

Power Generation Systems 
Solutions 

General Connectivity 
Enhancements  
Urban Air Mobility Solutions 

 
 

2.3 Strategy & Solution Evaluation Process 
 
The following four sections describe the development of the evaluation process applied to the list of S&S 
recommendations.   
 

2.3.1 Decision Structure 
 
A decision structure was defined to inform a hierarchy for key factors supportive of the Vision, Guiding 
Principles and Goal Statements, as well subcomponents that provide context to those key factors.  Based on 
review of the information collected from Tasks 3 and 4, as well as the dialogues with stakeholders and 
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summaries from public feedback during the first half of the study, the following six key factors and associated 
subcomponents were defined: 
 

1) Safety – this key factor was defined to help planners and decision makers understand how a 
recommended S&S addresses the incorporation of safety features into new recommendations or 
improves the safety of existing infrastructure. 

 
Subcomponents to support Safety: 

• Crash Reduction – S&S would directly or indirectly reduce conflicts/crashes between or amongst 

modes of mobility. 

• Mode Interaction (Infrastructure) – S&S would provide capital-supportive investment for new or 

existing modal connection points that improve physical safety for the user(s). 

• American with Disabilities Act (ADA) Accessibility –S&S would provide ADA accommodations that 

directly or indirectly improve an ADA user’s health & safety. 

 

 

2) Mode Choice – this key factor was defined to help planners and decision makers understand how a 
recommended S&S provides multiple choices to users of the transportation network related to how 
they move from one place to another. 
 

Subcomponents to support Mode Choice: 

• Mode Options –S&S would have direct or indirect quality access to and/or utilization of each of the 

eight defined mode options for this study: 

o Bicycle 

o Single-Occupant-Vehicle (SOV) 

o Bus 

o High-Capacity Transit Corridor (HCTC)/Mass Transit 

o Pedestrian 

o Rideshare 

o Microtransit (i.e., e-scooters, bike-share, etc.) 

o Other (hyperloop, drone, etc.) 

• Mode Interaction (Operations)– first the number of modes assumed to be connected/impacted by an 

S&S are quantified.  Then the quality of the assumed direct or indirect connections(s) is defined. 

 

 

3) Land Use Alignment – this key factor was defined to help planners and decision makers understand 
how a recommended S&S allows for effective integration into existing built development and 
coordination during land development processes within jurisdictions throughout the study area.  

 
Subcomponents to Land Use Alignment: 
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• Policy/Smart Growth Appropriateness –S&S would have some form of alignment with one or more of 

the regional smart growth principles that benefit the mobility-land use relationship.  The four regional 

smart growth principles, as defined by Smart Growth America2, are: 

o Balanced, multimodal transportation system, providing an increase in transportation choices 
o Recognition that institutions, governments, businesses, and individuals require cooperation to 

support smart growth 
o Planning process and regulations to promote diversity and equality 
o Regional view of community, economy, and ecological sustainability 

• Economic Benefit –S&S would have some form of alignment with regional economic development 
principles that enhance accessibility to provide new economic development opportunities.  The 
regional economic development principles3, summarized from a review of multiple economic 
development agencies in the Charlotte metropolitan area, are: 

o Promotes and supports new, existing, and prospective businesses to foster opportunity 
throughout the community 

o Promotes inclusive collaboration to unite, strengthen and grow the region to thrive together 
o Advocates for a healthy environment made of diverse talent and equitable access to tangible 

opportunities 
o Establishes trust in relationships through clarity and transparency of overall economic 

development objectives 
 

 
4) Travel Efficiency/Performance – this key factor was defined to help planners and decision makers 

understand how a recommended S&S improves the travel time and any involved mode of 
transportation. 

 
Subcomponents to Travel Efficiency/Performance: 

• General Level of Service (LOS)/Travel Time Index (TTI) – S&S would provide some level of travel time 

improvements. The evaluation should consider the impacted facilities within the Beyond 77 study, the 

2050 CRTPO Metropolitan Transportation Plan (MTP), and the RFATS Long-Range Transportation Plan 

(LRTP) no-build scenarios.   

• Pedestrian LOS – S&S would provide some level of improvement for pedestrian travel time/access/use 

locally or regionally 

• Bicycle LOS –S&S would provide some level of improvement for bicycle travel time/access/use locally 

or regionally 

• Vehicle Hours Delay (VHD) –S&S would provide some level of vehicle hour delay reduction as 

measured along the impacted facilities between the Beyond 77 effort and the 2045 CRTPO 

Metropolitan Transportation Plan (MTP)4 or RFATS Long-Range Transportation Plan (LRTP) no-build 

scenarios.   

 
2 https://smartgrowthamerica.org/what-is-smart-growth/ 
3 https://charlotteregion.com/pages/what-we-do/ 
4 2045 MTP was adopted in 2018. 2050 MTP was in development during the Beyond 77 study process. 
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• Transit LOS –S&S would provide some level of improvement for transit travel time/access/use locally 

or regionally. 

• Freight 

o Freight LOS/TTI – S&S would provide some level of freight-truck travel time improvement as 

measured along the impacted facilities between the Beyond 77 effort and the 2045 CRTPO 

Metropolitan Transportation Plan (MTP) or RFATS Long-Range Transportation Plan (LRTP) no-

build scenarios. 

o Truck Facilities –S&S would incorporate enhancements to improve heavy truck mobility and 

distribution operations. 

 

 

5) Equity – this key factor was defined to help planners and decision makers quantify the potential for a 
recommended S&S to provide safe and efficient access to the transportation network for any user.. 

 
Subcomponents to Equity: 

• Socioeconomic –S&S would provide a certain level of improvement that connects citizens and 

opportunities (i.e., education, health, public services, etc.). 

• Affordability –S&S would directly or indirectly change the average cost of mobility per household. 

 

6) Regional Scalability – this key factor was defined to help planners and decision makers understand 
how a recommended S&S could be applied to multiple jurisdictions within in the Charlotte 
metropolitan area.  This is important to emphasize to allow for the development of solutions and 
strategies that can provide the greatest regional impact and improve overall mobility experiences for 
all users. 

 

2.3.2 Initial Weighting Scenarios 
 
With the six key factors defined, a series of weighting scenarios were developed to inform the overall 
evaluation process for the list of S&Ss.  Four different scenarios were initially defined to help provide a range 
of perspectives as to how S&Ss could be incorporated into a final implementation framework.  The initial four 
scenarios are shown below in Table 2. 
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Table 2:  Initial Weighting Scenarios  

 Scenario 1 – 
Alignment with Safety 
& Travel Performance 

Scenario 2 – 
Alignment with 

Multimodal & Land 
Use Coordination 

Scenario 3 – 
Alignment with 

2050 MTP 

Scenario 4 – 
Alignment with 

Beyond 77 Public 
Engagement 

Feedback (Phases 1 
& 2) 

Safety 30% 10% 17% 18% 

Mode Choice 10% 25% 20% 15% 

Land Use Alignment 10% 25% 12% 23% 

Travel Performance 40% 10% 33% 17% 

Equity 5% 15% 9% 16% 

Regional Scalability 5% 15% 9% 11% 

 
Scenario 1 was defined to allow for the decision model to more heavily emphasize the traditional 
transportation planning factors of safety and travel performance.  Scenario 2 was defined to allow for the 
decision model to more heavily emphasize overarching themes from the plan review and existing & future 
conditions analysis of this study.  Those overarching themes were improved mode choice and land use 
alignment, as well as increased equity and regional scalability.  Scenario 3 was defined as a benchmark to 
understand what CRTPO’s baseline for the 2050 MTP project prioritization process was defined to be.  Scenario 
4 was defined as a benchmark based on public feedback gathered during initial phases of public engagement.   

 

2.3.3 S&S Evaluation Rubric 
 
The rubric defined to allow for evaluation of all S&Ss was derived from comprehensive research and review of 
the corridor area, goals & policies of regional and local planning entities, as well as public feedback.  The rubric 
was designed to allow for comparisons between items not necessarily analogous to each other.  Each set of 
rubric statements rely on the subjective scale of ‘High,’ ‘Medium,’ and ‘Low’ with definitions to support each 
subcomponent.  The rubric statements provide an initial qualitative value for the evaluation of the six key 
factors and associated subcomponents.  Hence, each rubric set is considered a values-based evaluation 
application that relies on professional planning judgment to determine a strategy or solution’s overall impact 
to the corridor.  An example of this is represented by the key factor of ‘Safety’ and its subcomponent ‘Crash 
Reduction’: 
 

Safety 
a. Crash Reduction – The recommended S&S would directly or indirectly reduce conflicts/crashes 

between or amongst modes of mobility. 

• HIGH: The recommended strategy and/or solution is likely to provide a direct or indirect 
exceptional-level safety benefit either locally or throughout the area. 

• MEDIUM: The recommended strategy and/or solution is likely to provide a direct or indirect 
acceptable-level safety benefit either locally or throughout the area. 
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• LOW: The recommended strategy and/or solution is likely to provide little to no direct or 
indirect safety benefits either locally or throughout the area. 

 
Some of the six key factors and associated subcomponents for evaluation include measures where 
quantitative, rather than qualitative, values are defined based on data from existing tools such as the 
Metrolina Regional Model. An example of this is represented by the key factor of ‘Travel Performance’ and its 
subcomponent ‘General Level of Service (LOS)/Travel Time Index (TTI)’: 
 

Travel Performance 
a. General LOS – The recommended S&S would provide some level of travel performance 

improvements relative to impacted facilities between this scenario and the 2045 CRTPO 
MTP/RFATS LRTP no-build scenarios. 

• HIGH: The recommended strategy and/or solution indicates an estimated travel performance 
improvement greater than 50% relative to impacted facilities between this scenario and the 
2045 CRTPO MTP/RFATS LRTP no-build scenarios.  

• MEDIUM: The recommended strategy and/or solution indicates an estimated travel 
performance improvement between 25 % and 50 % relative to impacted facilities between this 
scenario and the 2045 CRTPO MTP/RFATS LRTP no-build scenarios.  

• LOW: The recommended strategy and/or solution indicates an estimated travel performance 
improvement of less than 25 % relative to impacted facilities between this scenario and the 
2045 CRTPO MTP/RFATS LRTP no-build scenarios.  

 
It should also be noted that all subcomponents for each of the six critical evaluation factors were weighted 
evenly against each other except for the subcomponent of Mode Options within the Mode Choice category.  It 
was determined by the study team to define the following weights for use in the decision model for this 
specific subcomponent, as shown in Table 3. 
 
Table 3: Alternative Weight Applications for Mode Choice 

Mode 
Options 

Bicycle SOV Bus HCTC/Mass Transit Pedestrian Rideshare Microtransit Other 

Weight 13.57% 5% 13.57% 13.57% 13.57% 13.57% 13.57% 13.57% 

 
The full values-based evaluation rubric can be found in Appendix 5.3.  Evaluation inputs for each individual S&S 
can be found in Appendix 5.4. 
 

2.3.4 Final Weighting Scenarios 
 
A critical component of the Phase 2 public engagement period that accompanied this task was to have the 
public inform preferences with respect to the six key factors.  The preferences indicated helped create a third 
weighting scenario that offered an additional perspective through the evaluation process.  The final weighting 
scenarios used to determine the ranking and prioritized lists of S&Ss can be seen below in Table 4: 
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Table 4: Final Weighting Scenarios  

 Scenario 1: Focus on 
Safety & Travel 

Performance 

Scenario 2: Focus on 
Multimodal Approach 

& Land Use Coordination 

Scenario 3: Phase 3 
Engagement Feedback 

Safety  30% 10% 16% 

Mode Choice  10% 25% 17% 

Land Use 10% 25% 17% 

Coordination 40% 10% 15% 

Travel Performance  5% 15% 17% 

Equity  5% 15% 18% 

 

2.4 Criterium Decision Plus Utilization – Decision Model 
 
The decision modeling application Criterium DecisionPlus by Info Harvest was used to evaluate the full S&S list 
after each strategy & solution was assigned scores using the previously defined weighting criteria for each of 
the evaluation scenarios. A relational framework is created to assist in defining the problem, which is 
illustrated conceptually in Figure 1, showing the decision structure hierarchy of key factors outlined in Section 
2.3.1. Values for each strategy & solution were assigned for each key factor using professional planning 
judgement and input into the model. Finally, aggregation of the model inputs provides results allowing a 
comparison of each strategy or solution to the full S&S list. 
 
Using weighting techniques, the decision model reflects the relative importance of each key factor and its 
associated subcomponents. The final weights in this model are documented in Section 2.3.4. Criterium 
DecisionPlus uses these weighting inputs so that each of the key factors against which the S&Ss are rated have 
a relative importance with respect to each other, so that the weights and scenarios can be adjusted as needed. 
 
At the very base of the model are the S&Ss which are evaluated through the decision hierarchy. Each S&S is 
scored for each subcomponent and key factor. Scores reflect the degree to which a solution or strategy 
performs against the criteria described in the rubric in Section 2.3.3 as well as the weighting schemes used in 
the three scenarios (Error! Reference source not found.4).  
 
In the end, the decision score for a solution or strategy is the sum of the scores of that solution or strategy for 
each of the subcomponents of the six key factors, weighted by how important each key factor is in that 
particular scenario. The higher the decision score of the solution or strategy, the closer that solution or 
strategy comes to meeting all the criteria in the decision model. 
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2.4.1 Decision Model Outputs 
 
The decision modeling approach used by the Beyond 77 project team accommodated different perspectives of 
what constitutes the ideal solution or strategy. This was achieved using three different scenarios, which used 
different weights for the six key factors (Error! Reference source not found.4) to emphasize benefits of 
different project objectives. 
There are multiple benefits to running three different scenarios. For example, decision makers can use the 
results to select the best S&Ss to implement if greatest importance is: 
 

• safety and travel performance (Scenario 1), 

• supporting multimodal and land use focused outcomes (Scenario 2),  

• or allocating resources in ways that best meet the average public viewpoint (Scenario 3).  
 

Figure 1: Decision Structure Hierarchy Labels 
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The strategies and solutions that best meet these emphasis areas are summarized in Appendix 5.5, Figures 
5.5a, 5.5b, and 5.5c. These figures show overall decision scores for each S&S based on the height of a bar (a 
value of 1.0 representing the ideal solution, or a solution that meets all criteria fully). The stacked colors in a 
bar represents the composition of the overall score, where each color indicates the level to which a strategy or 
solution benefits each specific key factor. 
 
Another benefit of the scenario approach to decision modeling is decision makers can use the array of scenario 
scores to identify S&Ss that are “actions of no regret,” that is, S&Ss that perform well regardless of the 
scenario. As illustrated in Appendix 5, Figure 5.5d, many top performing strategies and solutions perform well 
(are highly ranked) in all three scenarios. Moreover, even if a strategy or solution has a wide range of score 
performance depending on the scenario, decision-makers can take comfort in applying those strategies or 
solutions so long as the scenario that performs best, also aligns with decision makers’ intent. For example, 
strategy PR-29’s performance varies greatly depending on the scenario. The strategy is ranked 10th best in 
Scenario 1 (which focuses on safety and travel performance), yet it is 76th best in Scenario 2 (which focuses on 
multimodal approaches and land use).  If decision-makers are certain that they are interested in safety and 
travel performance strategies, PR-29 is an excellent candidate strategy. However, if decision makers either 
have an interest in other goals or are less certain about safety and travel performance being the primary goals 
of an investment strategy, perhaps a different solution closer to the axis of Figure 5.5d in Appendix 5.5 would 
be more appropriate. 
 
This scenario facilitated approach to decision modeling recognizes that the values that influence decision-
making evolve and change over time. Factoring in some variability between values, as was done through 
scenarios 1, 2, and 3, provides a reasonable benchmark for differing values, and allows decision-makers the 
opportunity to identify actions (i.e., Figure 5.5d in Appendix 5.5) that may best weather such changes in 
perspective over time. 

 

3.0 Transitioning to Implementation 
 

3.1 Framework Development Process – Primary Identifiers 
 
With the evaluation process completed, a framework to help further drive implementation was created.  
Categories were developed to provide additional context and details for implementation of each S&S. Two 
primary factors were deemed critical for consideration by policymakers, local planners, elected officials, and 
others for when determining which optimal implementation priority.  These factors are defined as perceived 
‘level of effort’ and assumed ‘timeframe’.  
 
Level of Effort 
 
This factor was divided into four sub-factors: 
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• Small – if an S&S is identified to present this perceived level of effort, it indicates that a small group of 

staff from one or more jurisdictions/agencies should be able to accomplish the implementation of that 

S&S. 

• Large – if an S&S is identified to present this perceived level of effort, it indicates that a large group of 

staff from one or more jurisdictions/agencies will be necessary to accomplish the successful 

implementation of that S&S. 

• MPO Assigns & Coordinates – for regionally-broad S&Ss, an MPO and its coordinating/governing 

boards may decide to assign the implementation of an S&S to be led by another jurisdiction or agency, 

but still provide staff to coordinate on the implementation. 

• MPO Leads – for regionally-broad S&Ss, an MPO and its coordinating/governing boards may decide to 

lead the implementation of an S&S and seek coordination from other agencies and impacted 

jurisdictions as needed throughout the implementation process. 

 
 
Timeframe 
 
This factor was divided into four specific timeframes: 

• Immediate (2022-2024) 

• Short-Term (2024-2027) 

• Medium-Term (2027-2035) 

• Long-Term (2035-2050+) 

When assigning timeframes to each S&S, the following primary assumptions were applied: 

• For Policymaking, Programming and Emerging Technologies S&S recommendations, it is assumed that 

the timeframe assigned to each is when participating jurisdictions/agencies would begin the 

implementation of each S&S. 

• For Projects/Implementation Methods S&S recommendations, it is assumed that the timeframe 

assigned to each is when participating jurisdictions/agencies would complete the implementation of 

each S&S. 

3.2 Framework Development Process – Secondary Identifiers 
 
To further expand and provide a suite of information to enhance the choices and tradeoffs associated with all 
S&Ss, the following items are being documented as a part of the final implementation framework: 

• Internal S&S-List Interdependencies – relationships that exist between S&Ss will be documented.  
Direct relationships will be defined and assumed by sequence (i.e., a Policymaking recommendation 
informs a Programming recommendation, which then informs a Project Infrastructure/Implementation 
Methods recommendation).  Indirect relationships will be defined and assumed where one S&S may 
impact the successful implementation of another S&S but are not mutually exclusive of each other.  

• Impact-Factors – umbrella-like impact-factors may serve as an awareness/educational opportunity for 
all audiences.  Each S&S will be assigned one or more of the defined sets of impact-factors.  This is to 
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allow staff, decision makers, or the public to understand all issues that may arise before, during and 
after implementation of each S&S.   

• External Interdependencies –  functions, groups or agencies that are related to the further 
implementation of any S&S.   

• Coordinating Agencies – identification of critical groups/agencies that should be involved with the 
implementation of each S&S. 

• Cost – it is assumed that costs can only be defined for S&Ss under the Projects/Implementation 
Methods (PI) Key Area (defining/estimating indirect costs associated with implementation of 
Policymaking, Programming or Emerging Technology S&S recommendations is not applicable at this 
stage in framework development).  It is also assumed that estimating costs for any PI S&S is premature 
at this stage of framework development.   

 
 

4.0 Conclusion 
 
This technical memorandum documents the process that led to the development of a comprehensive list of 
strategies and solutions (S&Ss) for the Beyond 77 study. The full S&S list, with each strategy & solution scored 
across three different scenarios emphasizing different sets of values and priorities, will present jurisdictions 
across the region with a wide array of options to improve mobility. The framework created to organize and 
further inform the S&S list for implementation helps provide additional context and dependencies for decision 
makers to consider. This comprehensive list and framework will support the final development of an 
implementation and action plan for the Beyond 77 initiative, as well as various interactive and informative 
tools to help educate, persuade, and notify decision makers, elected officials, and the public on how to 
improve regional mobility.  
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5.0 Appendices 
 
5.1 – Beyond 77 Innovation & Brainstorming Workshops Summary 
5.2 – Beyond 77 Innovation & Brainstorming Workshops Presentation 
5.3 – Evaluation Criteria Rubric 
5.4.1 – Project/Implementation Method Recommendations Evaluation 
5.4.2 – Programming Recommendations Evaluation 
5.4.3 – Policymaking Recommendations Evaluation 
5.4.4 – Emerging Technologies Recommendations Evaluation 
5.5 – Evaluation Outputs – Criteria Decision Plus Priorities 
5.6.1 – S&Ss Combined-Post Phase 3 Engagement 
5.6.2 – S&Ss Removed-Post Phase 3 Engagement 
5.7 – Beyond 77 Supplemental Methodology – Task 5 Guidance 
 
 
 



 

Innovation & Technology Workshops Summary 
 

The purpose of this memorandum is to summarize the discussions from the Innovation & 
Technology Workshops held on September 29 and October 6, 2020 for the Beyond 77 
Study.   

 
 

Summary of Workshop Discussion 
 
I. The keynote speaker, Mr. David Howard, NCDOT Deputy Chief Secretary, noted the critical role 
planning plays in the transportation industry, and the Beyond 77 is helping to pave the way for new 
planning in the Charlotte region.  He encouraged collaboration and visionary processes and 
acknowledged key stakeholders and elected officials present in each workshop. 
 
II. Mr. Adam Howell, the consultant team project manager, provided an overview of the workshop 
purpose, objectives, and an update on progress made with the Beyond 77 during its first year.  He 
further outlined the structure and topics for a series of virtual breakout sessions as a part of the 
overall workshop. 
 
III. Below are summaries, grouped by each breakout topic-item and associated discussions in the 
breakouts.  
NOTE: The discussion in each breakout was initially defined by each of the 5 areas of innovation, but 
stakeholders were welcome to highlight ideas that may have applicability to one or more areas of 
innovation. 

 
 

Policymaking 
• Regional coordination & formalized partnerships & political will crucial to provide authority 

for planning, smart growth. 
• Resiliency corridor for funding. 
• Major innovation and changes to policy needed with upcoming autonomous vehicles (AV) and 

other technology.  
• Need to address disconnects between planning staff and politicians and public about land use 

strategies. 
• Need to incentivize businesses to increase and innovate in mobility, not just government to 

drive change. 
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• Regional transit perspective needed for fares, which can help with last mile connection and 
boost transit use, needs funding and requires all stakeholders including utilities. 

• Consider land use over past few decades and how can we incorporate it into our system.  
• Transit integration and fare integration crucial to compete with car travel. 
• Increase public awareness of Bus Rapid Transit (BRT) benefits compared to Light Rail. 
• Interoperability between systems, toll transponders could be used for drive thru, park and 

rides, mobility account. 
• Shifting mobility goals and measures to transit/person capacity on corridors rather than car 

level of service (LOS). 
• Remove/restrict cul-de-sacs and allow for better transportation connectivity. 
• Focus on O-line opportunities along corridor. 

 
 
Programming 

• Need regional approach and consensus for consistent infrastructure, system technology and 
architecture, maintenance. 

• Programming needed to address equal balance of workers entering/leaving Mecklenburg 
County, partnerships between the Charlotte Area Transit System (CATS) and providers such 
as Iredell County Area Transit System (ICATS). 

• Use scalable design such as microhubs, complete streets, safety for all users paired with 
micromobility programming such as scooters. 

• Need to consider equitable fare access for alternate modes for all users. 
• Equitable access for all ages and abilities in bike/ped infrastructure. 
• Need regional approach for transit to address rural needs as they grow into larger towns. 
• Need to balance investment in land uses in key areas with actual investment in transit, and 

bike-pedestrian facilities and connectivity.   
• Make sure transportation investment is worthwhile considering land use. 
• Targeted concentration of solutions in specific areas like interchanges such as transit, 

technology, funding, and connectivity for bikes and pedestrians. 
• Future interchanges accessible only by transit and managed lanes, target Transit-Oriented 

Development (TOD), and density. 
• Need to have end goal as well as logical phases that make sense in the order they are 

implemented. 

 
 
Emerging Technologies 

• Need buy in from NCDOT and SCDOT to update bistate Intelligent Transportation Systems 
(ITS) plans, need plans in place so ready for efficient technology deployment. 

• Partnerships with utility companies such as Duke to implement Integrated Corridor 
Management (ICM), sustainable funding and maintenance strategies needed. 
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• Allow private market determine technology to implement through partnerships. 
• Importance of distribution and logistics connections to ports for regional economy, use 

technology to speed production and freight transportation. 
• Resiliency and evacuation routes for future planning can open new funding and programming 

opportunities. 
• Need pilot projects of technologies on the ground now, not waiting for full implementation. 
• Possibility for coordination with private providers such as Waze. 
• Need data plan and privacy plan for efficiency and public safety and trust. 
• Charlotte as test bed for new pavement technology, challenge with NCDOT controlled roads. 
• Use ICM to encourage different mode choice and reduce air pollution for ozone goals. 

 
 
Funding Concepts 

• Consider creating new MPO based on Census and regional consensus to allow more connected 
approach to funding and prioritizing. 

• Keep equity in mind for funding and prioritizing. 
• Using local tax allows more flexibility from federal and state procedural constraints and 

allows targeted investments. 
• Need for better and accurate cost estimates for local funding to work with public trust. 
• CATS should not be a city department, should be separated and have bonding capacity. 
• Strong regional authority with transparency and equal distribution of resources. 
• Need to rally around 1-3 concepts as a region and strongly push and advocate for them. 
• Long term strategies to change legislation for funding, can tie specific projects to them to 

increase public knowledge and support. 
• Usage fees seem to be most palatable to public and can encourage use of other modes. 
• Tolls should return funds back locally. 
• Goal should be to remove dependence on gas tax. 
• Need collaboration among everyone wanting funding so we are not competing for same 

bucket of sales tax. 
• Usage fees could be a major problem with state line (i.e. how to manage sharing of revenue for 

those who travel/commute to a state where they do not reside, and fees may be assessed); toll 
or HOV could be alternative. 

• Need to demonstrate value to all groups including rural communities, demonstrate economic 
impact. 

 
 
Project Implementation 

• Make park and ride lots incorporate more infrastructure such as housing, retail, solar 
charging. 

• Private partnerships to rapidly deploy Electric Vehicle (EV) charging along corridor. 
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• Bike garage and park and rides could encourage first last mile connections, create
destinations/amenities.

• Bike parking would make sense in uptown where there is already density and near major
transit access such as gateway station or light rail line connections.

• Bike trails as economic driver and trail heads defined for future development.
• Managed lanes could be best short-term solution, need bistate coordination.
• All stakeholders at table including schools, utilities, all municipalities so not competing for

funds.
• Options to disincentivize cars such as cordon pricing, no car days uptown, limited parking,

parking fees.
• Existing light rail stations with density and ridership should be pilot projects for bike parking,

other technology.
• Concept of allowing cars in commute from rural/suburbs, but then easy, safe, affordable

transition from cars to bike/ped/transit into central urban area.
• Bake in flexibility for future forms of transit beyond bike parking, current EV technology.
• Create scooter parking and more structure around this mobility option.
• Need to coordinate BRT stops along corridor with easy transit access to destinations – use

policy credits, bike advocacy.
• Consider changes in needs for vehicle storage with autonomous and electric vehicles.

For additional information, please visit our website at: www.Beyond77.com 

For questions and comments, you can reach out to Agustin Rodriguez at 
Agustin.Rodriguez@ci.charlotte.nc.us or Adam Howell at Adam.Howell@atkinsglobal.com 

http://www.beyond77.com/
mailto:Agustin.Rodriguez@ci.charlotte.nc.us
mailto:Adam.Howell@atkinsglobal.com


Beyond 77 Study
Innovation & Technology 
Brainstorming Workshop

Meeting will begin promptly at 1:00 PM

September 29, 2020



Beyond 77 Stakeholders

Please type your first and last name
(e.g. Agustin Rodriguez – CRTPO). 

Please mute your audio when you’re not speaking.
Use only one source of audio (computer OR phone). 

Do not put your phone on hold. 

Submit questions in the chat box when possible 

To request the floor:
Please state your first name, then pause for acknowledgment 

from the speaker/presenting before proceeding

Thank you!

VIRTUAL MEETING GUIDELINES



Welcome & Introductions

Agustin Rodriguez, PE
Transportation Planning Engineer

CRTPO



Keynote

David Howard 
Deputy Chief Secretary

NCDOT



Workshop Purpose & Objective

We want to hear from you about 
innovative ideas that can help
improve and enhance mobility for
all along the I-77 Corridor and 
Beyond

Feedback from today will be used
to develop NEW mobility-related 
strategies and solutions for CRTPO
and its regional partners



Workshop Purpose & Objective

• Non incremental changes 
are possible during non-
normal times

• Nothing is off the table

• How can we create 
actionable items to 
enhance mobility for all?



Background & Key Observations
Existing & Future Conditions Assessment

Existing & 
Future 

Conditions 
Assessment

1
Plan, Study 
& Project 
Review

2
Travel 

Demand 
Model 
Review

3

Preliminary 
Needs 
Review

+

Comprehensive Regional 
Public Engagement



Corridor Review



Corridor Review
Who Lives Here?

Data Source:  2018 ACS

Metro 
Region

2,599,
072Study Area

1,022,070

Age 0-19

272,255

Age 20-65

633,248

Age >65

116,567

Study Area 
Median Household Income

$76,606



Corridor Review - Who Lives Here?

Data Source:  2010 Census – University of Virginia, Racial Dot Map



Corridor Review
Understanding the past, looking to the future

Land Use/Comprehensive 
Plans & Economic 
Development Plans

Primary 
Plans

Modal Transportation 
Studies/Plans & 
Subarea Plans

Secondary 
Plans

Planned/Programmed 
Projects

Tertiary 
Plans

Potenti
al 

Strategi
es

Using a top-down approach, the 
plan evaluation framework for 
Beyond 77 assesses the full 
spectrum of relative plans* – from 
large comprehensive municipal 
plans to specific project plans.

*Relative plans meaning land use- and transportation-specific type plans from 
throughout the study area.



Corridor Review
Plan Review by the Numbers

1,000+
Goals/Objectives

/Policies

17
42 385

Projects just 
within Study 

Area

Primary Plans 
(Land Use/Comprehensive & 

Economic Development Plans)

Secondary Plans 
(Subarea & Modal Specific Plans)

Tertiary Plans 
(Planned & Programmed Projects)



Corridor Review
Common Planning Themes Identified

Roadway/Transit 
Infrastructure

Bike/Pedestrian 
Facilities

Land 
Use/Growth

Economic 
Development

Resource 
Preservation

Public 
Services/Quality 

of Life

Agricultural 
Preservation



Corridor Review
Strategies for Consideration with Future Regional Planning

Need for Regional Planning Themes & Goals

Housing & Mobility Relationship Articulation

Aligning with Regional Planning Themes

Integration of Bike/Pedestrian Needs with Land & Mobility Planning

Integration of Transit Needs with Land & Mobility Planning

Connecting Mobility Planning & Economic Development Goals

Increased Emphasis of Resource & Agricultural Preservation



Corridor Review:  Travel Demand Model  



Corridor Review:  Travel Demand Model



Corridor Review:  Travel Demand Model



What About COVID-19 Impacts on Current Network



Corridor Review:  Preliminary Needs
Mixed Use Index – Land Use & Transportation Connection



Corridor Review:  Preliminary Needs
Mixed Use Index – Land Use & Transportation Connection



Preliminary Needs 
Identified

• Transportation & Land Use 
Connection

• Identification of 12 
geographic areas of focus 
within the corridor

• General Strategies &
Solutions will be considered
corridor-wide 

• Specific Strategies & 
Solutions to be addressed in 
one or more focus areas



Goal-Breaking Engagement

• +15,000 Survey Responses

• +100,000 Qualitative Comments

• +400,000 Individual Data Points

In Parallel with Existing & Future Assessment Efforts…



Preliminary Needs Review:  Mixed Use Index & TTI



Well-Informed Public

Top Cause of Perceived 
Congestion

=

Poor Coordination between 
Transportation & Land 
Development Planning



Well-Traveled Public

• Citizens who responded to the 
Beyond 77 Phase I Survey
– Indicated travel on one or more 

of the major roads in the study 
area

– Almost all roads highlighted by 
the public are captured in the 
proposed congestion areas



Perceived Sentiment Associated with Distance Traveled



Perceived Sentiment Associated with 
Frequency of Travel on I-77



Preferred Mode of Choice with Perceived Comfort Level



Vision & Needs

Vision

Mobility Issues

• Safety/Road Conditions

• Mode Choice

• Innovation

• Network Connectivity

• Freight

• Congestion

• Land Use & Transportation

The Beyond 77 Corridor Study will strengthen the multimodal 
network surrounding the interstate by providing a strategic, 
innovative, equitable, and comprehensive toolbox of effective 
strategies, policies, and programs that will guide the diverse 
communities’ mobility future. 



Questions from the Chat Box

We will address a selection of questions/comments



Defining Innovation through 5 Key Areas

Policymaking

Programming

Emerging 
Technologies

Funding Concepts

Project Implementation 
Methods/Specific 
Infrastructure Needs



Breakout Group Process Overview & Logistics

3 Parts

Showcase & Explore

Breakout Dialogues

Regroup & Summarize



Mobility Innovation
through

Policymaking

Marie Lewis Adams, AICP
John D. Boudreau, RLA

Showcase & Explore



Multi-Agency Transit Fare Coordination

Area(s) of Innovation 

• Policymaking
– Also programming, 

emerging technologies

• Mobility Issues 
Covered
– Network connectivity

– Mode choice

– Innovation



Specific Challenges

Multiple-agency environment with a need to 
coordinate modes and facilitate inter-agency 
trips

• Coordination needed among seven transportation 
providers, as well as MPO and other government 
agencies

• Evaluated potential fare structures and media 

• Agreement needed on fare types, discount policies, 
fare equipment purchases, etc. 



Achieved Outcomes

Developed a closely-integrated 
interagency collaboration structure

• The Puget Sound Regional Council 
identified transit integration as a priority 
and spearheads a formalized agency 
collaboration process 

• Agencies do not need identical fare 
policies in order to integrate; however, 
agreements critical to success include:

– Cost-sharing/revenue distribution 

– Procurement

– Data sharing/technology integration



Smart Growth Principles

Area(s) of Innovation 

• Policymaking

– Also programming,

• Mobility Issues Covered

– Network connectivity

– Mode choice

– Land Use & Transportation 
Integration



Smart Growth Principles

• Smart Growth Principles
address both local and
regional planning issues.

• The Beyond 77 Initiative
and its partners can
consider enhancing 
aspects from these 
principles to support 
new policies around 
regional mobility 
planning

Balanced, Multimodal Transportation 
System, 

providing increase in transportation choices

Recognition that Institutions, 
Governments, Business and Individuals 
Require Cooperation to Support Smart 

Growth

Planning Process and Regulations to 
Promote Diversity and Equality

Regional view of community, economy 
and ecological sustainability



Balanced, Multi-modal Transportation System 
providing increased transportation choice

United States
• Atlanta, GA 
• Boston, MA 
• Columbus, OH
• Portland, OR
• San Francisco, CA

Worldwide

• Singapore
• Toronto, Canada
• London, UK



Balanced, Multi-modal Transportation System 
providing increased transportation choice



Balanced, Multi-modal Transportation System 
providing increased transportation choice



Recognition that institutions, government's, business and 
individuals require cooperation to support smart growth



Planning Processes and Regulations at Multiple Levels that Promote Diversity 
and Equity
San Francisco Metropolitan Transit Authority  

Source:  SFMTA

https://www.sfmta.com/sites/default/files/reports-and-documents/2018/03/2018_muni_service_equity_strategy_report_power_point_presentation_0.pdf


Planning Processes and Regulations at Multiple Levels that Promote Diversity 
and Equity
Baltimore Metropolitan Region

Source:  National Center for Smart Growth

Opportunity Mapping, like 
the example from the 
Baltimore Region led to 
increased provision of 
public housing and a 
regional housing voucher 
mobility program

https://www.enterprisecommunity.org/download?fid=10172&nid=7610


Regional View of Community, Economy and Ecological Sustainability



Regional View of Community, Economy and Ecological Sustainability

Source:  Data For Progress

https://filesforprogress.org/memos/gnd-for-transit.pdf


Mobility Innovation
through

Policymaking

Breakout Dialogues



Mobility Innovation
through

Policymaking

Regroup & Summarize



Mobility Innovation
through

Programming

Atefeh Abad
Marie Lewis Adams, AICP

Showcase & Explore



Las Vegas GoMed Project

Areas of Innovation: 

• Programming, Emerging Technology

– Electric Autonomous Vehicles (EAV) application 

– Smart interactive transit shelters 

– Pedestrian detection and count 

– Connected Vehicle infrastructure 

– Data hub and analytics 

Mobility Issues:

• Safety/Road Conditions

• Network Connectivity

• Innovation

• Congestion

• Mode Choice

Autonomous Shuttles & Smart Shelters (Mini Smart City)



Specific Challenge(s)

ADA 
Compliant 

Transit

Pedestrian 
Safety

Traveler 
Information

Congestion 
and 

Demand



Achieved Outcome(s)

Smart Cities
Multimodal 

Transit

Real-time 
Traveler 

Information
Access

Local 
Partnerships



First/Last Mile Transit Programs

Area(s) of Innovation 

• Programming
– Also emerging 

technologies, specific 
project implementation 
methods

• Mobility Issues Covered
– Network connectivity

– Mode choice

– Innovation



Specific Challenges

Need to bridge the first mile/last mile gap 
between high-capacity transit and riders’ origins 
and destinations

• Challenges include managing costs, unsupportive land 
uses, and keeping wait times short

• Options can include shuttles, flexible routes, bikeshare, 
rideshare, carshare, park-n-ride

• Close IT integration needed



Achieved Outcomes

Integrated technologies support a seamless 
process to start or finish a trip



Mobility Innovation
through

Programming

Breakout Dialogues



Mobility Innovation
through

Programming

Regroup & Summarize



10 Minute Break



Mobility Innovation
through

Emerging Technologies

Tyler Bray, PE
Courtney Weeter, PE & Atefeh Abad

Showcase & Explore



Smart Pavement

Area(s) of Innovation
• Emerging Technologies

– Also Specific Project Implementation 
Methods/Infrastructure Needs & Funding 
Concepts

• Mobility Issues 
• Safety/Road Conditions

• Innovation

• Congestion



Specific Challenge(s)

How to use infrastructure innovations to leverage 
data and connect smart technologies
• High crash location implications

• Congested intersection/traffic monitoring

• Real-time pavement conditions and traffic counts

• Connected/Autonomous Vehicle communications capabilities

• Electric vehicle wireless charging

• Leveraging new revenue streams



Achieved Outcome(s)

Brighton Boulevard – Denver, CO
• Four prefabricated pavement slabs 

installed

• Sensors in pavement detect:
– Vehicle weight

– Vehicle speed

– Pattern of travel

• Allows Colorado DOT 
opportunity to study how traffic moves in 
a real-time aspect through using 
embedded technology



Integrated Corridor Management (ICM)

Area(s) of Innovation 
• Emerging Technologies

– Indirectly – programming, specific project

Mobility Issues Covered
• Corridor Reliability

• Incident Management

• Freight Mobility
Source

https://truckingresearch.org/wp-content/uploads/2016/08/fhwahop15018.pdf


Specific Challenge(s)

Address Traffic 
Congestion with:

• Reliable, real-time 
data for road closures, 
work zones, and 
incidents

• Improved route 
planning for freight 
and passenger 
vehicles

Source

https://truckingresearch.org/wp-content/uploads/2016/08/fhwahop15018.pdf


Achieved Outcome(s)

• Improvements to Congestion and Safety 
with Incident & Special Event Management
– Predictive travel times

– Implementation of response plans

– Divert traffic to strategic roads with adaptive 
signal timings

– Shift in modal choice

• Coordination and Collaboration between 
multiple agencies



Mobility Innovation
through

Emerging Technologies

Breakout Dialogues



Mobility Innovation
through

Emerging Technologies

Regroup & Summarize



Mobility Innovation
through

Funding Concepts

Ben Stein, MBA

Showcase & Explore



Recognition of Current Analyses

https://www.ncdot.gov/about-us/how-we-operate/finance-budget/nc-first/Pages/default.aspx
https://ncchamber.com/wp-content/uploads/NC-Chamber-Foundation-Study_Modernizing-NCs-Infrastructure-Through-Diversified-and-Sustainable-Revenue-Streams.pdf
https://charlottenc.gov/Mayor/Charlotte_Moves_Task_Force/Pages/default.aspx
https://www.ncdot.gov/about-us/how-we-operate/finance-budget/nc-first/Documents/2020-09-25-presentation.pdf


NC Counties Capitalizing on State Legislation



Funding vs Finance

• Financing mechanisms are used to spread 
cost over time and generally to accelerate 
project construction
– TIFIA, Municipal Bonds, PPP/Concessions

• Funding is the underlying revenue source 
that will actually pay for the project’s 
construction
– Motor Fuel Tax, Motor Vehicle Fees



NC First Funding Topics

• Motor Fuel Taxes
• NC Highway Use Tax
• Motor Vehicle/Registration Fees
• Hybrid/Electric Vehicle Fees/Taxes
• Tolls/Fares
• Mileage Based User Fee (VMT or MBUF)
• Vehicle Subscription or Ride Sharing Services
• Vehicle or Statewide Property Tax
• Carbon Tax
• Sales Tax on Auto Parts and Services



Mileage Based User Fees

A mileage-based user fee (MBUF), also 
referred to as a Road User Charge (RUC) or a
Vehicle Miles Traveled (VMT) fee, is an 
alternative to the motor fuels tax. Under an 
MBUF system, the driver pays a fee based on 
the number of miles driven. 



Mileage Based User Fee

• Options to track miles traveled, include:
– Electronic collection of data, radio-frequency identification(RFID) 

readers, inspection station odometer reporting, gas pump conversion, 
or self-reporting.

• Fee Setting:  A fee may be uniformly applied, or set at 
different rates to reduce disparities, manage congestion, or 
differentiate road types.

• Pricing to Meet Policy Goals:  Pricing may also be used to 
control pollution, encourage the use of alternative 
transportation, and improve travel time reliability. 



Mileage Based User Fee



Mileage Based User Fee

• Rates (assuming a flat per mile fee):
– 1.8 cents per mile to replace 

the current Motor Fuel Tax

– 3 to 5 cents per mile to notably improve 
the NC transportation system

– Administrative costs are in addition and 
could add 10-20%



Mileage Based User Fee

• What about the state line?

– Privacy Issues – to allocate miles driven
to the correct state requires location
tracking of all miles traveled

– Alternative is to accept some level of 
inaccuracy



York County SC:
"Pennies for Progress" Program

• First of its kind in South Carolina

• Authority for the program is section 4-37-
30 SC Statues. Sales and use taxes or tolls as 
revenue for transportation facilities.

• Counties are empowered to impose a sales and 
use tax, up to one percent, to create new
revenues that support implementation of a 
specific project or a list of projects within a 
certain timeframe



York County SC:

"Pennies for Progress" Program Cont.

• York County has passed measures 
in 1997, 2003,2011, and 2017

• Projects funded by P4P include:
– Widening I-77
– Improvements to the Highway 161/U.S. 21 

Interchange 
– SC 5 Extension in Cherokee County
– Dave Lyle Boulevard to facilitate movement from I-

85 to I-77 through York County.



York County SC:
"Pennies for Progress" Program Cont.

Could a regional effort, coordinated among counties, exist to implement a 
similar solution based on project needs?



Mobility Innovation
through

Funding Concepts

Breakout Dialogues



Mobility Innovation
through

Funding Concepts

Regroup & Summarize



Mobility Innovation
through

Specific Project Implementation 
Methods/Infrastructure Needs

Atefeh Abad
Adam O’Brien

Showcase & Explore



Electric Vehicles (EV) Initiative Project

Areas of Innovation: 

• Specific Project Implementation 
Methods/Infrastructure Needs 

• Policymaking

– Innovative solutions for government 
incentivization 

Mobility Issues to resolve:

• Land Use & Transportation Integration

• Innovation

• Mode Choice

• Required changes in legislation in government
• Develop a EV strategic plan 
• Develop a comprehensive deployment manual



Specific Challenge(s)
Very high significance

• High purchase cost
• Limited range of EVs
• Lack of recharging infrastructure for example, no agreed standards, specifications and regulations for 

recharging infrastructure

High significance 

• Uncertainty about future resale values
• Limited supply of EVs
• Lack of public awareness and knowledge about EVs
• Limited performance and limited choice of vehicles regulations for recharging infrastructure
• Aversion to new technology
• Limited capacity of local electricity distribution networks to support large scale recharging of vehicles
• Carbon-intensity of electricity generation during peak periods
• Uncertainty about future energy costs

Moderate significance

• Limited environmental benefits associated with current EVs compared with most efficient new diesel 
models

• Lack of supporting networks
• Lack of engineering skills



Achieved Outcome(s)

Action Plan

Objectives and KPIs

Strategic Goals

Vision

Electric Vehicles Infrastructure 
Guidelines



Bike Parking Garage (Utrecht)

Area(s) of Innovation 

• Infrastructure Needs

Mobility Issues Covered:

• Innovation

• Mobility support

Source: Ben van de Ree, Jan 2020



Specific Challenge(s)

Needed enough bike parking to 
support demand

• High demand

• Keeping the station/access 
open during construction

• Primary mobility options to be 
addressed were access and 
demand

• Real time information about 
space availability



Achieved Outcome(s)

Responsive design is one 
of the keys to the 
facilities success

• Easy to use: Simply 
cycle into the garage

• Build in 2 stages to 
accommodate growth

• Easy access to adjunct 
uses: transit station, 
mall

Source: https://bicycledutch.wordpress.com/2019/08/20/finally-
fully-open-utrechts-huge-bicycle-parking-garage/



Mobility Innovation
through

Specific Project Implementation 
Methods/Infrastructure Needs

Breakout Dialogues



Mobility Innovation
through

Specific Project Implementation 
Methods/Infrastructure Needs

Regroup & Summarize



Conclusions & Next Steps

Recommendations

Funding 
Solutions 

& 
Strategies

Strategies & 
Solutions 

Prioritization

Strategies & 
Solutions 

Development

Evaluation 
Criteria 

Development

Innovation 
Brainstorming



 

 

Beyond 77 Criteria Recommended Weighting Scenarios 
 

In the table below, these weight-scenarios apply to the 6 second tier evaluation criteria found 
in the 6 ‘bubbles’ defined in the Beyond 77 Criteria Decision Structure file.  The project team, in 
consultation with CRTPO staff, have developed four different scenarios for consideration to be 
applied in an overall evaluation framework.   
 

 Scenario 1 – 
Alignment with 
Safety & Travel 
Performance 

Scenario 2 – 
Alignment with 
Multimodal & 
Land Use 
Coordination 

Scenario 3 – 
Alignment 
with 2050 
MTP  

Scenario 4 – 
Alignment with 
Beyond 77 Public 
Engagement 
Feedback (Phases 
1 & 2) 

1. Safety 30% 10% 16.7% 18% 

2. Mode Choice 10% 25% 20% 15% 

3. Land Use 
Alignment 

10% 25% 12% 23% 

4. Travel 
Performance 

40% 10% 33.3% 17% 

5. Equity 5% 15% 9% 16% 

6. Regional 
Scalability 

5% 15% 9% 11% 

 
 

Beyond 77 Evaluation Recommended Criteria & Rubric within Decision Model 
The Decision Model framework is created by developing evaluation criteria that align with the 6 
main topics that define the scenario categories in the table above and allow individual solutions 
and strategies to be scored.  These criteria are based off comprehensive research and review of 
the corridor area, goals & policies of regional and local planning entities, as well as public 
feedback.  Because the efforts of Beyond 77 involve recommending a ‘toolkit’ to the region for 
improving mobility along the Interstate 77 Corridor and beyond, this evaluation framework and 
associated rubric is designed to allow comparisons between items not necessarily analogous to 
each other.  Examples would be to enact a new policy, incorporate new technological functions 
within an existing or future transportation system, or implement a program to support action 
and reach certain goals of the region that indirectly improve a user’s mobility over time.  
Therefore, below is a comprehensive set of values-based evaluation criteria that rely on 
professional planning judgment to determine a strategy’s overall impact to the corridor (it is 
noted there are a couple data-driven criteria that do measure certain levels of service through 
already existing tools). 
These items will be inputs through Criterium Decision Plus Software Tool 

1. Safety 
a. Crashes – The recommended strategy and/or solution is likely to provide some level of 

benefit that will directly or indirectly help to reduce incidents/conflict/crashes between or 
amongst modes of mobility. 



 

 

HIGH = The recommended strategy and/or solution is likely to provide a direct or 
indirect exceptional-level safety benefit either locally or throughout the area. 
MEDIUM = The recommended strategy and/or solution is likely to provide a direct or 
indirect acceptable-level safety benefit either locally or throughout the area. 
LOW = The recommended strategy and/or solution is likely to provide little to no direct 
or indirect safety benefits either locally or throughout the area. 
 

b. Mode Interaction – Capital – The recommended strategy and/or solution is likely to provide 
some form of new or existing direct or indirect level of capital-supportive investment for 
modal connection points that enhance/improve physical safety for the user(s). 

HIGH = The recommended strategy and/or solution is likely to provide one or more 
capital-supportive investments that directly or indirectly provides exceptional-level 
modal connection points that enhance/improve physical safety for the user(s) through 
infrastructure enhancements. 
MEDIUM = The recommended strategy and/or solution is likely to provide one or more 
capital-supportive investments that directly or indirectly provides exceptional-level 
modal connection points that enhance/improve physical safety for the user(s) through 
infrastructure enhancements. 
LOW = The recommended strategy and/or solution is likely to provide one or more 
capital-supportive investments that directly or indirectly provides little to no modal 
connection points that enhance/improve physical safety for the user(s) through 
infrastructure enhancements. 
 

c. ADA Accessibility – The recommended strategy and/or solution is likely to provide ADA 
Accommodations that directly or indirectly enhance/improve ADA user’s health & safety. 

HIGH = The recommended strategy and/or solution is likely to provide one or more new 
ADA Accommodations that directly or indirectly enhance/improve, at an exceptional 
level, an ADA user’s health & safety. 
MEDIUM = The recommended strategy and/or solution improves existing ADA 
Accommodations that directly or indirectly enhance/improve, at an acceptable level, an 
ADA user’s health & safety. 
LOW = The recommended strategy and/or solution provides little to no additional or 
enhanced ADA Accommodations that directly or indirectly enhance/improve ADA user’s 
health & safety. 
 

 

2. Mode Choice 
a. Mode Options 

 
To aid in helping the region achieve a multimodal approach, the following sub-weighting scenario is 
initially recommended to be applied to the 8 Mode Choice criteria documented for this evaluation 
framework: 
 

Mode 
Choice 

Bike Car Bus HCTC/Mass 
Transit 

Ped Rideshare Microtransit Other 

Weight 13.57% 5% 13.57% 13.57% 13.57% 13.57% 13.57% 13.57% 

 



 

 

i. Bike – The recommended strategy and/or solution provides some direct or indirect 
level of quality bicycle access and/or usage throughout the area 

HIGH = The recommended strategy and/or solution is likely to provide for a 
perceived direct or indirect exceptional-level quality bicycle access and usage 
throughout the area. 
MEDIUM = The recommended strategy and/or solution is likely to provide a 
direct or indirect acceptable-level quality bicycle access and usage throughout 
the area. 
LOW = The recommended strategy and/or solution does not provide for any 
direct or indirect additional quality bicycle access and usage throughout the 
area. 

 
ii. Car/SOV - The recommended strategy and/or solution provides some direct or 

indirect level of quality car/SOV access and/or usage throughout the area that 
detracts from implementing a more balanced, multimodal system 

HIGH = The recommended strategy and/or solution is likely to provide a direct 
or indirect exceptional-level quality car/SOV access and usage throughout the 
area that detracts from implementing a more balanced, multimodal system. 
MEDIUM = The recommended strategy and/or solution is likely to provide a 
direct or indirect acceptable-level quality car/SOV access and usage throughout 
the area that detracts from implementing a more balanced, multimodal system. 
LOW = The recommended strategy and/or solution does NOT provide for any 
direct or indirect additional quality car/SOV access and usage throughout the 
area and does NOT detract from implementing a more balanced, multimodal 
system. 

 
iii. Bus - The recommended strategy and/or solution provides some level of direct or 

indirect quality bus access and/or usage throughout the area 
HIGH = The recommended strategy and/or solution is likely to provide a direct 
or indirect exceptional-level quality bus access and usage throughout the area. 
MEDIUM = The recommended strategy and/or solution is likely to provide a 
direct or indirect acceptable-level quality bus access and usage throughout the 
area. 
LOW = The recommended strategy and/or solution does not provide for any 
direct or indirect additional quality bus access and usage throughout the area. 

 
iv. High Capacity Transit Corridor/Mass Transit (i.e. Commuter/Light Rail, Bus Rapid 

Transit, Street Car, or other mass transit mode) - The recommended strategy and/or 
solution provides some level of direct or indirect quality High Capacity Transit 
Corridor/Mass Transit access and/or usage throughout the area 

HIGH = The recommended strategy and/or solution is likely to provide a direct 
or indirect exceptional-level quality High Capacity Transit Corridor/Mass Transit 
access and usage throughout the area. 
MEDIUM = The recommended strategy and/or solution is likely to provide a 
direct or indirect acceptable-level quality High Capacity Transit Corridor/Mass 
Transit access and usage throughout the area. 



 

 

LOW = The recommended strategy and/or solution does not provide for any 
additional direct or indirect quality High Capacity Transit Corridor/Mass Transit 
access and usage throughout the area. 

 
v. Ped - The recommended strategy and/or solution provides some level of direct or 

indirect quality pedestrian access and/or usage throughout the area 
HIGH = The recommended strategy and/or solution is likely to provide a direct 
or indirect exceptional-level quality pedestrian access and usage throughout the 
area. 
MEDIUM = The recommended strategy and/or solution is likely to provide a 
direct or indirect acceptable-level quality pedestrian access and usage 
throughout the area. 
LOW = The recommended strategy and/or solution does not provide for any 
additional direct or indirect quality pedestrian access and usage throughout the 
area. 
 

vi. Rideshare - The recommended strategy and/or solution provides some level of 
direct or indirect quality rideshare access and/or usage throughout the area 

HIGH = The recommended strategy and/or solution is likely to provide a direct 
or indirect exceptional-level quality rideshare access and usage throughout the 
area. 
MEDIUM = The recommended strategy and/or solution is likely to provide a 
direct or indirect acceptable-level quality rideshare access and usage 
throughout the area. 
LOW = The recommended strategy and/or solution does not provide for any 
additional direct or indirect quality rideshare access and usage throughout the 
area. 
 

vii. Microtransit (i.e. scooters, bikeshare, mini-shuttles) - The recommended strategy 
and/or solution provides some level of direct or indirect quality microtransit access 
and/or usage throughout the area 

HIGH = The recommended strategy and/or solution is likely to provide a direct 
or indirect exceptional-level quality microtransit access and usage throughout 
the area. 
MEDIUM = The recommended strategy and/or solution is likely to provide a 
direct or indirect acceptable-level quality microtransit access and usage 
throughout the area. 
LOW = The recommended strategy and/or solution does not provide for any 
additional direct or indirect quality microtransit access and usage throughout 
the area. 
 

viii. Other - The recommended strategy and/or solution provides some level of other 
direct or indirect quality mobility access and/or usage throughout the area (Other 
may relate to any mode not highlighted in items above, such as concept of flying 
cars, drones or other conceptualized modes predicted to be disruptors to the current 
transportation system). 



 

 

HIGH = The recommended strategy and/or solution is likely to provide a direct 
or indirect exceptional-level quality of other mobility access and usage 
throughout the area. 
MEDIUM = The recommended strategy and/or solution is likely to provide a 
direct or indirect acceptable-level quality of other mobility access and usage 
throughout the area. 
LOW = The recommended strategy and/or solution does not provide for any 
additional direct or indirect quality of other mobility access and usage 
throughout the area. 
 

b. Mode Interaction – Operations 
i. Number of Modes Connected/Impacted - The recommended strategy and/or 

solution physically impacts one or provides a direct or indirect connection between 
two or more modes throughout the area. 

1 – 10+ [FOR EACH STRATEGY AND/OR SOLUTION INDICATE FIXED VALUE THAT 
CORRELATES TO NUMBER OF KNOWN OF ASSUMED MODES THE 
RECOMMENDED STRATEGY AND/OR SOLUTION PROVIDES] 
 

ii. Quality of Connection(s) - The recommended strategy and/or solution provides 
some level of direct or indirect quality connection between its associated 
known/assumed modes. 

HIGH = The recommended strategy and/or solution is likely to provide an 
exceptional-level direct or indirect quality impact and/or connection between 
its associated known/assumed modes. 
MEDIUM = The recommended strategy and/or solution is likely to provide an 
acceptable-level direct or indirect quality impact and/or connection between its 
associated known/assumed modes. 
LOW = The recommended strategy and/or solution does not provide for any 
additional direct or indirect quality impact and/or connection between its 
associated known/assumed modes. 

 

3. Land Use Alignment 
a. Policy/Smart Growth Appropriateness – The recommended strategy and/or solution is likely 

to have some form of alignment with one or more of the regional smart growth principles 
(listed below) that benefits the mobility-land use relationship. 
 
-Balanced, Multimodal Transportation System, providing increase in transportation choices 
-Recognition that Institutions, Governments, Business and Individuals Require Cooperation to 
Support Smart Growth 
-Planning Process and Regulations to Promote Diversity and Equality 
-Regional view of community, economy and ecological sustainability 
 

HIGH = The recommended strategy and/or solution is likely to provide an exceptional-
level of alignment with one or more of the regional smart growth principles that 
benefits the mobility-land use relationship. 
MEDIUM = The recommended strategy and/or solution is likely to provide an 
acceptable-level of alignment with one or more of the regional smart growth principles 
that benefits the mobility-land use relationship. 



 

 

LOW = The recommended strategy and/or solution is likely to provide little to no 
alignment with one or more of the regional smart growth principles and would not 
benefit the mobility-land use relationship. 
 

b. Economic Benefit – The recommended strategy and/or solution is likely to have some form 
of alignment between the recommended strategy and/or solution and regional economic 
development principles (listed below) that benefits the mobility-land use-economy 
relationship. 

 
-Promotes and supports new, existing and prospective businesses to foster opportunity 
throughout the community 
-Promotes inclusive collaboration to unite, strengthen and grow the region to thrive together 
-Advocate for a healthy environment made of diverse talent and equitable access to tangible 
opportunities 
-Establishes trust in relationships through clarity and transparency of overall economic 
development objectives. 
 

HIGH = The recommended strategy and/or solution is likely to provide an exceptional-
level of alignment between the recommended strategy and/or solution and regional 
economic development goals that benefits the mobility-land use-economy relationship. 
MEDIUM = The recommended strategy and/or solution is likely to provide an 
acceptable-level of alignment between the recommended strategy and/or solution and 
regional economic development goals that benefits the mobility-land use-economy 
relationship. 
LOW = The recommended strategy and/or solution is likely to provide little to no level of 
alignment between the recommended strategy and/or solution and regional economic 
development goals that does not benefit the mobility-land use-economy relationship. 

 

4. Travel Performance 
a. General Level of Service (LOS)/Travel Time Index (TTI) – The recommended strategy and/or 

solution indicates or is likely to provide, some level of travel time improvement as measured 
by the travel time index relative to impacted facilities between this scenario and the 2045 
CRTPO MTP no-build scenario. 

HIGH = The recommended strategy and/or solution indicates an estimated travel time 
improvement greater than 50% as measured by the travel time index relative to 
impacted facilities between this scenario and the 2045 CRTPO MTP no-build scenario. 
(For items that are not model-able, the recommended strategy and/or solution is likely 
to provide an exceptional level of direct or indirect impact on assumed reduction in 
travel time index relative to modes and/or facilities it impacts) 
MEDIUM = The recommended strategy and/or solution indicates an estimated travel 
time improvement between 25% and 50% as measured by the travel time index relative 
to impacted facilities between this scenario and the 2045 CRTPO MTP no-build scenario. 
(For items that are not model-able, the recommended strategy and/or solution is likely 
to provide an acceptable level of direct or indirect impact on assumed reduction in travel 
time index relative to modes and/or facilities it impacts) 
LOW = The recommended strategy and/or solution indicates an estimated travel time 
improvement less than 25% as measured by the travel time index relative to impacted 
facilities between this scenario and the 2045 CRTPO MTP no-build scenario. (For items 



 

 

that are not model-able, the recommended strategy and/or solution indicates little to no 
level of direct or indirect impact on assumed reduction in travel time index relative to 
modes and/or facilities it impacts) 

 
b. Pedestrian LOS – The recommended strategy and/or solution is likely to provide some level 

of improvement for pedestrian travel time/access/use locally or regionally. 
 

HIGH = The recommended strategy and/or solution is likely to provide an exceptional 
level of direct or indirect improvement for pedestrian travel time/access/use locally or 
regionally. 
MEDIUM = The recommended strategy and/or solution is likely to provide an acceptable 
level of direct or indirect improvement for pedestrian travel time/access/use locally or 
regionally. 
LOW = The recommended strategy and/or solution is likely to provide little to no level of 
direct or indirect improvement for pedestrian travel time/access/use locally or 
regionally. 
 

c. Bike LOS - The recommended strategy and/or solution is likely to provide some level of 
improvement for bicycle travel time/access/use locally or regionally. 

HIGH = The recommended strategy and/or solution indicates is likely to provide an 
exceptional level of direct or indirect improvement for bicycle travel time/access/use 
locally or regionally. 
MEDIUM = The recommended strategy and/or solution is likely to provide an acceptable 
level of direct or indirect improvement for bicycle travel time/access/use locally or 
regionally. 
LOW = The recommended strategy and/or solution is likely to provide little to no level of 
direct or indirect improvement for bicycle travel time/access/use locally or regionally. 
 

d. Vehicle Hours Delay – The recommended strategy and/or solution indicates or, is likely to 
provide, some level of vehicle hour delay reduction as measured along the impacted 
facilities between this scenario and the 2045 CRTPO MTP no-build scenario. 

HIGH = The recommended strategy and/or solution indicates an estimated vehicle hour 
delay reduction greater than 50% as measured along the impacted facilities between 
this scenario and the 2045 CRTPO MTP no-build scenario. (For items that are not model-
able, the recommended strategy and/or solution is likely to provide an exceptional level 
of direct or indirect impact on assumed reduction in vehicle hours delay relative to 
modes and/or facilities it impacts) 
MEDIUM = The recommended strategy and/or solution indicates an estimated vehicle 
hour delay reduction between 25% and 50% as measured along the impacted facilities 
between this scenario and the 2045 CRTPO MTP no-build scenario. (For items that are 
not model-able, the recommended strategy and/or solution is likely to provide an 
acceptable level of direct or indirect impact on assumed reduction in vehicle hours delay 
relative to modes and/or facilities it impacts) 
LOW = The recommended strategy and/or solution indicates an estimated vehicle hour 
delay reduction less than 25% as measured along the impacted facilities between this 
scenario and the 2045 CRTPO MTP no-build scenario. (For items that are not model-able, 
the recommended strategy and/or solution is likely to provide little to no level of direct 



 

 

or indirect impact on assumed reduction in vehicle hours delay relative to modes and/or 
facilities it impacts) 
 

e. Transit LOS - The recommended strategy and/or solution is likely to provide a certain level 
of improvement for transit travel time/access/use locally or regionally. 

HIGH = The recommended strategy and/or solution is likely to provide an exceptional 
level of direct or indirect improvement for transit travel time/access/use locally or 
regionally. 
MEDIUM = The recommended strategy and/or solution is likely to provide an acceptable 
level of direct or indirect improvement for transit travel time/access/use locally or 
regionally. 
LOW = The recommended strategy and/or solution is likely to provide little to no level of 
direct or indirect improvement for transit travel time/access/use locally or regionally. 
 

f. Freight 
i. Freight LOS/TTI - The recommended strategy and/or solution indicates, or is likely to 

provide, some level of freight-truck travel time improvement as measured by the 
travel time index relative to impacted facilities between this scenario and the 2045 
CRTPO MTP no-build scenario. 

HIGH = The recommended strategy and/or solution indicates an estimated 
freight-truck travel time improvement greater than 50% as measured by the 
travel time index relative to impacted facilities between this scenario and the 
2045 CRTPO MTP no-build scenario. (For items that are not model-able, the 
recommended strategy and/or solution is likely to provide an exceptional level of 
direct or indirect impact on assumed reduction in freight travel time index 
relative to modes and/or facilities it impacts) 
MEDIUM = The recommended strategy and/or solution indicates an estimated 
freight-truck travel time improvement between 25% and 50% as measured by 
the travel time index relative to impacted facilities between this scenario and 
the 2045 CRTPO MTP no-build scenario. (For items that are not model-able, the 
recommended strategy and/or solution is likely to provide an acceptable level of 
direct or indirect impact on assumed reduction in freight travel time index 
relative to modes and/or facilities it impacts) 
LOW = The recommended strategy and/or solution indicates an estimated 
freight-truck travel time improvement less than 25% as measured by the travel 
time index relative to impacted facilities between this scenario and the 2045 
CRTPO MTP no-build scenario. (For items that are not model-able, the 
recommended strategy and/or solution is likely to provide little to no level of 
direct or indirect impact on assumed reduction in freight travel time index 
relative to modes and/or facilities it impacts) 
 

ii. Truck Facilities – The recommended strategy and/or solution plans and/or provides 
for improvements to existing or new freight-truck facilities 

YES or NO 
 
 
 
 



 

 

5. Equity 
a. Socioeconomic - The recommended strategy and/or solution is likely to provide a certain 

level of improvement that connects citizens to opportunities (i.e. education, health, public 
services, etc…). 

HIGH = The recommended strategy and/or solution is likely to provide an exceptional 
level of improvement that directly or indirectly connects citizens to opportunities (i.e. 
education, health, public services, etc…). 
MEDIUM = The recommended strategy and/or solution is likely to provide an acceptable 
level of improvement that directly or indirectly connects citizens to opportunities (i.e. 
education, health, public services, etc…). 
LOW = The recommended strategy and/or solution is likely to provide little to no level of 
improvement that directly or indirectly connects citizens to opportunities (i.e. 
education, health, public services, etc…). 
 

b. Affordability - The recommended strategy and/or solution is likely to directly or indirectly 
change the average cost of mobility per household. 

Improves = The recommended strategy and/or solution is likely to directly or indirectly 
reduce the average cost of mobility per household. 
Maintains = The recommended strategy and/or solution is likely to directly or indirectly 
maintain the average cost of mobility per household. 
Worsens = The recommended strategy and/or solution is likely to directly or indirectly 
increase the average cost of mobility per household. 

 

6. Regional Scalability – The recommended strategy and/or solution impacts a certain 
magnitude of geography, and therefore corresponding group or citizens/residents living within 
that geography 

1 – The recommended strategy and/or solution impacts one jurisdiction. 
2 – the recommended strategy and/or solution impacts two jurisdictions (does not 
necessarily need to be neighboring jurisdictions). 
3+ – The recommended strategy and/or solution impacts three or more jurisdictions (does 
not necessarily need to be neighboring jurisdictions). 

 
 
 



Bike Car/SOV Bus
HCTC/Mass 

Transit
Ped Rideshare Microtransit Other

# of Modes 

Connected

Quality of 

Connection (s)

LOS/Travel 

Time

Truck 

Facilities

PI-1 Region-wide Managed Lanes Network

Taking cues from the Fast Lanes Study and other State and Regional efforts, State and Regional agencies 

should coordinate to prioritize and implement a fully connected managed lanes network that would 

access all parts of the Charlotte metro region.  This would require coordination across two states as well.

Medium Medium Low Low High Medium Low Low Medium Low Low 2 Low Medium Low High Low Low High Medium High No Medium Worsens 3 or more

PI-2 Shoulder Running on Key Freeway-Based Facilities

Shoulder running should be allowed on key corridors to reduce congestion when and where feasible.  

State and regional agencies should plan for and prioritize congested corridors with constrained right of 

way.  Implementing shoulder running opportunities as general purpose lanes (either during peak periods 

or all day) will ease congestion, but also be efficient with tax dollars as no additional right of way would 

need to be required and/or new major facilities constructed. Precedent has been set in other 

states/metros to take advantage of the existing shoulder right of way, and the state of NC has authorized 

a bus on shoulder system (BOSS) in the Triangle Area along I-40 for buses only. Coordinating agencies for 

this solution should consider policy implications already in place that may prevent or impact air quality 

conformance issues as well as additional potential outcomes of increasing car usage and removing free 

shoulder space. 

Medium Medium Low Low High Low Low Low Low Low Low 2 Low Medium Low Medium Low Low Medium Low Low No Medium Maintains 3 or more

PI-3 Improved Outer Suburb Connections

State, regional and local agencies/jurisdictions should coordinate to plan for and implement key 

facility/infrastructure improvements to existing roadways.  These improvements would enhance 

connectivity and ease localized congestion between key suburbs and main activity centers outside the 

urban core or the Charlotte metro area.  Facilities that could benefit from such improvements would be 

US 601, US 321, NC 73, NC 75 and SC 161. This list of facilities is not exhaustive - other considerations for 

outer suburb connectivity include US 74 and Catawba Crossings (new facility coordination with existing 

infrastructure).

Medium Low Low Low High Low Low Low Low Low Low 2 Low Low Low High Low Medium High Low High No Low Worsens 3 or more

PI-4 Western Bypass Implementation

State (both NC and SC), regional and local agencies should coordinate to implement from planning 

exercise (also recommended as a part of Beyond 77 to be a precursor to construction) a western bypass 

facility around the Charlotte metro region.  Primary consideration would be to upgrade US 321 south of I-

85 into South Carolina as a freeway/tollway facility (similar to its function north of I-85) and connecting 

to I-77 south of Rock Hill, SC. Other facility options exist such as SC 5/901 or SC 324 south of the York, SC.  

For NC segment - recommended to refer to the Strategic Transportation Corridors initiative with NCDOT 

(referencing US 321) to concur or enhance those outcomes and further connecting into South Carolina.

Medium Low Low Low High Low Low Low Low Low Low 1 Low Medium Medium High Low Low High Low High No Medium Maintains 3 or more

PI-5 Railroad Grade Separations

Construct grade separate rail crossings that are blocking traffic on key adjacent roadways during peak 

travel times (rail frequency may increase in the future),  The recommended key locations were 

determined through the land use analysis as a part of the plan review methodology at the start of Beyond 

77.  

High High Medium Low High Medium Medium Low Low Low Low 1 Low Low High Low Medium Medium Low Medium Low No Medium Improves 1

PI-6 Train Crossing Road DMS

Installation of 'Train Crossing Road' signs along key corridors to alert drivers to avoid certain roadways as 

long trains pass through (i.e. sign at N. Davidson & 12th St)
High High Low Low High Low Low Low Low Low Low 1 High Low Medium Low Low Low Low Low Low No Low Improves 1

PI-7 I-77 Bus on Shoulder

State and regional agencies should coordinate with transit operators to implement bus on shoulder 

solution along interstate 77.  (State policy is already in place https://www.ncdot.gov/divisions/public-

transit/Pages/bus-on-shoulder-system.aspx). Coordinating agencies for this solution should consider 

policy implications already in place that may prevent or impact air quality conformance issues as well as 

additional potential outcomes of increasing vehicle usage and removing free shoulder space. 

Medium Medium Low Low Low High Low Low Low Low Low 1 Low High Medium Low Low Low Low High Low No High Improves 3 or more

PI-8 Express Bus Service - North Region

Regional and local agencies should coordinate with transit operators to implement express bus services 

to cities and towns north of the Charlotte metro region (i.e. Mooresville, Troutman and Statesville)
Medium Medium Medium Low Low High Low Low Low Low Low 1 Low Medium Medium Low Low Low Low High Low No High Improves 3 or more

PI-9 Dedicated Bus Lanes

State and regional agencies should coordinate with transit operators to implement dedicated, reversible 

travel lanes in peak periods in the 'Metro' area as defined by the Beyoond 77 study.  Key corridors should 

be explored for implementation.  These lanes would allow for more reliability for commuters which will 

help to increase utilization.

High Medium Low Low Low High Low Low Low Low Low 1 Low Medium Medium Medium Low Medium Medium High Low No High Improves 3 or more

PI-10 High Capacity Transit Corridors

Based on initial outputs from the CONNECT Beyond/CLT Regional Transit Plan (not including Commuter 

Rail), regional and local agencies should coordinate to implement critical high capacity transit services 

along defined High Capacity Transit Corridors.

High Medium High Medium Low High High Medium Low Medium Low 5 Medium High High Low Medium Medium Low High Low No High Improves 3 or more

PI-11 Commuter Rail Corridors

Based on initial outputs from the CONNECT Beyond/CLT Regional Transit Plan, state, regional and local 

agencies should coordinate with railroad right of way owners to implement commuter rail transit services 

along defined key Commuter Rail Corridors.

High Low High Medium Low Medium Medium Low Medium Medium Low 5 Medium High High Low Medium Medium Low High Low No High Improves 3 or more

PI-12 Mobility Corridors

Based on initial outputs from the CONNECT Beyond/CLT Regional Transit Plan, regional and local agencies 

should coordinate to implement critical first-mile/last-mile and key local bus services along defined 

Mobility Corridors.

High Medium High High Low High Medium High Low Medium Low 5 Medium High High Low Medium Medium Low High Low No High Improves 3 or more

PI-13

Secure Bike Parking in Key Locations

Secure bike parking solutions should be provided at Transit Stations and/or Mobility Hubs throughout the 

region.  Should be mixture of short/long-term parking needs, that are lit, covered, in public view and 

secure to prevent theft.  The recommended key locations were determined through the land use analysis 

as a part of the plan review methodology at the start of Beyond 77.  

Low High Low High Low Medium Medium Low Low Low Low 4 High High Low Low Low High Low Medium Low No High Improves 3 or more

PI-14

Effective Micromobility Coordination

Coordination should occur to incorporate effective infrastructure for micromobility modes (i.e. 

scooters, bikeshare, etc…) that enhances the user's connection and access to transit services at transit 

stations or other mobility services throughout mobility hubs. The recommended key locations were 

determined through the land use analysis as a part of the plan review methodology at the start of 

Beyond 77.  

Medium High Medium Medium Low High High Low Low High Low 3 Medium High Medium Low Low Medium Low Low Low No Medium Improves 1

PI-15

Effective Carshare Coordination

Coordination should occur to incorporate effective infrastructure for carsharing (i.e. reserved parking 

spaces) that enhances the user's connection and access to transit services at transit stations or other 

mobility services throughout mobility hubs. The recommended key locations were determined through 

the land use analysis as a part of the plan review methodology at the start of Beyond 77.  

Medium Low Low Low Medium Low Medium Low Low High Low 3 Low Medium Low High Low Low Medium Low Low No Medium Maintains 3 or more

PI-16

Effective Rideshare Coordination

Coordination should occur to incorporate effective infrastructure for ridesharing (i.e. Uber/Lyft or 

independent users) that enhances the user's connection and access to transit services at transit stations 

or other mobility services throughout mobility hubs. The recommended key locations were determined 

through the land use analysis as a part of the plan review methodology at the start of Beyond 77.  

Medium Low Low Low Medium Low Medium Low High Low Low 3 Low Medium Low High Low Low Medium Low Low No Medium Maintains 4 or more

PI-17

On-Demand Shuttle Services to Key Locations

Coordination should occur to implement on-demand shuttles between key transit stations/mobility 

hubs and high impact destinations not directly served by transit services. The recommended key 

locations were determined through the land use analysis as a part of the plan review methodology at 

the start of Beyond 77.  

Low High Medium Medium Low High High Low Medium High Low 3 Medium High Medium Low Medium Medium Low Medium Low No High Improves 1

PI-18

Pilot of Campus Driverless Shuttles 

Coordination should occur to implement a driverless shuttle in/around key institutional campuses (i.e. 

UNCC, CLT Airport, University Research Park,  Hospitals, Lowe's Campus, etc…). The recommended key 

locations were determined through the land use analysis as a part of the plan review methodology at 

the start of Beyond 77.  

Low High Medium Low Low High High Low Low High Low 3 Medium High Medium Low Medium Low Low Medium Low No Medium Improves 1

PI-19

Complete Streets & Mobility Hubs

Regional and local agencies should designate key corridors that connect to transit stations and between 

mobility hubs to implement complete streets infrastructure components.  Many of these key corridors 

are highlighted as a part of subcomponents to HCTC-Mobility Corridor solutions.  Priority programming 

for identified corridors (and others) should be considered and implemented over time. The 

recommended key locations were determined through the land use analysis as a part of the plan review 

methodology at the start of Beyond 77.  

High High Medium High Low High High Medium Low High Low 7 High High Medium Low Medium Medium Low High Low No High Improves 1

PI-20

Greenways & Mobility Hubs

Regional and local agencies should designate key corridors that connect to transit stations and between 

mobility hubs to implement greenway/multi-use path infrastructure components where complete streets 

may not be feasible for effective connections.  This would still allow for a multimodal approach minus the 

use of motorized vehicles. The recommended key locations were determined through the land use 

analysis as a part of the plan review methodology at the start of Beyond 77.  

Medium Medium Medium High Low Medium Medium High Low High Low 5 Medium High High Low High High Low Medium Low No High Improves 2

PI-21 Park & Rides for Overnight Commercial Vehicle Parking

Stemming from the recommended study (OG ET-6 - Adaptive Use Study), regional and local agencies 

should coordinate to prioritize and the use of existing and future park and ride facilities for use by 

commercial vehicle parking overnight.

Medium High Low Low Medium Low Low Low Low Low Low 4 Medium High Medium Low Low Low Low Low High Yes Medium Maintains 1

PI-22 NC 150 Corridor Improvements - Freight Focus

State, regional and local agencies should coordinate to include applicable freight-focused solutions on NC-

150 throughout and beyond the 77 corridor study area.  This roadway already is a secondary/key freight 

route, complementing the interstate/freeway system, and critical infrastructure is necessary to ensure 

the safe utilization by freigh-truck vehicles on a daily basis.

High Medium Low Low Medium Low Low Low Low Low Low 1 Low Medium High Medium Low Low Medium Low High Yes Low Maintains 2
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PI-23 Freight-Only Lanes

State, regional and local agencies should coordinate to implement freight-only lanes for heavily traveled 

freight routes that help to effectively connect concentrated nodes of 

industry/commerce/logistics/intermodal facialities. (Possible consideration could be for freight truck 

catenary power lanes)

High Medium Low Low Low Low Low Low Low Low Low 1 Low Medium High Low Low Low Low Low High Yes Low Maintains 3 or more

PI-24 Truck Parking/Service Centers

Stemming from the recommended study (OG PR-65 Dedicated Truck Facility Needs Assessment), regional 

and local agencies shouled coordinate to prioritize and construct critical truck parking and service 

facilities OR designate land for such a specific use to encourage private sector investment during a certain 

timeframe.

Medium Low Low Low Low Low Low Low Low Low Low 1 Low Low Medium Low Low Low Low Low High Yes Low Maintains 1

PI-25 Truck travel lane restrictions

Utilizing existing state policies, regional and local agencies should coordinate to implement truck travel 

lane restrictions on applicable highway corridors. Region should explore left lane (with highways of 3 or 

more lanes) travel restriction and/or right lane travel restrictions on freeway based facilities with only 2 

lanes (i.e. helps reduce merging conflicts)

Medium Medium Low Low High Medium Low Low High Low Low 3 Low Low Medium Medium Low Low Medium Low Medium No Low Maintains 3 or more

PI-26 Interstate Cap (Land Bridge) Solutions

Allows greater & safer connectivity across freeway barrier with opportunities to emphasize new transit 

and bike/ped connections, also allows equity opportunities for access to green space, affordable housing, 

reconnecting communities historically impacted by freeway

High High Medium High Medium Medium Low High Low High Low 4 Medium High High Low High High Low Medium Low No High Improves 1

PI-27

Connectivity Enhancements - I-77 South Metro Area

This suite of solutions are proposed to enhance connectivity by providing additional multimodal 

infrastructure across and parallel to I-77 between Uptown Charlotte and the state line. High High Medium High High High Low High High High Low 6 Medium High High Medium High High Medium Medium Medium No High Improves 1

PI-28

Connectivity Enhancements - I-77 South Carolina Area

This suite of solutions are proposed to enhance connectivity by providing additional multimodal 

infrastructure across and parallel to I-77 in the South Carolina region that serves as part of the Charlotte 

metropolitan area.

Medium Low High High Low Low Low High Low Low Medium 3 Low High Medium Low High High Low Low Low No High Improves 1

PI-29

Connectivity Enhancements - I-77 North Metro Area

This suite of solutions are proposed to enhance connectivity by providing additional multimodal 

infrastructure across and parallel to I-77 between Uptown Charlotte and Iredell County. Medium Medium High High High Medium Low High High High Low 6 Medium High High Medium High High Medium Medium Medium No High Improves 1

PI-30

Connectivity Enhancements - I-77 Iredell County Area

This suite of solutions are proposed to enhance connectivity by providing additional multimodal 

infrastructure across and parallel to I-77 between the southern border of Iredell County and Statesville. Medium Medium Medium High Medium Medium Low High Medium High Low 6 Medium High High Medium High High Medium Medium Medium No High Improves 1

PI-31

Construct a Vertiport Facility

Different than heliport/helipads, vertiport facilities cater to the use of public and/or private operations of 

electric vehicles capable of vertical takeoffs and landings.  Stemming for regional planning evaluations as 

additional recommendations of Beyond 77, vertiports should be constructed to enable this inevitable 

technology that will enter the mobility market in the next 10-25 years (from 2020). 

Medium Low Low Low Low Low Medium Low Low Low High 2 Medium Medium Medium Medium Low Low Medium Low Low No Low Maintains 3 or more
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PR-1 Regional Coalition for Planning

Program to implement actions and directives from enabling policies that create such a regional coalition.  

Program should include core activities that focus on allowing for coordinated consistent planning needs 

around land, transportation and associated infrastructure.

Low Low Medium Medium Medium High High Medium High High High 8 High High High Medium Low Low Medium Medium Medium No High Improves 3 or more

PR-2 Regional Program for Beyond 77 Solutions Implementation

Leadership from all jurisdictions within primary study area should collaborate to implement strategies 

and solutions from the Beyond 77 study within the primary study area.
Low Low Medium Medium Medium High High Medium High High High 8 High High High Medium Low Low Medium Medium Medium No High Improves 3 or more

PR-3 Transit Systems & NCTA Partnerships

Regional planning agencies should explore and undertake opportunities for public transportation vehicles 

to utilize existing and future managed lanes to improve reliability along routes that may benefit from use 

of such facility.

Medium Low Medium Low Medium High Medium Low Low Low Low 3 Medium Medium Low Low Low Low Low High Low No Medium Improves 3 or more

PR-4 Regional Strategy for Funding Alternatives

Regional and local partners responsible for planning for and implementing infrastructure programs and 

projects should develop a short- and long-term strategy for adopting new funding alternatives.  The goal 

here would be to develop a common vision and strategy that diversifies funding sources for critical needs, 

as well as reduces reliance on the State and Federal programs.  Through a regional, unified strategy on 

which the public would have a more direct say, they could have greater ownership on local/regional 

infrastructure systems for the future.

Low Low Low High Medium High High High Low Medium Medium 7 High High Medium Medium Medium Medium Medium High Medium No Medium Improves 3 or more

PR-5 Coordinated Electric Vehicle (EV) Adoption Strategy

For either commercial or private use, local and regional governments should partner together to help 

commercial businesses, as well as private citizens, learn about the evolving auto-market and the options 

becoming available to transition to EV ownership.  Partnership between local and regional governments 

should utilize information already developed by Duke Energy and other institutions helping to pave the 

way for EV adoption education.

Low Low Low Low High High Medium Low Low Low Low 3 Low Medium Medium Low Low Low Low Low Low No Low Maintains 3 or more

PR-6 Incident Management Safety Summit

Regional and Local governments should coordinate to host a Safety Summit.  This summit should focus on 

instituted "concepts of operations" already employed for incident management throughout the region 

(and across both states), but also on newer tactics and technologies that can assist with incident 

management needs.

High Low Medium Low Medium High High Medium Low Medium Medium 6 High Medium Low Medium Medium Medium Medium Medium Medium No Medium Maintains 3 or more

PR-7 Transportation Systems Management & Operations (TSM&O) Working Group

Regional and local governments/agencies should coordinate to form a TSM&O Working Group.  The goal 

of this working group would be to achieve a regional common vision for how TSM&O should function and 

serve the metropolitan region.  TSM&O is an umbrella program that incorporates operations & 

management of intelligent transportation systems (ITS) as well as concepts of integrated corridor 

management (ICM) methods.  

Medium Low Low Medium Medium Medium Medium Low Medium Low Medium 6 High High High Medium Low Medium Medium Medium Medium No High Improves 3 or more

PR-8 Regional Working Group Supporting Integrated Corridor Management 

State, regional and local governments should coordinate to host a series of dialogues with necessary 

stakeholders that manage and operate throughout the regional transportation network.  This group 

should be a sub-component of the TSM&O Working Group.  Goal of the series would be to further 

educate those involved the benefits of ICM and why coordination across modes, agencies and 

jurisdictions is critical for such a program's/systems's success.  Governments and stakeholders should also 

define cycle for such a series to occur over time, which will allow for updates to such a program and 

knowledge about emerging technologies and best practices. Regional and local governments should 

coordinate with Duke Energy to ensure effective ICM practices are in place for events involving energy-

High Medium High Medium High High High Low High Medium Low 6 Medium High High High Low Medium High Medium High No Medium Improves 3 or more

PR-9 First-Mile/Last-Mile & Transit Partnerships

Formal Partnerships should be explored through first-mile/last-mile services (such as bikeshare, 

scooters, Lyft or Uber) and Transit Agencies.  Goal of a comprehensive set of partnerships would be to 

incentivize users of both systems jointly with reduce fares.  Fare reduction could either be applied on 

one and/or both the first-mile/last-mile mode and transit system.  Program would require some form of 

authentication from user who can demonstrate use of both services. Partnerships should also be 

informed by outcomes from Connect Beyond study.

Low Medium Medium High Low High High Medium High High Low 6 High Medium Medium Low Low High Low High Low No High Improves 3 or more

PR-10 Public-Private Partnership - EV Charging Deployment

Regional and local governments should coordinate and partner with one or more private companies to 

expedite the installation of a regional EV charging network.  EV Charging infrastructure will be 

necessary outside of single-family home units as more citizens and business transition to EV usage.  

Low Low Low Low High Low Low Low Low Low Low 1 Low Medium Medium Low Low Low Low Low Low No Low Maintains 3 or more

PR-11 Equitable Micromobility Services

Regional and local governments should coordinate with existing micromobility service providers to 

ensure that services and technologies are accessible by all citizens of all socioeconomic backgrounds 

and physical abilities.

Low Medium Low High Low Low Low Low Medium High Medium 4 Medium High High Low Medium Medium Low Medium Low No Medium Improves 3 or more

PR-12 Urban Air Mobility Roundtable Series

Federal, State, Regional and Local governmets should coordinate with emerging market leaders and 

regulatory bodies to understand the impacts urban air mobility can have on the Charlotte region in the 

future.  Round table topics should include (but not limited to) air-space regulation, separation between 

freight/commercial and passenger transport over urban air mobility options, and built-infrastructure to 

support a successful network to exist.

Low Low Low Low Low Low Medium Low High Medium High 4 High High High Medium Low Low Medium Low High No Medium Maintains 3 or more

PR-13 Urban Air Mobility Pilot/'Playground'

Regional and Local governments should coordinate with emerging market leaders to conduct a pilot for 

Urban Air Mobility use.  This program would define where one or more 'playgrounds' would exist to allow 

for freight-/passenger-carrying eVTOL (electric Vertical Take-Offs and Landings) vehicles to operate.

Low Low Low Low Low Low Medium Low High Medium High 4 High High High Medium Low Low Medium Low High No Medium Maintains 3 or more

PR-14 Automated Shuttle Operations

Regional and/or Local governments should coordinate with private companies with large campuses 

and/or property management groups to implement automated, driverless shuttles that operate on a 

fixed/programmed route at low speeds and connects passengers from transit stops/stations to 

destination along the shuttle loop/route.

Low Medium Low Low Low Medium Low Low Low High Low 2 Medium Medium Medium Low Low Low Low High Low No High Improves 3 or more

PR-15 Telework Incentive Program

Regional and/or Local governments should develop an incentive program specifically targeted towards 

certain job classifications and employers to encourage staggered and/or permanent work-from-home 

scenarios.  This program could have some type of financial incentive for the employer or the employee 

(similar to the reduced/coordinated fare system between transit and first-/last-mile services).

Low Low Low Low Low Low Low Low Low Low High 1 Low Medium Medium Medium Low Low Medium Low Low No Medium Improves 3 or more

PR-16 Hyperloop Roundtable

Regional and local governments should host a series of roundtables with private sector companies who 

are developing feasible hyperloop transport systems.  Roundtable should focus on intra and interstate 

implementation - Charlotte and Interstate 77 serve as a critical hub connection on what a future 

hyperloop segment could be along the entire interstate corridor (from Ohio to South Carolina).  

Low Low Low Low Low Low Medium Low High Medium High 4 High High High Medium Low Low Medium Low High No Medium Maintains 3 or more

PR-17 Workforce, Mobility & Economic Development Study

Regional and local governments should coordinate with economic development groups to conduct a 

workforce and mobility study to understand existing geographic distribution of low income 

households/individuals as compared with existing geographic distribution of certain job classes.  The 

study should also seek to evaluate the impacts of decentralization of major service industries, which is a 

trend taking shape across the Charlotte region.  Goals of the study would be:

1. to not only help those households understand what opportunities exist with the necessary 

training/education, but also how to better physically connect the two groups with appropriate mobility 

options.

2. understand the potential need for the creation of more activity centers close to residential 

communities to help shorten work-trips.

3. for larger employers with campuses or within large activity centers/mobility hubs - assess the need for 

increased transit and/or micromobility solutions (including autonomous shuttles) to access the site.

Low Low Medium Medium Medium Medium Medium Low High Medium Medium 7 High High High Medium Low Low Medium Medium Medium No High Improves 3 or more

PR-18 Regional Distribution & Logistics Study

A study should be conducted through a partnership between regional planning agencies and regional 

supply chain leaders.  Stemming as a specific action item after the recent CLT Freight Mobility Plan, goal 

of the study would be to understand challenges and opportunities throughout the built environment that 

have direct and indirect impacts on regional freight operations and distribution.  Components of the 

study should also include (1) defining regional freight-truck routes and (2) understanding of how 

transportation planning and management agencies can partner to plan for more resilient 

systems/infrastructure, and using experiences from COVID-19 pandemic to inform the plan development.

Low Low Low Medium Medium Low Low Low Low Medium Medium 4 Medium Medium High Low Low Low Medium Low High Yes Medium Maintains 3 or more

PR-19 Program Coordination Supporting Integrated Corridor Management (ICM)

State, regional and local governments should employ a robust partnership and coordination program to 

ensure effective implementation of ICM strategies region-wide on key corridors.  Partnership should 

define clear delineation of roles & responsibilities of all that need to be involved, as well as which 

corridors should be included in the program at the time of program creation, as well as plan for 

expansion to new corridors based on growth projections/needs.  Currently, the state is implementing ICM 

strategis along a portion of I-85 in Gaston County, but regional and local coordination efforts are slow to 

develop.  Once coordination support exists, the region can begin to develop strategies on how to best 

develop an ICM protocol and inform regional transportation management functions.

State efforts on I-85 - https://transops.s3.amazonaws.com/uploaded_files/NCDOT%20Slides%20-

%20ICM%20Webinar%20%28CTSO-NOCoE%29.pdf

High High Medium Low High High High Low High Low Low 4 Medium High High High Low Medium High High High No High Improves 3 or more
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PR-20 Transit & Travel Demand Modeling

Outputs from the Metrolina Regional Model (MRM) and the recent origin-destination exercise indicate a 

somewhat even distribution of trips within more localized portions of the I-77 Corridor Study area.  

Rather than assume that Uptown Charlotte's central business district is the hub for the whole region, 

which much of the regional transit sytem is designed for, the MRM program should develop functions to 

include transit mode-shift applications to help local and regional planning efforts realize what different 

types of transit solutions (community/local, express and/or mass) can do to alleviate congestion on the 

existing network. As a part of this exercise, it should consider metrics developed that inform how local 

transit or other forms of micromobility services connect to mass transit stations in a timely manner that is 

designed to preempt mass transit mode's arrival. Should incorporate outputs from annual development 

reports to measure comprehensive impacts of development.

Low Low Medium Low Low High High Low High Low Low 3 Medium High High Low Low Low Low High Low No High Improves 3 or more

PR-21 Land Use & Transportation Planning Metrics

Regional and local agencies should develop coordinated land use and transportation planning metrics.  

These would help to align critical goals that link individual jurisdictions with regional initiatives for 

planning needs.  These metrics would be informed from the series of policy recommendations under the 

category 'Policies Supporting Performance Measurement AND Management.'  Metrics could be 

developed to be coordinated at different scales based on the demand a jurisdiction (or group of 

jurisdictions) has on the regional transportation network.  Some jurisdictions may in fact have a metric 

that is unique to their priorities and could be blended in with regional performance measurement and 

management practices

Medium Medium Medium Medium Medium Medium Medium Medium Medium Low Medium 7 High High High Medium Medium High Medium High Medium No High Improves 1

PR-22 TSM&O Goals & Metrics

Stemming from the dialouge series with the proposed TSM&O Working Group, the region should 

endeavor to incorporate TSM&O goals and metrics with standard/instituted planning practices.  Goals 

and metrics should also be developed to encourage effective integration of transportation systems and 

how those systems should be managed and operated.

Medium Low Low Medium Medium Medium Medium Low Medium Low Medium 6 High High High Medium Low Medium Medium Medium Medium No High Improves 3 or more

PR-23 Adaptive-Use Infrastructure Study

Regional and local agencies should conduct a study to understand what public and/or private mobility-

related facilities exist where multiple uses could be applied for current/future needs.
Low Low Medium Medium High Low Low Medium Medium Medium Low 5 Medium Medium High Low Low Low Low Low Low Yes Low Maintains 3 or more

PR-24 Staffing Needs Evaluation

Regional and local agencies should conduct a study to evaluate future staffing needs to implement any 

and all aspects that stem from Beyond 77 and/or any other major planning initiatives that outline major 

investment needs in the future.  Focus should be on the short and long term estimated needs in terms of 

staff resources to allow for more informed budget development with existing and new funding 

alternatives.

Low Low Low Medium Medium Medium Medium Medium Medium Medium Medium 8 High High High Low Low Low Low Low Low No Medium Maintains 3 or more

PR-25 Evaluation for Centralized Regional ITS Management

Regional and local agencies, through the pending/upcoming Charlotte Regional ITS Planning Study, 

should include a component to evaluate the need for centralizing all aspects of ITS infrastructure 

components into one regional entity.

High Medium Low Low Medium High High Medium Medium High High 7 High High High Medium Low Low Medium Medium Medium No High Improves 3 or more

PR-26 Evaluation for Regional Transportation Management Center

Regional and local agencies, through the pending/upcoming Charlotte Regional ITS Planning Study, 

should include a component to evaluate the opportunity to consolidate existing and short-term 

programmed traffic/transportation management functions into one regional entity.  This would relate 

to regoinal ITS maintenance and management needs as highlighted through a separate 

recommendation. This would serve as a starting point to achieve a regional ITS management program. 

High Low Medium Low Medium Medium Medium Low Medium Low Medium 5 Medium High High Medium Low Low Medium Medium Medium No Medium Improves 3 or more

PR-27 Incident/Event Management Planning

Regional and local agencies should conduct a study and set of standards for for incident/event 

management around generalized scenarios, as well as around specific location-type scenarios (i.e. 

stadium events).  Goals of the study would be to inform overall corridor management protocols and 

ensure minimal disruptions to the mobility network. Should also include methods and quantifiable 

strategies that tie ICM with Air Quality Attainment goals. This should also consider development of a set 

of goals and metrics that would incorporate ICM protocols to inform overall ICM program success. 

High Low Low Low High Medium Medium Low Medium Medium Low 5 High High Medium Medium Low Low Medium Low Medium No Medium Maintains 2

PR-28 Pandemic & Resiliency Plan Opportunity

Regional and local agencies should conduct a study to measure the impacts of COVID-19 on all 

components of the regional mobility network including land use and transportation plans.  Goal of the 

study would be to understand the impacts, and develop resiliency factors to plan for future events like 

public health pandemics or natural disasters.

Low Low Medium Medium Medium Medium High Medium Medium Medium Medium 8 High High High Medium High High Medium High High No High Maintains 3 or more

PR-29 Sub-Area Land & Transportation Planning

Regional and local agencies should coordinate (upon local agency interest) to evaluate certain core areas 

of the larger regional community (i.e. focus areas as defined in Beyond 77 and/or mobility hubs as 

defined in CONNECT Beyond) and determine opportunities to incorporate tailored design standards for 

land and transportation functions to reduce conflicts between auto, transit, freight and bike/ped aspects.

Medium High Medium High Medium High Medium Medium Low High Medium 7 High Medium Medium Medium High High Medium High High Yes Medium Improves 2

PR-30 First-Mile/Last-Mile Spot-Planning

Regional and local agencies should coordinate to conduct connectivity spot studies that would 

encourage and enhance first-/last-mile micromobility utilization to better connect to high frequency 

transit stops/stations.  These spot studies could stem from the spatial analysis conducted as a part of 

Beyond 77, or specific areas of interest within the local agency seeking to coordinate on such a study.

Low High High High Low High High High Low High Low 5 High High High Low High High Low High Low No High Improves 1

PR-31 SPaT Evaluation

Regional and local agencies should coordinate to conduct a comprehensive SPaT (Signal, Phasing and 

Timing) assessment across all systems.  This assessment will not only help jurisdictions and managers of 

signal systems understand how to best migrate current systems to smart/real time, adaptable systems, 

but also be the starting point for understanding needs for centralization of regional management for ITS 

functions.

Medium Medium Medium Medium High High Medium Medium High Medium Low 7 High High Medium High Medium Medium Medium High High No High Improves 3 or more

PR-32 Parking Requirements & Occupancy Study

Regional agencies should coordinate with local agencies to conduct a region-wide parking study focused 

on urban-core/mobility-hub areas.  Goals of the study would be to understand all local jurisdiction 

parking minimum/maximum requirements as well as identify various locations and/or corridors within 

each area to reevaluate parking needs and allow for greater placemaking opportunity. This strategy is a 

solution in a larger toolkit - leading charged agency would work with jurisdictions potentially interested in 

facilitiation, development, and implementation of program recommendations.

Medium Medium Low Medium Medium Low Low Medium Medium High Medium 6 High High Medium Low Medium Medium Low Medium Low No Low Improves 3 or more

PR-33 C/AV Technology Inventory Assessment

State, regional and local agencies should conduct a comprehensive inventory assessment of all existing 

and programmed solutions related to C/AV technologies.  This exercise will help the entire region and 

associated staff to understand opportunities to fill gaps, but also what other systems will be necessary to 

accommodate C/AV users as they begin to become more prevalent on the network.  This exercise should 

be a parallel or precursor item to the CLT Regional ITS Plan; the outputs and information collected would 

be the first step in terms of developing the recommended centralized ITS/Mobility Infrastructure Asset 

Management Program (subsequent recommendation of Beyond 77)

Medium Medium Medium Medium High High High Medium Medium High Medium 8 High High Medium Medium Medium Medium Medium Medium High Yes Medium Improves 3 or more

PR-34 Concept of Operations Study

In parallel with the C/AV Technology Inventory Assessment, State, regional and local agencies should 

coordinate to conduct a Concept of Operations Study, which encompasses C/AV technologies, but also all 

other technological functions of a smart & connected mobility network.  The goal of this study would be 

to inform integration of such systems from both a user and manager-operator perspective.  There should 

be a cycle defined to update this plan to continue advancing with technological innovation.  This would 

be the a critical step between developing a centralized ITS/Mobility Infrastructure Asset Management 

Program and development of a fully Integrated Corridor Management program (both of which are 

additional recommendations of Beyond 77)

Medium Low Low Low Medium High High Medium Low Medium Medium 6 High High Medium Medium Low Medium Medium Medium Medium No Medium Improves 3 or more

PR-35 Study for Exclusive High Capacity Transit Access Facilities

State, regional and transit-specific agencies should coordinate to conduct a region-wide study that would 

evaluate land-use and roadway interactions in key areas (i.e. mobility hubs) to determine efficacy for 

exclusive right-of-way and/or interchange facilities for high capacity transit services and include effective 

planning for the future built environment.

Medium Medium Low Low Low High Medium Low Low Low Low 2 Medium High Medium Low Medium Medium Low High Low No Medium Improves 3 or more
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PR-36 Freight-Truck & Land Use Planning

Regional agencies should coordinate with local jurisdictions to assist with land-use planning evaluations 

focused on freight-truck needs.  The evaluations should include consideration of parking minimums at 

built and/or planned locations  such as rest areas, truck travel centers, shopping centers and even 

industrial areas such as warehouses and distribution centers.  The study should also evaluate 

underutilized/vacant lots/land that can serve as temporary or multi-use spaces that can accommodate 

truck parking.  These evaluations may benefit for private sector coordination by engaging with short-haul 

and long-haul operators to understand needs.

Low Medium Low Low Low Low Low Low Low Low Low 1 Low High High Low Low Low Low Low High Yes High Maintains 1

PR-37 Share Space Intersection Study

Regional and local agencies should coordinate to identify key intersections to evaluate the applicability of 

designing and constructing one or more shared space intersections.  A shared space intersection is an 

intersection without signals, signs, or horizontal constraints (i.e. cross walks) the keep different modes 'in 

line.'  The concept has been proven significantly in Europe, and is effective in downtowns, urban cors and 

main street areas.  This is due to the vertical design of the streetscape, which serves as a distraction and 

automatically encourages drivers to slow down.  Share Space intersections allow for free movement and 

fluid negotiation between all modes.  NOTE:  One shortfall from European examples is how to 

accommodate those with disabilities and/or special needs.  This factor would need to be taken into 

account if study were to move forward.

High Low Medium High High High High High High High High 8 High High Medium Medium Medium Medium Medium Medium Medium No Medium Maintains 3 or more

PR-38 Multi-Use Trails & Economic Development Study

Regional and local agencies should coordinate to identify areas where multi-use trails (including Carolina 

Thread Trail, Seam Trail, and other existing systems) interact and link with mobility hub/mixed-use 

activity centers.  Land immediately adjacent to multi-use trails could be redefined for land-use purposes 

to allow for business activity to occur, and in turn enhancing economic development opportunities 

around multi-ues trails at key points of the regional trail network.  (Example - B&A Trail in Maryland - the 

Town of Servna Park Park & Anne Arundel County allowed businesses to orient and provide services 

directly facing a long, heavily-used multi-use path.  Businesses catered to amenities of active and 

recrational users of the trail.)

Low High Medium High Low Low Low High Low High Medium 3 High High Medium Low Medium High Low Low Low No High Improves 3 or more

PR-39 At-Grade Rail Crossing & Bike/Ped Treatment Evaluation

Regional and local agencies should coordinate to inventory all at-grade rail crossings and associated 

crossing infrastructure for bike/pedestrian users.  Goal of this study would be to inform and prioritize 

where necessary improvements should be made to include safe and effective at-grade crossing 

infrastructure with the greater bike & pedestrian network around the tracks.  This planning 

study/inventory should be conducted prior to action on recommendations of Beyond 77 and spot-

locations for consideration to undertake such crossing infrastructure improvements.

High High High High Low Low Medium High Low Medium Low 4 High Low Low Low Medium High Low Low Low No Low Improves 1

PR-40 Ramp Metering Study

State and regional agencies should coordinate to conduct ramp metering studies along the three very 

distinct segments of I-77 - in the North, Metro and South regions as defined by the Beyond 77 Study.
High High Low Low High Medium Low Low High Low Low 3 Low Low Low High Low Low High Low High No Low Maintains 3 or more

PR-41 Curbside/Parking Lanes & Dynamic Management

Regional and local agencies should coordinate to conduct studys in downtown areas and/or mobility hubs 

to evaluate existing right of way uses for curbside/parking lanes and where opportunities could exist to 

apply dynamic management and potentially pricing for those lanes.  Initial areas to consider study efforts 

would be Uptown Charlotte, South End area of Charlotte, Rock Hill (Main Street) and Mooresville (Main 

Street - between Brawley & Park)

A good article, written by a local company should be referenced for further understanding:  

https://www.passportinc.com/blog/controlling-the-curb/

Medium Medium Medium Medium Low Medium Medium Low Medium High Medium 6 High Medium Medium Low Low Medium Low Low High Yes Medium Improves 1

PR-42 Corridor Access Management Plans

State and regional agencies should coordinate to conduct a master planning study that evaluates access 

management needs along key corridors that exist parallel and/or intersecting with Interstate 77.  Goal of 

this study would be to identify existing corridor functionality and develop alternative concepts that allow 

for a complete streets concept with managed access.  The managed access perspective would be to assist 

with an integrated corridor management approach and allow the evaluated corridors to serve as 

secondary support networks to the interstate if/when segments experience severe congestion.  Corridors 

to be considered would be US 70, US 21 (where it is independent of Interstate 77) and segments of NC 

115 (suggested list is not exhaustive).  Aspects of the study should also consider freight utilization of 

selected corridors and and how access management can foster continued productivity from the freight 

industry (could also consider temporal splits/restrictions - i.e. freight truck operation during certain hours 

ONLY).

Medium Medium Medium Medium High Medium Low Low Medium Low Low 4 Low Low Medium High Low Low High Low High No Low Maintains 3 or more

PR-43 Western Bypass Study

State and regional agencies should coordinate to plan for the efficacy of a western bypass roadway 

facility that would exist west of the metropolitan core/Lake Norman.  Initial assumption should be to 

extend US 321 south from I-85 and convert/develop into an expressway concept that would reconnect to 

Interstate 77 south of Rock Hill.  The study should evaluate efficacy for function of the facility (i.e. 

freeway, tollway, managed lanes, freight-only facility)

Medium Medium Low Low High Low Low Low Low Low Low 1 Low Low Medium High Low Low High Low High Yes Medium Worsens 3 or more

PR-44 Dedicated Truck Facility Needs Assessment

Regional and local agencies should coordinate with freight-truck companies to evaluate areas in the 

metropolitan region where dedicated and/or separate truck facilities could be implemented in the future.  

This would include route-corridors or parking facilities.  The evaluation should also consider the efficacy 

of underground parking facilities.  This may be feasible as trucks may become electrified (i.e. move away 

from diesel) and therefore allowing for economic development opportunities to occur above groud.

Medium Medium Low Low Low Low Low Low Low Low Low 1 Low Medium Low Medium Low Low Medium Low High Yes Low Maintains 3 or more

PR-45 Rail/Road Grade Separation Evaluation Study

State and regional agencies should coordinate with national Class I freight rail operators to understand 

projections of vehicular and train traffic in the future.  More than likely, regional freight rail operations 

will increase along with population increase, dictating the need to explore separating current at-grade 

interactions between roadways and railroad tracks.  Goal would be to plan for improved safey for both 

modes.

High High High High High Medium Medium Medium Medium Medium Medium 8 Medium Low Medium High Low Low High Medium High No Low Maintains 1

PR-46

Micromobility Slow-zones

State, regional and local agencies s hould coordinate with private vendors of micromobility solutions to 

define 'slow-zones'.  These zones are coded geo-fenced areas of particular jurisdictions where the service 

provider can automatically limit speeds at which the solution can travel (i.e. a scooter service can limit 

the speed at which a user can travel when it enters a pedestrian mall

Medium Low Low Low Low Medium Medium Medium Low High Low 4 Medium High Medium Low Medium High Low Low Low No High Maintains 1

PR-47 Regional ITS Vision Workshop

Serving a kick-off to the upcoming/pending CLT Regional ITS Planning study, Regional partners should 

coordinate with targeted organizations/audiences to host an event that highlights the current state of 

ITS in the Charlotte region and then showcase examples of opportunities that could inform next steps 

for implemenation and inclusion in the ITS study.  The event should also include active participation 

through small groups of diverse perspectives on how ITS can enable improved safety and effective 

functions of mobility across the CLT regional network.

High Medium Medium Low High High High Medium High High High 8 High High High Medium Low Low Medium Medium Medium No Medium Improves 3 or more

PR-48 Smart City/Region - Mobility Campaign

State, local and regional partners should create a working group that would identify critical smart city 

technological innovations that can then be applied to an entire region.  Goal would be to enable the 

foundational development of a Smart Region.  This effort should focus on more than just mobility, but 

mobility functions should serve as the catalyst to start the conversation of what a Smart Region could 

look like.  This effort would also start to inform aspects of integrated corridor management and 

centralized ITS management.

Medium Medium Low Low High Medium Medium Low High Low Low 4 Medium High High High Low Low High Medium High No High Improves 3 or more

PR-49 Micromobility Toolkit

Regional agencies should develop a toolkit of best practices and scalable design concepts for 

micromobility items such as microhubs, docked micromobility solutions, parking for micromobility 

solutions and other localized programming efforts that encourage utilization of micromobility services.  

This toolkit should also include concepts that coordinate and/or enhance local requirements for 

micromobility supportive infrastructure (i.e. sidewalks and bike parking requirements, etc...).  

Micromobility modes are items such as bike share, scooters, segways or other future disruptors.

Medium High Medium High Low High Medium Medium Low High High 6 High Medium High Low High High Low Medium Low No Medium Improves 2

PR-50 BRT Awareness Campaign

As CATS begins to explore aspects of Bus Rapid Transit (BRT) as an alternative and more affordable 

technology for mass transit implementation, regional agencies should partner with CATS to develop a 

public awareness campaign to heighten awareness of BRT functionality and its similarities to Light Rail 

(LRT) functions.  This campaign would help to build confidence with the public and encourage future use 

of such technology.  This campaign would also help to build confidence with land developers and local 

land-use authorities so desired economic development along BRT corridors/around BRT stations are just 

as successful as the Blue Line.

Low Medium Low Medium Low High High Medium Low Medium Low 5 High High Medium Low Medium Medium Low High Low No High Improves 3 or more
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PR-51

C/AV Education Campaign

Regional and local organizations should coordinate to educate and inform the public on the 

interdependencies between infrastructure and individual vehicles, as well as the benefits of 

Implementation of CAVs to enhance passenger experience including safety and reliability through 

integration into legacy and next generation technology 

Medium Medium Medium Medium High High High Medium Medium High Medium 8 High High Medium Medium Medium Medium Medium Medium High Yes Medium Improves 3 or more

PR-52 Sidewalks, Greenways & Trails Safety Campaign

Regional and local agencies should develop a public awareness campaign to heighten awareness of safe 

methods of travel when using sidewalks, greenways, or multi-use trails.  This campaign would help to 

build confidence with all mode type users that are allowed to use these facilities and encourage safe 

interaction between users throughout the specified networks. 

High High High High Low Low Low High Low High Medium 5 Medium High High Low High High Low Low Low No High Improves 3 or more

PR-53 Transportation & Land Use Connections:  Education Campaign

Regional and local agencies should coordinate to develop an educational campaign to inform and engage 

staff, elected officials and members of the public about opportunities and challenges around land-use 

and transportation planning.  The campaign should be updated and implemented on a cycle (so as to 

maintain flow of information to newly elected officials and new interested citizens).  Goals of the 

campaign would be to seek common understanding of how certain decision-making actions impact  

local/regional connections between land and transportation functions. 

Low Low Medium Medium Medium High High Medium Low Medium Medium 7 High High High Medium High High Medium High Medium No High Improves 1

PR-54 Transportation Electrification Toolkit

Regional and local agencies should coordinate to evaluate best practices for how to incorporate 

requirements for charging infrastructure in local land use/development plans.  Special attention should 

be given to mixed-use areas, as well as  multi-family housing sites where personal at-home charging may 

not be feasible.

Medium High Low Medium High Medium Medium Low Low Low Low 4 Medium Medium Medium Low Low Low Low Medium Low No Low Maintains 3 or more

PR-55 Sustainable Mobility Coordination Program

Regional and local agencies should coordinate to support and implement a program that helps existing 

and new residents of their options to seek options available to them that allow for a more sustainable 

commuting experience.  Peer review should be conducted to understand what is being done in other 

metropolitan areas to then inform values important to the Charlotte region, which would allow for a 

tailored approach.  (Example from Triangle area:  https://gotriangle.org/individualized-assistance)

Medium Low Low High Low Medium Medium Low Low Low Low 3 Medium High High Low Low High Low Low Low No High Improves 3 or more

PR-56 One-Call/One-Click Program

Specifically designed for seniors and persons with disabilities, this program enables customers to make 

one phone call or search one website to receive information about all transportation services available to 

them in the community, as well as allow them to schedule, confirm and pay for trips.  Goal of this 

program would be allow a single platform for all local and regional transportation providers to direct 

customers to.  This coordination will serve useful, as there are needs at times for citizens in one 

jurisdiction to travel to needs outside of the town/city in which they live (i.e. specialty doctor's office).

Low Low Medium Low Low High High Low Medium Medium Medium 5 High High High Low Low Low Low High Low No High Improves 3 or more

PR-57 Traffic Safety Team Network Development

Regional and local partners should coordinate to develop a Traffic Safety Team Network.  Members of 

such teams should include those from local law enforcement, EMS, traffic engineeering, transportation 

planning, school resources, higher education institutions, health departments and public works divisions.  

Goal of the network would be to meet and foucs on safety needs and awarness around transportation 

facility networks/corridors.  The network/continued dialogue should be continual to encourage safe 

interactions in/around transportation facilities, but also identify safety improvement needs to then be 

prioritized into local and regional capital programming.  

High Low High High Medium High High High Low High High 7 High Medium Low Low High High Low Medium Low No Medium Improves 1

PR-58 Alternative Project Delivery Toolkit

State and regional agencies should coordinate to develop a toolkit for local jurisdictions and the private 

sector to understand best practices and opportunities for alternative project delivery methods.  Such 

methods include public-private partnerships (P3s), design-build, design-build-operate, design-build-

finance-operate, etc...  Such tools can help deliver projects faster and more efficiently to better serve the 

public.

Low Low Low Medium High Medium High Medium Low Medium Medium 7 Medium Medium High Low Medium Medium Low High Medium No Medium Improves 3 or more

PR-59 Tax Increment Finance Toolkit

Regional agencies should develop a toolkit of best practices for local jurisdictions to understand benefits 

and best practices for defining and leveraging tax increment financing tools around certain infrastructure 

development projects.

Low Low Low Medium Low Medium Medium High Low Medium Low 5 Medium High Medium Low Medium Medium Low Medium Medium No Low Maintains 3 or more

PR-60 Access Management Design Guidelines

State, regional and local agencies should coordinate to develop a toolkit on access management design 

guidelines that would apply to regional and/or local roadways.  Concepts should be adapted from state 

design manuals/recommendations and then tailored to regional/local needs.

Medium Medium Medium Medium High Medium Low Low Low Medium Medium 5 Medium Medium Low Medium Low Low Medium Low Medium Yes Medium Maintains 3 or more

PR-61 Transit Frequency Mapping

Regional agencies should partner with transit operators in the Charlotte metro area to publish interactive 

mapping tools that showcase transit-route frequencies.  This information will better help educate the 

public on what is currently available, but also educate the public and interested parties on different levels 

of service impact different communities and areas of the region.  The platform could also include a 

desired system-build out of desired frequencies and help the public understand overall cost to deliver 

higher levels of service than what exist today.  This could be an immediate output from the CLT Regional 

Transit Plan (CONNECT Beyond) and be updated on a cyclical basis to be used by multiple audiences so as 

to further investment into public transportation needs.

Low Low Medium Medium Low High High Low Low Medium Low 4 Medium High Low Low Low Low Low Medium Low No Medium Maintains 3 or more

PR-62 Parking Requirement & Design Toolkit

Regional and local agencies should coordinate to develop a toolkit with various guidelines that inform 

parking minimum/maximum requirements and impacts they have in certain areas of the region, like 

mobility/activity hubs and urban/downtown cores.  Goal of the toolkit would be to encourage local 

jurisdictions to adopt certain guidelines into policies that would further encourage reduction of parking 

requirements and allow for mode shift opportunities.

Low Medium Low Medium Low Medium Medium Medium Low Medium Low 5 Medium High Low Medium Medium Medium Medium Medium Low No Medium Maintains 3 or more

PR-63 Workforce Development for Mobility Management Program

Regional and local agencies should coordinate with private sector and higher education institutions to 

encourage workforce development and localized training opportunities around mobility data & systems 

management.  Goal of coordination and program(s) development would be to attract and retain local 

talent to learn and develop skills that would be translate directly into managing and improving the smart 

and technical components that will be spread across the region's mobility network. 

Low Low Medium Medium Medium Medium Medium Low High Medium Medium 7 High High High Medium Low Low Medium Medium Medium No High Improves 3 or more

PR-64

Wayfinding for transit stations/mobility hubs under programming toolkits

State, regional, and local agencies should coordinate with local jurisdictions to define standards and 

templates for wayfinding signage around mobility hubs/activity centers so residents and visitors alike can 

easily navigate around from one area to another through common visual cues.

Medium High Medium High Low High Medium Medium Low High High 6 High Medium High Low High High Low Medium Low No Medium Improves 2
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PM-1

Policy to Strengthen the Charlotte Regional Alliance for Transportation 

(CRAFT)

Leadership representative of all organizations as parties to the existing CRAFT Memorandum of 

Agreement should evaluate said agreement and explore opportunities to formalize and codify roles, 

responsibilities and policy/programmatic functions beyond what exists today.  Goal is to strengthen the 

regional planning efforts and encourage improved connections, coordination, and collaboration 

between MPO/RPO-regions as well as the local jurisdictions the MPO/RPO's serve through 

transportation and related planning aspects.

Low Medium Medium Medium High High High Medium Medium Medium Medium 8 High High Medium Medium Medium Medium Medium Medium Medium No Medium Improves 3 or more

PM-2 Policy to create the Beyond 77 Coalition

Leadership representative of all organizations and jurisdictions that conduct planning and project 

implementation within the primary study area boundaries associated with the Beyond 77 initiative 

should coordinate to create an Beyond 77 Coalition (name suggested as example here).  The purpose of 

this policy would be to form a series of agreements to enable a program that allows CRTPO and its 

regional and jurisdictional partners see through the implementation of many key strategies and 

solutions that are recommended from the Beyond 77 initiative.  Planning and implementation of these 

strategies and solutions would solely be within the defined primary study area boudaries of the Beyond 

77 initiative.  If jurisdictions or other regional planning partners wanted to benefit or participate in 

implementation of any of the strategies or solutions throughout the implementation framework, they 

may do so through additional agreements on a voluntary basis.

Low Medium Medium Medium High Medium Medium Medium Medium Medium Medium 6 Medium Low Medium Medium Medium Medium Medium Medium Medium No Medium Improves 3 or more

PM-5 Interlocal Agreements for Cost Sharing

Leadership from any and all participating organizations and jurisdictions that have opted in to a 

coordinated funding strategy should develop a cost sharing interlocal agreement between the tax 

district/oversight organization and all other participating entities. This policy should be repeated as 

many times as necessary as funding coalitions are formed.

Low Low Low Medium Medium Medium Medium Medium Medium Medium Medium 8 High High Medium Low Low Low Low Low Low No Medium Maintains 3 or more

PM-6 Policy to enable Integrated Transit Services

Leadership from transit/human transportation services should coordinate to develop policies that enable 

improved trip coordination between independently operated services.  This would capture processes 

such as ensuring county human transportation services connect appropriately to fixed route bus services 

to make full trips possible.  This policy development could also encourage improved funding 

opportunities (these examples are not exhaustive - this recommendation is designed to help streamline 

services for the user, not necessarily the agency). This policy does not include the recommendation of 

merging transit/transportation services agency organizations.  It does, however, encourage the 

development of flexible language to be incorporated as a part initial agreements that allows for 

integration of additional transit service providers as the regional network grows.  It will ultimately be up 

to the region as to how such a structure of partnerships and/or authority is to be defined upon 

completion of Beyond 77 and CONNECT Beyond

Low Medium High Low Low High Medium Medium Low Medium Medium 4 Medium High Medium Low Low Low Low High Low No High Improves 3 or more

PM-7 Policy to Strengthen the Metropolitan Transit Commission (MTC)

Regional agency leadership, elected officials and transit agencies should coordinate to develop a policy 

and series of agreements that enable the strengthening of the existing Metropolitan Transit 

Commission, or development of similar entity.  Purpose of the policy and agreements would be to 

remove the MTC from the City of Charlotte umbrella and shift all transit management and operations of 

all aspects of transit service provisions into one new organization/authority.  This new 

organization/authority would serve the region and could be granted special taxing/assessment 

authority.  This would also require coordination with the State Legislature, as well as federal 

representation to ensure appropriate designations for fiscal roles and responsibilities are clearly 

defined. Related recommendations from the CONNECT Beyond Study's Funding & Partnerships group 

should also be considered/incorporated.

Low High High Medium Low High High Low Medium Low Medium 5 Medium High Medium Low Low Medium High High Medium No High Improves 3 or more

PM-8 Policy to Enable Integrated Transit/Mobility Platform

Transit agencies that operate in the region should partner with other regional planning organizations to 

develop a policy and series of agreements that would allow the creation and implementation of one 

single platform that integrates transit/mobility services for ease of use for the user/general public.  This 

platform would include agency customer service contacts, fare payment solutions (i.e. 'regional mobility 

wallet', trip planning/reservations and more as technology evolves.  The policy and agreements would 

serve to enable cost-sharing functions between agencies, as well as revenue-sharing from fares collected.  

This is applicable for as long as there are multiple, independently operated transit services/systems in 

conjunction with other mobility/micromobility services.  Policy development should also consider, 

through the concept of a regional mobility wallet, using one single system to pay for anything related to 

mobility (i.e. parking, tolls, fares, etc...)

Low Medium High Medium Low High High High High High Medium 7 High High High Low Medium High Low High Low No High Improves 3 or more

PM-9 Policy to define Equitable Mobility

Building on outcomes of Beyond 77, leadership from local and regional planning organizations should 

work with their boards and other elected officials and the general public to determine effective policy/ies 

that incorporate equity in all planning practices.  This would help to ensure that all planned infrastructure 

and service programs help to offer the same opportunity/outcome to all users.  This policy should also be 

dynamic - updating to reflect evolution of culture and community need helps to ensure planning for the 

future remains current.

High High High High Low High High High High High High 7 High High High Medium High High Medium High Medium No High Improves 3 or more

PM-10 Policy(ies) to allow for First-Mile/Last-Mile Transit Connections

Regional and local agencies should coordinate with transit operators and other privatized first mile/last 

mile services to develop and implement agreements between the public agencies and the services that 

would enable public subsidies at any desired magnitude.

Medium High High High Low High High High High High Medium 7 High High High Low High High Low High Low No High Improves 3 or more

PM-11 Policy for Regionalized Incident Management

State, regional, and local agencies should coordinate to develop a policy designed to meet the needs of 

an incident corridor management program that outlines the roles and responsibilites for all involved.
High High Low Low High Medium Medium Low High Low Medium 5 Medium Medium Medium High Low Low High Medium High No Low Maintains 3 or more

PM-12 Policy for Regional ITS Management

State, regional, and local agencies should coordinate to develop a series of agreements that allows for 

the planning, instruction, and management of a truly regional ITS system. Flexibility should be built in to 

allow for additional partners, new technologies, and unrealized functionalities. 

High High Medium Medium High High High Medium High Medium Medium 8 High High High High Medium High High High High Yes High Improves 3 or more

PM-13 C/AV & Emerging Mobility Technology Policy Development

Stemming from formalization of the C/AV Working group and larger ensuring dialogues, state, regional 

and local agencies should consider policy needs applicable for effective incorporation of C/AV and other 

mobility-related technologis into existing planning and programmatic functions.  Goals of these policies 

will be to inform future planning and implementation of smart and connected infrastructure for safe 

operation of connected and autonomous vehicles and other forms of mobility.

High High High High High High Medium Low Low High High 6 Medium Medium High High Low Medium High High High No High Improves 3 or more

PM-14 Policies to enable Urban Air Mobility

Local and regional agencies should coordinate with State and Federal agencies to develop appropriate 

region-based policies that protect and enable public/private use of air space for personal and commercial 

local urban air mobility.  This is in response to the rapidly emerging technology and market space that will 

eventually encourage private ownership of electric passenger vehicles capable of vertical takeoffs and 

landings.  Coordination should also include organizations like Advanced Mobility Collective to facilitate 

policy development on such a novel concept.

High Medium Medium Low Low Low Low Low Low Low Medium 1 Low High High Medium Low Low Low Medium Medium Yes High Maintains 3 or more

PM-15 Funding & Design Standards Policy

Regional agencies should develop policies that tie design critical transportation infrastructure design 

standards, goals and metrics to funding opportunities.  Incentives should be considered for projects 

catering to alternative modes of transportation (non-automotive).

Medium High Low Medium Low Medium High Medium Low Medium Low 5 Medium Medium Medium Medium Low Medium High High Medium No High Improves 3 or more

PM-16 Regional P3 Policy Development

Regional and local agencies should coordinate to develop one or more policies that enable, encourage 

and incentivize utilzation of public private partnerships for regional and local project implementation.  

Policy development should rely on state enabling legislation as peer documentation.

Low High Low Medium High Medium High Low Medium Medium Medium 7 High Low High High Low Medium Medium High Medium No Medium Maintains 3 or more

PM-17 Policy Enabling Park & Ride Facilities at Transit Stations

Regional and local agencies should coordinate to develop specific policies that encourage the inclusion of 

Park & Ride facilities at transit stations whene and where feasible.  Park & Ride facilities can come in the 

shape of many forms and serve multiple modes.  Policy development should consider parking facilities for 

more than just one mode of transportation to then shift to public transit.  Purpose of this policy 

recommendation is to create policy language/agreements that could incentivize citizens to connect to 

transit stations through park and ride facilities.

Medium High Low Low High High High Low High Medium Medium 6 Medium High Low Medium Low Low Medium High Low No High Maintains 3 or more

PM-18 Regional Employer/Tax Commuter Incentive Policy

Regional and local agencies should coordinate to develop a policy that allows for employers to offer a 

financial incentive in addition to the federal commuting subsidies already available.
Low Low Medium Medium Low High High High High High High 7 High High Medium Low High High Low Medium Low No Medium Improves 3 or more

PM-19 Policy to Subsidize Rideshare Services

Regional and local agencies responsible for planning and managing transportation services should 

consider developing regional policy for all service providers to enter into agreement and subsidize 

ridesharing services that connect passengers with public transit routes.

Low Low Medium Low Low Low Low Low High Low Low 1 Low Medium High Low Low Low Medium Low Low No Medium Improves 3 or more
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PM-20 Policy Enabling Regional Infrastructure Bank

State, regional and local agency leadership should coordinate to develop policy that would allow for a 

regional infrastructure bank.  This would mirror the federally enabled State infrastructure bank and allow 

regional priority for implementation of critical mobility needs.  If permitted, the “bank” would need to be 

capitalized with federal and/or state funds. After that initial capitalization, the “bank” would operate 

essentially as a revolving loan fund so that it could maintain its status as an “evergreen” source for 

regional projects.

Low Medium Medium High High High High Medium High High High 8 High Medium Medium Medium Low Medium Medium High Medium No High Improves 3 or more

PM-21 Land  Use & Transportation Planning Polices

Regional and local agencies should coordinate to develop and implement both regional and localized 

policies that encourage a balanced investment in land development that encourages investment, 

adoption and utilization of alternative modes of the mobility network (i.e. reduce reliance on the car, and 

encourage use of transit, micromobility and even walking)

Low High High High Low Medium Medium High Medium High Medium 7 High High High Low High High Low High Low No High Improves 3 or more

PM-22 Adaptive Use Streets Policies

Regional and local agencies should coordinate to develop policy language that can be adopted by local 

jurisdictions that allow for multiple uses of certain streets/corridors.  When demand for use by the 

dominant mode for which the facility was designed, said facility could be redefined for alternative modal 

use.  

High High High High Low Medium Low High Medium High Medium 6 Medium Medium High Low High High Low Medium Low No High Improves 3 or more

PM-23 Policy for Automated Shuttles

Participating entities and jurisdictions should enter into funding and operating agreement to allow for 

implementation of any and all desired automated shuttle routes. This policy should be repeated each 

time this type of technology is sought for implementation in the region. May require additional 

agreements with private operators. 

Low Low Medium Medium Low High Medium Medium Medium High Medium 7 High High High Low Low Low Low Medium Low No Medium Maintains 3 or more

PM-24 Bike Highway Policies Connecting Dead-End Streets

Regional and local agencies/organizations should coordinate with local jurisdictions to develop policy 

language that encourages a concept for a bike/pedestrian highway network.  This network would be in 

addition to the greenway network, but allow for greater connections to it by allowing for facility 

connections from cul de sacs and dead end streets.

Low Medium Medium High Low Medium Low High Low Medium Low 4 Medium High Low Medium Medium Medium Medium Medium Low No Low Maintains 3 or more

PM-25 Freight Design Policies with Complete Streets

Regional and local agencies should coordinate with freight operators and local juridsictions to develop 

appropriate and effective policy language that includes specific and flexible freight-truck access/facility 

design criteria into land development ordinances/policies as well as roadway design policies.  This 

recommendation is intended to ensure that design options/standards are created and incorporated to 

minimize impacts/conflicts with other modes operating along the same street.  It should also consider 

incorporation of how freight trucks can safely and effectively access commercial sites along complete 

streets corridors while not taking away from the overall function of a complete streets concept.

Medium Medium Low Low Low Low Low Low Low Low High 1 Low Low Medium Low Low Low Low Low High Yes Medium Maintains 3 or more

PM-26 Flexible Use Park & Ride Facilities

Regional and local agencies, in partnership with transit agencies, should coordinate to develop policies 

that enable flexible usage of existing park and ride facilities so as to serve as overnight parking for freight-

truck/commercial vehicle drivers.  This would help to reduce need for new truck parking developments, 

but also provided added capacity to an existing limited truck parking network in the corridor/region.

High High Low Low Low High High Low High Medium High 5 Medium High Medium Medium Low Low Medium High High Yes High Maintains 3 or more

PM-27 Urban Services Boundary Policy

Regional and local agencies should coordinate to develop and define policy language components that 

local jurisdictions could be an urban services boundary policy.  Goal of the policy would be to target and 

encourage denser development actions in key areas of the region and centralize infrastructure 

investments, as well as preserve critical aspects of the natural environment.

Medium Low Low Medium Low High High Medium Low Medium Low 5 Medium Medium Low Medium Medium Medium Medium Medium Medium No Medium Maintains 1

PM-28 Urban Growth Boundary Policy

Regional and local agencies should coordinate to develop and define policy that would enact an urban 

growth boundary policy in the Charlotte metropolitan region.  Goal of the policy would be to target and 

encourage denser development actions in key areas of the region and capitalize on regional 

infrastructure investments, as well as preserve critical aspects of the natural environment.

Medium Low Low Medium Low High High Medium Low Medium Low 5 Medium High Medium Medium Medium High Medium High Medium No Low Maintains 3 or more

PM-29 Mobility Hub Parking Policies

Regional and local agencies should coordinate to develop policy language and guidelines for adoption of 

such policy that encourages reduction/removal of parking requirements for developments in mobility 

hub/activity center areas.  The goal of this policy and guidelines would be to encourage modal shift/use 

of facilities for alternatives modes.

Low Low Medium High Low High High Medium Medium Medium Medium 7 High High High Low Medium Medium Low High Low No High Improves 3 or more

PM-30 Standardized Annual Development Impact Report Policy

Regional and local agences should coordinate to develop policy language that should be adopted by local 

jurisdictions into development ordinances that require a standardized annual development impact report 

(similar to a Traffic Impact Analysis).  The goal of this impact plan requirement would be to estimate and 

model anticipated aggregate travel impacts by developments approved by localities

Medium Low Low High Low High High Medium High High Medium 7 Low High High Low High High Low Medium Low No High Improves 3 or more

PM-31 Multi-Purpose Bike Use Policy

Regional and local agencies should consider developing appropriate policy language that could be 

adopted by any interested jurisdiction(s) (when/where necessary) that would allow for cargo/commercial 

delivery bike usage on bike infrastructure (i.e. bike lanes, greenways, multi-use trails, sidewalks, etc...).

Low Medium Low High Low Low Low Low Low Low Low 1 Low Medium High Low Low High Low Low Low No Low Maintains 3 or more

PM-32 15-Minute City Policy

Regional and local agencies should consider applying the '15-minute city' design policy with interested 

jurisdictions and possibly throughout the entire region.  This policy language would help local 

jurisdictions create local development patterns and supportive infrastructure that guarantee citizens' 

access to all needs within a short walk, bike or transit trip.  Language should also help to encourage 

inclusion of daily-need amenities (i.e. food, healthcare, public amenities, public transportation, etc...)

High High High High Low Medium Medium High Medium High Medium 7 High High High Low High High Low Medium Low No High Improves 3 or more

PM-33 Dense Housing & Parking Policies

Regional and local agencies should coordinate to develop policy language that helps local jurisdictions 

reduce parking requirements associated specifically with housing/residential developments. Local 

jurisdictions could make these changes based on toolkits of policy language when they recongize a 

potential need to shift development requirements. Supportive actions to assist with this policy language 

development could be to work with private sector and conduct a location efficient mortgage survey, 

which would inform opportunities to encourage residents to live in mixed-use/dense mobility hubs by 

offering location efficient mortgages.  These mortgages can help a family invest in property in areas 

where they would not need to rely on personal car ownership, and therefore more able to afford 

homeownership.

Low Medium Low Medium Low Medium Medium Medium Low Medium Low 5 Medium High Low Low Medium Medium Low Medium Low No High Improves 3 or more

PM-34 Policies for Equity Factors in Planning

Regional and local agencies should coordinate to first understand, and then define, what equity means in 

regional/local land and trasnportation planning efforts and work to codify components into existing and 

new practices.  Codification for CRTPO/Regional planning partners could stem from reviews of the region; 

CRTPO could then coordinate with individual jurisdictions to understand where certain opportunities may 

exist to align equity-related policies in planning for consistent approaches in the future.

High High Medium High High High High High High High High 8 High High High Medium High High Medium High Medium No High Improves 3 or more

PM-35 Resiliency Corridor Policy

Regional and local agencies should coordinate to define and codify key corridors that would benefit from 

resiliency planning exercises.  Goal of the policy would be to allow for additional funding to support key 

planning functions including, but not limited to, environmental and economic resiliency needs along 

these key corridors.

Medium High Medium Medium High High High Low Medium Low Medium 6 Medium High High High Low Medium High High High No High Improves 3 or more

PM-37 Multimodal Travel Demand Model Policies

Regional and local agencies should coordinate to develop and define appropriate and applicable policies 

that encourage the inclusion of comprehensive, multimodal travel demand model functions.  Goal is to 

enhance and build the existing model practices that define trips made by cars and better determine 

mode-split opportunities in key areas and along key corridors. 

Medium High Medium High Low High High Low Medium Medium Low 5 Medium High High Low Medium High Medium High Medium No High Improves 3 or more

PM-38 Policies Defining Equity in Performance Measures

Regional and local agencies should coordinate to adapt the definitions created from PM-32 that 

incorporate equity into land use/transportation planning practices and then develop effective 

performance measures to then inform the future success of such policy additions.

Medium Low Medium High High High High High High High High 8 High High High Medium High High Medium High High No High Improves 3 or more

PM-39 Person-Mobility Modeling Policy

Regional and local agencies should coordinate to develop and define policy language that reshapes and 

repurposes the travel demand modeling efforts for the region, and orient modeling outcomes to reflect 

how an individual citizen could/should/would be traveling throughout a region from certain 

geographies/locations.

Medium Low Medium High Medium High High High Medium High Medium 8 High High High Medium High High Medium High Low No High Improves 3 or more

PM-40 Regional Air Quality Metrics Policy

Regional and local agencies should coordinate to develop policy language that encourages the adoption 

of such policy to tie air quality standards to regional planning performance practices.  Goal would be offer 

a new level of accountability in addition to federal attainment goals.  Policy should raise the goals above 

the minimums as defined by the federal government.

Medium Low Low Medium Low High High High High High Medium 7 High High Medium Low High High Low Medium Low No High Improves 3 or more

PM-41 Data Governance & Management Policies

Regional and local agencies should coordinate to develop policies that support and define data 

governance and management needs relative to the systems proposed to serve the region's expanding 

smart mobility network.  This policy framework will inform future coordination/integration of systems 

and organizations into one regional management system, as well as associated roles and responsibilities 

associated with such governance and management.

Low Low Medium High High High High Low Low Medium Medium 6 Medium High High Medium Medium Medium Medium Medium Medium No High Improves 3 or more
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PM-42 Signal Performance Measurement System

Regional and local agencies should coordinate to develop policies that enables a centralized signal 

performance measurement system that can be inform regional planning needs for improved mobility.  

This may include deployment of technologies such as data dashboards at a regional level that collects, 

stores and analyses data from various ITS sytsems.  The analytics will help monitor and track performance 

of the systems and all reporting on performance measurements.

Medium Medium Low Medium High High High Medium High Medium Low 7 High High High High Medium Medium Medium High High No High Improves 3 or more
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ET-1 NHS Intermodal Connector & ITS Upgrades

Stemming from analysis of defining NHS intermodal connectors from larger freight corridor studies 

recommended as a part of Beyond 77, key intermodal connectors should be prioritized for freight-

specific ITS upgrade needs.  The CLT Regional ITS Plan should consider pilot application, as well as large-

scale regional roll-out when/where applicable.

High Medium Low Low Medium Medium Medium Low Medium Medium Low 7 High High Medium Low Low Low Low Medium Medium Yes Medium Improves 3 or more

ET-2 SPaT/DSRC & V2I/V2X Protocols

Ensuring deployment of approved and appropriate connected vehicle infrastructure will enable full 

regional deployment and expansion/adoption of CV technologies and solutoins. The CLT Regional ITS Plan 

should consider pilot application, as well as large-scale regional roll-out when/where applicable.

High Medium Medium Low High High High Low High Medium Low 5 Medium High Medium High Low Low High Medium High No Medium Maintains 3 or more

ET-3 Dynamic Route Assignment Technology

Dynamic Route Assignment continuously searches for the optimal route throughout a trip. Modern 

routing software calculates the shortest route at the beginning of a trip, but dynamic route assignment 

would constantly be computing the fastest route, and changing directions to drivers to follow the optimal 

route. In this way, dynamic route assignment can help drivers respond to unforeseen situations, such as 

providing detours for incidents or heavy congestion. DOT could/should develop protocols that feed off 

automated DRA to then inform DMS systems.  This recommendation encourages the region to develop 

and deploy through a regionalized program and effort. The CLT Regional ITS Plan should consider pilot 

application, as well as large-scale regional roll-out when/where applicable.

Medium Medium Low High High Low Low High High Low Low 4 Medium High Medium High Low Low Medium Medium High No High Improves 3 or more

ET-4

Advanced Mobility Solutions for C/AVs

Implementation of CAVs to enhance passenger experience including safety and reliability through 

integration into legacy and next generation technology. The CLT Regional ITS Plan should consider pilot 

application, as well as large-scale regional roll-out when/where applicable.

Medium Medium Medium Medium High High High Medium Medium High Medium 8 High High Medium Medium Medium Medium Medium Medium High Yes Medium Improves 3 or more

ET-5

Automated Transit Eco-Systems

A collection of transit and mobility solutions integrated into a single seamless operation system that 

comprises multiple transport modes, covering various services, infrastructure, ownership and delivery 

models. 

Medium Medium Medium Medium Low High High Medium Low High Low 5 Medium High Medium Low Low Medium Low High Low No Medium Improves 3 or more

ET-6 Cooperative Adaptive Cruise Control

Platooning of CVs/CAVs with very short headways enabled by V2V communications. Short headways may 

increase roadway capacity. CDOT can support this technology with dedicated CACC lanes to further 

improve operations, though dedicated lanes are not required.

Medium Low Low Low High Medium Low Low High Low Low 3 Low Medium High High Low Low Medium Medium High No Medium Maintains 3 or more

ET-7 Reservation-Based/Autonomous Intersection Management

Intersection traffic control concept that replaces traditional signals with reservation-based movements 

for CAVs. Its development is guided by a set of criteria that includes the use of current or near-term 

sensor technologies, the adoption of a standardized communication protocol, and the ability to deploy 

incrementally, allowing expansion to other intersections and adaptation to increasing numbers of 

autonomous vehicles. Absolute collision prevention, even under conditions of communications failure, 

and high levels of efficiency are primary goals for the system. The CLT Regional ITS Plan should consider 

pilot application, as well as large-scale regional roll-out when/where applicable.

Medium Medium Low Medium High Low Low Medium High Medium Low 5 Medium High Medium High Low Medium Medium High High No Medium Maintains 3 or more

ET-8 Transit Signal Prioritization throughout Mobility Corridors

State, regional, and local agencies should coordinate with participating transit operation groups to 

determine and implement/upgrade transit signal prioritization along as many corridors as possible that 

will accomodate any form of transit operations (maybe further defined and supported by Connect 

Beyond and/or the upcoming Charlotte Regional ITS Plan). Extends traffic signal green time if transit 

vehicle is approaching in order to improve operations. Active TSP techniques rely on detecting transit 

vehicles as they approach an intersection and adjusting the signal timing dynamically to improve service 

for the transit vehicle. Unlike passive techniques, active TSP requires specialized hardware: the detection 

system typically involves a transmitter on the transit vehicle and one or more receivers (detectors), and 

the signal controller must be “TSP capable”, i.e. sophisticated enough to perform the required timing 

adjustments.  Transit signal priority reduces dwell times at traffic signals by extending green lights or 

shorening red lights. Typically TSP is implemented for multiple signals in a corridor.

High High Low Medium Low High Medium Low Low Low Low 3 Medium High Medium Low Low Low Low High Low No High Improves 3 or more

ET-9 Adaptive Signal Control Technology

Dynamically changes signal timing based on volumes and platoons. By receiving and processing data from 

sensors to optimize and update signal timing settings, adaptive signal control technologies can determine 

when and how long lights should be green. Adaptive signal control technologies help improve the quality 

of service that travelers experience on our local roads and highways. The CLT Regional ITS Plan should 

consider pilot application, as well as large-scale regional roll-out when/where applicable.

Medium Low Low Low High High Low Low High Medium Low 4 Medium Medium High High Low Low Medium Medium High No High Improves 3 or more

ET-10 Freight Signal Prioritizaiton along Key Freight Corridors

Using in-vehicle transponder, trucks can trigger traffic signals to extend length of green time in order to 

reduce congestion and improve air quality. In the future connected vehicle technology can be used in 

place of a transponder.  Deployment of CVSP technology along corridors with heavy commercial vehicles 

traffic and safety issues. This will help improve the mobility, reduce the number of stops and improve 

safety through minimizing the red light running by extending the green time for commercial vehicles.  

The CLT Regional ITS Plan should consider pilot application, as well as large-scale regional roll-out 

when/where applicable.

Medium Low Low Low Medium Low Low Low Medium Low Low 3 Low Medium High Low Low Low Medium Low High No Medium Maintains 3 or more

ET-11 Ramp Metering

Signals at ramps dynamically control amount of vehicles entering freeway to prevent freeway from 

becoming oversaturated.  Region should consider opportunities to scale ramp metering solutions as key 

ramps/interchanges - such as additional lane to allow for a user to electronically pay not to stop, while 

others still should adhere to the signals.  Users who enter the pay-to-not-stop lane could trigge The CLT 

Regional ITS Plan should consider pilot application, as well as large-scale regional roll-out when/where 

applicable.r the signal timing for users waiting at the ramp meter to delay entry.  Users applies to any 

mode that is allowed to access a freeway-type facility.

High High Low Low High High Low Low High Low Low 3 Low Medium Low High Low Low Medium Low High No Low Maintains 3 or more

ET-12 Active Traffic Management

Charlotte Metroplitan Region should consider deployment of ATM systems which include components 

such as dynamic messaging systems, ramp metering, or other signals to dynamically control existing rights 

of way for multiple purposes at different times of day. The goal of this would be to encompass the entire 

metropolitan region (consider the Triangle Area as a peer example)

High High Low Low High High Low Low High Low Low 3 Low High High High Low Low Medium Medium High No Medium Maintains 3 or more

ET-13 Wrong Way Driver Detection System

Wrong Way Driver Deterction Systems use forward looking infrared (FLIR) cameras to detect wrong-way 

vehicles, illuminated 'Wrong Way' signs for enhanced notification to the wrong-way driver, geofenced 

alerts of incoming danger to right-way drivers through overhead boards and immediate notification to 

law enforcement and traffic operators.  The CLT Regional ITS Plan should consider pilot application, as 

well as large-scale regional roll-out when/where applicable.

High High Low Low High High Low Low High Low Low 3 Low Medium Low High Low Low Medium Low High No Medium Maintains 3 or more

ET-14 Back of Queue Detection System

Back of Queue detection and warning systems alerts drivers of traffic conditions in work zones or 

congested areas.  The system uses real-time traffic sensors located upstream of stopped or slow traffic in 

order to warn drivers ahead of time and reduce the risk of accidents and injuries. The CLT Regional ITS 

Plan should consider pilot application, as well as large-scale regional roll-out when/where applicable.

High High Low Low High High Low Low High Low Low 3 Low Medium Medium High Low Low High Low High No Medium Improves 3 or more

ET-15 Connected Vehicle & Traffic Data Sharing Apps

Software solutions that enable data sharing, data integration, data analytics and fusion that benefits both 

the user and the operating entity and improves reliability and journey planning
High Medium Medium Medium High High High Medium High Medium Medium 8 High Medium Medium Medium Low Low Medium Low Medium No High Improves 3 or more

ET-16 Road Weather Information Systems

This system monitors weather conditions and impacts on pavement conditions.  Information can be 

presented through a public-facing website or mobile application, and shared with CVs using V2I 

technology.  There are multiple safety and operations benefits, and the systems include Motorist 

Advisories and Warnings, Vehicle Data Translator and Citizen Reporting (open source reporting of 

conditions).

Medium Low Low Low High High Medium Low High Medium Low 5 Medium Low Medium High Low Medium Medium Medium High No Low Improves 3 or more

ET-17 Weather Response Traffic Information (WxTINFO)

This system uses fixed and mobile weather data to provide weather notifications through dynamic 

message signs and a public-facing website. In the future, weather information can be shared with CV/AVs 

via V2I communication.

Medium Low Low Low High High Medium Low High Medium Low 5 Medium Medium Medium High Low Medium Medium Medium High No Medium Improves 3 or more

ET-18 Advanced Traveler Information Systems

The Advanced Traveler Information Systems applications provide for the collection, aggregation, and 

dissemination of a wide range of transportation information. The collection of information includes 

traffic, transit, road weather, work zone, and connected vehicle related data. All the sources of data are 

aggregated into data environments that can be used to drive data portals allowing dissemination of the 

entire spectrum of transportation information to travelers via mobile devices, in vehicle displays, web 

portals, 511 systems, and roadside signage.

High Medium Medium Medium High High High Medium High High Medium 8 High High Medium High Low Medium Medium High High No High Improves 3 or more

ET-19 Smart Truck Parking

This solution is an application that will provide information such as hours of service constraints, location 

and supply of parking, travel conditions, and loading/unloading scheduling to allow commercial drivers to 

make advanced route planning decisions.

Medium Low Low Low Low Low Low Low Low Low Low 0 Low High Medium Low Low Low Low Low High Yes Medium Maintains 3 or more
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ET-20 Freight Advanced Traveler Information Systems (FRATIS)

FRATIS is a bundle of applications that provides freight-specific dynamic travel planning and performance 

information and optimizes drayage operations so that load movements are coordinated between freight 

facilities to reduce empty-load trips.  The bundle typically includes Freight Specific Dynamic Travel 

Planning and Performance and Drayage Optimization features.

Low Medium Low Low Low Low Low Low Low Low Low 0 Low High High Low Low Low Low Low High No Medium Improves 3 or more

ET-21 Dynamic Transit Operations (T-DISP)

Dynamic Transit Operations (T-DISP) is an application that allows travelers to request trips and obtain 

itineraries using a handheld mobile device (or personal computer).  The trips and itineraries would cover 

multiple transportation services (public transportation modes, private transportation services, shared-

ride, walking and biking). Can be done today using smartphone technology, and can be enhanced by V2I 

technology in the future.

Low Low Low Low Low High High Low Medium Medium Low 4 Medium High Medium Low Low Low Low Medium Low No Medium Improves 3 or more

ET-22 Regional Mobility Wallet

A regional mobility wallet should incorporate the latest technological innovations that allow for seamless 

integration of fare payment programs/structures for multiple forms of regional/local mobility and it easy 

to use by the mode-user. It may also include integration of different technologies as well as development 

of appropriate policies and procedures for data collection, sharing and utilization among the 

stakeholders. 

Low Low Low Medium Low High High Low Medium High Low 0 Low High Medium Low Low Low Low High Low No Medium Improves 3 or more

ET-23 Unified Parking Payment System

This can be achieved through development of a common data platform for parking solutions. It may also 

include integration of different technologies as well as development of appropriate policies and 

procedures for data collection, sharing and utilization among the stakeholders. 

Low Low Low Medium High Low Low Low High Low Low 3 Low High High Medium Low Low Low Low Low No Medium Maintains 3 or more

ET-24 Data Operating Systems for Smart City/Region Management

Stemming from Smart City review recommendations as a part of Beyond 77, the region should implement 

through partnerships a single data operating system that allows for centralized regional and local mobility 

management. Regional and local governments should coordinate to define and develop this centralized 

data management and performance measurement system. This effort should require integration of 

existing systems to better inform each other but also build upon and create new data relationships that 

enhance the "smart-ness" of the region's knowledge of how land and transportation networks impact one 

another. 

Medium Medium Medium Medium High High High Medium High Medium Low 7 High High High Medium Low Low Medium Medium Medium No Medium Maintains 3 or more

ET-25 AI for Traffic

The region should consider implementing artificial inteligence systems that observe traffic patterns and 

allow for dynamic adjustments to messaging and signals to prevent indicents and reroute traffic as 

needed.

High High Low Low High Medium Low Low High Medium Low 4 Medium High High High Low Low Medium High Medium No Medium Maintains 3 or more

ET-26 ITS Asset Management Database

As a building block to one centralized data operating system and management center, regional partners 

should endeavor to build one centralized ITS Asset Management Database.  This effort should include 

asset management plans and programs and utilize technology to develop data dashboards, collection 

plans, sharing procedures and policies stemming from the assets, as well as a lifecycle cost planning 

exercise for all assets and associated infrastructure.

Medium Low Medium High High High High High High Medium Medium 8 High High High Medium Medium Medium Medium Medium Medium No High Improves 3 or more

ET-27 Data Sharing Protocols 

Regional and local partners should coordinate to develop appropriate data sharing protocols with routing 

software applications and other smart mobility technology applications that rely on user-interaction.  

Data-sharing can only help to enhance the end-user experience as the regional mobility network 

continues to grow and evolve.

High High Medium Medium High High Medium Low High Medium Low 6 Medium High Medium High Low Low Medium Medium High No High Improves 3 or more

ET-28 Integrated Regional Mobility Operations Center

State, regional and local partners should coordinate to develop and construct one single mobility 

operations center that covers the I-77 corridor area and greater Charlotte metro region.  This will help to 

leverage ITS deployments and better manage incidents and overall operations of the mobility network.  

Should consider how to integrate and build upon the exist Charlotte-based NCDOT Traffic Management 

Center and develop a comprehensive regional TMC.

High Low Low Low Medium Medium Medium Low Low Low Low 0 Low High Medium Low Low Low Low Medium Low No Medium Maintains 3 or more

ET-29 Data Migration to Cloud Services

Regional and local agencies should endeavor to migrate all data coming from newly implemented 

smart/connected vehicle technologies to the cloud.  This will provide extra security from cloud services.  

Protecting free use of these types of data promotes public confidence intransportation agencies and 

spurs innovation within the agency itself.

Low Low Medium Medium Medium Medium Medium Medium Medium Medium Medium 8 High High High Medium Medium Medium Medium Medium Medium No Medium Improves 3 or more

Smart/Detection Systems Solutions

ET-30 Smart/Integrated Pavement

Regional and local agencies should coordinate with local jurisdictions to conduct a pilot of 

smart/integrated pavement.  This pavement could include sensors that then inform managing agencies 

of physical condition.  The pavement could also incorporate innovative foundational base structures 

(i.e. solar panels/illuminated pavement) to enhance safety to specific users. The CLT Regional ITS Plan 

should consider pilot application, as well as large-scale regional roll-out when/where applicable.

High Low Low Low Medium Low Low Low Low Low Low 1 Low Low Low Low Low Low Low Low Low No Low Maintains 1

ET-31 Video Traffic Signal Detection

Regional and local agencies should coordinate with local jurisdictions to implement video traffic signal 

detection systems. Coordination should include a deployment program applicable to meet jurisdictional 

and regional needs over time. Video traffic signal detection can be used for motor vehicles, pedestriand 

and bicycles at intersections and other key points along corridors to better inform incident/corridor 

management needs and safe traffic movements. The Regional ITS Plan should further inform necessary 

details if this solution is maintained. The CLT Regional ITS Plan should consider pilot application, as well 

as large-scale regional roll-out when/where applicable.

Medium High High High High High High High High High Medium 8 High High High High High High High High High No High Maintains 3 or more

ET-32 Dynamic Speed Harmonization (SPD-HARM)

Dynamically adjust and coordinate maximum appropriate vehicle speeds in response to downstream 

congestion, incidents, and weather or road conditions in order to maximize traffic throughput and reduce 

crashes.  The purpose of speed harmonization is to change speed limits on links that approach areas of 

traffic congestion, bottlenecks, incidents, special events, and other conditions that affect flow. Speed 

limits can be broadcast by roadside equipment units and received by on-board equipment units or 

displayed on VSL signs located along the roadway.  The CLT Regional ITS Plan should consider pilot 

application, as well as large-scale regional roll-out when/where applicable.

Medium Low Low Low High High Medium Low High Medium Low 5 Medium High High High Low Low High Medium High No Medium Maintains 3 or more

ET-33 Intersection Pedestrian Detectors

Use of connected technology to mitigate collisions between drivers and pedestrians. Can unilaterally 

warn drivers or pedestrians, or may warn both simultaneously.  The CLT Regional ITS Plan should consider 

pilot application, as well as large-scale regional roll-out when/where applicable.

High High High Medium Medium Medium Low High Medium Low Low 5 Medium Medium Low Low High Medium Low Low Low No Medium Maintains 3 or more

Land Use Alignment

Policy/Smart 

Growth 

Appropriateness

Economic Benefit
NAME-Strategy/Solution ('Recommended Strategy or Solution') Description

Safety Mode Choice

Crashes
Mode Interaction - 

Capital
ADA Accessibility

Mode Options Mode Interaction - Operations

Travel Performance Equity

Regional Scalability
SOV LOS TTI Ped LOS Bike LOS VHD Transit LOS

Freight

Socioeconomic Affordability
New ID #



Bike Car/SOV Bus
HCTC/Mass 

Transit
Ped Rideshare Microtransit Other

# of Modes 

Connected

Quality of 

Connection (s)

LOS/Travel 

Time

Truck 

Facilities

ET-34 Work Zone Management/Smart Work Zones

Smart work zones leverage new technologies to improve safety for drivers and workers in work zones.  

Management solutions include items such as (but not limited to) Work Zone Warnings, Dynamic Lane 

Merge Systems, Variable Speed Limit Systems, Automated Speed Enforcement Systems, and Warnings 

about Hazards in a Work Zone. The CLT Regional ITS Plan should consider pilot application, as well as 

large-scale regional roll-out when/where applicable.

High High Low Low High Medium Low Low High Medium Low 4 Medium High Medium High Low Low Medium Medium High No Medium Maintains 3 or more

ET-35 Smart Street Lights

Smart streetlights allow better control over lgiting intensity, use long lasting energy efficient technologies 

and help better comminicate failures back to the TMC  - all of which reduce O&M costs significantly. The 

CLT Regional ITS Plan should consider pilot application, as well as large-scale regional roll-out 

when/where applicable.

Medium Low Low Medium High High High Medium High Medium Low 7 High High Medium High High High Medium High High No High Improves 3 or more

ET-36 Dilemma-Zone Detection System

The Advanced Dilemma-Zone Detection system enhances safety at signalized intersections by modifying 

traffic control signal timing to reduce the number of drivers that may have difficulty deciding whether to 

stop or proceed during a yellow phase. This can be done today using existing detection technology (with 

some potentially required upgrades), and in the future can leverage CV/AV technology to communicate 

between vehicles and signals. The CLT Regional ITS Plan should consider pilot application, as well as large-

scale regional roll-out when/where applicable.

High Medium Low Low High Medium Low Low High Medium Low 4 Medium Medium Low High Medium High High High High No Medium Maintains 3 or more

ET-37 Curve Speed Warning

Alerts drivers when approaching curves at higher speeds than is safe. The curve speed warning 

applications can allow connected vehicles to receive information that it is approaching a curve and its 

recommended speed. This capability allows the vehicle to provide a warning to the driver regarding the 

curve and its recommended speed. In addition, the vehicle can perform additional warning actions if the 

actual speed through the curve exceeds the recommended speed. The CLT Regional ITS Plan should 

consider pilot application, as well as large-scale regional roll-out when/where applicable.

High Medium Low Low High Medium Low Low High Low Low 3 Low Medium Low High Low Low High Medium High No Low Maintains 3 or more

ET-38 Stop Sign Gap Assist (SSGA)

The Stop Sign Gap Assist (SSGA) safety application is intended to improve safety at non-signalized 

intersections where only the minor road has posted stop signs. This application includes both onboard 

(for connected vehicles) and roadside signage warning systems (for non-equipped vehicles). The 

application will help drivers on a minor road stopped at an intersection understand the state of activities 

associated with that intersection by providing a warning of unsafe gaps on the major road. The SSGA 

application collects all available sensor information (major road, minor road, and median sensors) data 

and computes the dynamic state of the intersection in order to issue appropriate warnings and alerts. 

The CLT Regional ITS Plan should consider pilot application, as well as large-scale regional roll-out 

when/where applicable.

High High Low Low High High Low Low High Low Low 3 Low Medium Low High Low Low High High High No Low Maintains 3 or more

ET-39 Vehicle Turning Right in Front of Bus Warning (Transit)

Alerts bus drivers when vehicles are attempting to turn right in front of bus when departing from a near-

side stop. Can use CV/AV technology, or can be done today using onboard sensors to monitor 

surrounding vehicles. The CLT Regional ITS Plan should consider pilot application, as well as large-scale 

regional roll-out when/where applicable.

High Medium Low Low High High High Low High Low Low 4 Medium Medium Low High Low Low High High High No Low Maintains 3 or more

ET-40 Queue Warning

Provides warning information to drivers via dynamic message signs that queues are ahead to reduce rear-

end crashes. Could be used on freeways with recurring congestion, as well as approaches to traffic 

signals. May be particularly helpful in areas with limited sight distance due to topography. The CLT 

Regional ITS Plan should consider pilot application, as well as large-scale regional roll-out when/where 

applicable.

High High Low Low High Medium Low Low High Low Low 3 Low Medium Medium High Low Low Medium Medium High No Medium Maintains 3 or more

ET-41 Left Turn Assist (LTA)

An application (V2V safety) where alerts are given to the driver as they attempt an unprotected left turn 

across traffic, to help them avoid crashes with opposite direction traffic. Today, dynamic signs can be 

used to assist drivers making unprotected left turns on high speed rural facilities. In the medium-term, 

improved onboard detection such as radar or lidar could enable left turn warnings in certain situations 

without connectivity. The CLT Regional ITS Plan should consider pilot application, as well as large-scale 

regional roll-out when/where applicable.

High Medium Low Medium High High Low Medium High Medium Low 6 Medium Medium Low High Low Low High High High No Low Maintains 3 or more

ET-42 Intersection Movement Assist (IMA)

Warns drivers when it is not safe to enter an intersection due to potential for collision with another 

vehicle. This application can provide collision warning information to dynamic signs or  vehicles which 

may perform actions to reduce the likelihood of crashes at the intersections. The CLT Regional ITS Plan 

should consider pilot application, as well as large-scale regional roll-out when/where applicable.

High High Low Medium High High High Medium High Medium Low 7 High Medium Low High Medium Medium High High High No Low Maintains 3 or more

ET-43 In-Roadway EV Charging Infrastructure

Using wirless charging infrastructure, embedded plates in the roadway could charge Evs as they pass over 

them. MPOs and coordinating agencies should consider pilot application, as well as large-scale regional 

roll-out when/where applicable.

https://www.businessinsider.com/charge-electric-car-while-driving-technology-cornell-2021-

5#:~:text=New%20electric%20vehicle%20charging%20research,they%20drive%20on%20the%20highway&

text=Researchers%20at%20Cornell%20University%20are,as%20they%20drive%20over%20them.

Low High Low Low High High Low Low High Low Low 3 Low High High Low Low Low Low Low Low No Medium Maintains 3 or more

ET-44 Road-Power Generation

Using already realized methods and technologies to embed into roadways to harness the kinetic energy 

from all the moving vehicles on highways and use that energy to be stored as well as power the items 

requiring electricity along a roadway's ROW. MPOs and coordinating agencies should consider pilot 

application, as well as large-scale regional roll-out when/where applicable.

https://cait.rutgers.edu/generating-power-every-time-you-hit-the-road/

Low High Low Medium High High High Low High Medium Low 6 Medium High High Low Low Low Low Low Low No Medium Improves 3 or more

ET-45 Solar Panel Roadway/Greenway Infrastructure

Embed solar panels into roadyway/greenways to allow for power storage/generation. MPOs and 

coordinating agencies should consider pilot application, as well as large-scale regional roll-out 

when/where applicable.

https://www.triplepundit.com/story/2016/looking-dutch-solar-bike-path-after-one-year/29346

Low High Low Medium High High Low Medium High Medium Low 6 Medium High Medium Low Low Low Low Low Low No Medium Maintains 3 or more
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Figure 5.5a – score-outputs for all S&Ss according to weights for Scenario 1. 

 

 

 

Figure 5.5b – score-outputs for all S&Ss according to weights for Scenario 2. 

 



 

 

 

Figure 5.5c – score-outputs for all S&Ss according to weights for Scenario 3. 

 

 

 

 

Figure 5.5d – Sensitivity Analysis for all S&Ss relative to scores from each of the 3 scenarios evaluated.  Y-axis represents priority-rank earned by each of the S&Ss over all three scenarios.  The blue and gray dots further define the variation 

between individual rankings over each of the scenarios (i.e., PM-9 ranks #1 in accordance with all evaluation criteria across all 3 scenarios, whereas ET-42 ranks fairly high with one scenario, but ranks towards the middle of all S&Ss with a 

different scenario). 

 



Strategies & Solutions Combined into existing or new S&S - based on feedback collected during Phase 3 Engagement (April 1 - May 15, 2021)

Phase 3 ID# New ID# Name Description

PR-19 Carolina Panthers Workforce Study

A study should be conducted to evaluate impacts of new Panthers 

training facility location in Rock Hill and if there are needs for transit or 

micromobility solutions to help employees access the site.  

PR-18 PR-17 Workforce, Mobility & Economic Development Study

Regional and local governments should coordinate with economic development groups 

to conduct a workforce and mobility study to understand existing geographic 

distribution of low income households/individuals as compared with existing 

geographic distribution of certain job classes.  The study should also seek to evaluate 

the impacts of decentralization of major service industries, which is a trend taking shape 

across the Charlotte region.  Goals of the study would be:

1. to not only help those households understand what opportunities exist with the 

necessary training/education, but also how to better physically connect the two groups 

with appropriate mobility options.

2. understand the potential need for the creation of more activity centers close to 

residential communities to help shorten work-trips.

3. for larger employers with campuses or within large activity centers/mobility hubs - 

assess the need for increased transit and/or micromobility solutions (including 

autonomous shuttles) to access the site.

feedback identified that catering to one employer would set a 

precedence; should generalize and conduct a workforce, mobility 

and economic development study all together.  

PR-20 Workforce & Economic Development Study

A study should be conducted to evaluate impacts of the decentralization 

of major service industries, which is a trend taking shape across the 

Charlotte metro area.  These industries include health care, 

technical/community college institutions and certain professional 

services.  Goal of the study would be to understand the creation of more 

activity centers close to residential communities, which would shorten 

work-related trips.

PR-18 PR-17 Workforce, Mobility & Economic Development Study

Regional and local governments should coordinate with economic development groups 

to conduct a workforce and mobility study to understand existing geographic 

distribution of low income households/individuals as compared with existing 

geographic distribution of certain job classes.  The study should also seek to evaluate 

the impacts of decentralization of major service industries, which is a trend taking shape 

across the Charlotte region.  Goals of the study would be:

1. to not only help those households understand what opportunities exist with the 

necessary training/education, but also how to better physically connect the two groups 

with appropriate mobility options.

2. understand the potential need for the creation of more activity centers close to 

residential communities to help shorten work-trips.

3. for larger employers with campuses or within large activity centers/mobility hubs - 

assess the need for increased transit and/or micromobility solutions (including 

autonomous shuttles) to access the site.

idea is to combine all factors between workforce mobility, major 

employers/employment centers, and economic development 

into one study

PR-25 Mass Transit Connectivity Metrics

Regional and local governments should coordinate to define standard 

goals and metrics that coordinate how & when local transit/other forms of 

micromobility services connect to mass transit (B/L/CRT) stations in a 

timely manner that preempts mass transit mode's arrival.  These goals & 

mertrics will allow for improved system management and coordination 

will assist with connecting users between the local mobility network and 

mass transit options.  The users will have better trust in the system 

knowing this coordination exists and be more willing to use the alternative 

modes knowing their travel is prioritized through efficient 

scheduling/timing.

PR-25 PR-20 Transit & Travel Demand Modeling

Outputs from the Metrolina Regional Model (MRM) and the recent origin-destination 

exercise indicate a somewhat even distribution of trips within more localized portions of 

the I-77 Corridor Study area.  Rather than assume that Uptown Charlotte's central 

business district is the hub for the whole region, which much of the regional transit 

sytem is designed for, the MRM program should develop functions to include transit 

mode-shift applications to help local and regional planning efforts realize what different 

types of transit solutions (community/local, express and/or mass) can do to alleviate 

congestion on the existing network. As a part of this exercise, it should consider metrics 

developed that inform how local transit or other forms of micromobility services 

connect to mass transit stations in a timely manner that is designed to preempt mass 

transit mode's arrival. Should incorporate outputs from annual development reports to 

measure comprehensive impacts of development.

realization that goals between PR-24 & 25 very similar and could 

be combined - metrics could be developed as a part the process 

to define transit in the TDM practice

PR-12 Duke Energy & Incident Corridor Management

Regional and local governments should coordinate with Duke Energy to 

ensure effective ICM practices are in place for events involving energy-

related infrastrcuture.  This coordination should also seek financial 

compenstation from Duke Energy, when appropriate, to support ICM 

events involving energy-related infrastructure.

PR-8 PR-8
Regional Working Group Supporting Integrated Corridor 

Management 

State, regional and local governments should coordinate to host a series of dialogues 

with necessary stakeholders that manage and operate throughout the regional 

transportation network.  This group should be a sub-component of the TSM&O Working 

Group.  Goal of the series would be to further educate those involved the benefits of 

ICM and why coordination across modes, agencies and jurisdictions is critical for such a 

program's/systems's success.  Governments and stakeholders should also define cycle 

for such a series to occur over time, which will allow for updates to such a program and 

knowledge about emerging technologies and best practices. Regional and local 

governments should coordinate with Duke Energy to ensure effective ICM practices are 

in place for events involving energy-related infrastrcuture.  This coordination should 

also seek financial compenstation from Duke Energy, when appropriate, to support ICM 

events involving energy-related infrastructure.

realization that Duke Energy is just one stakeholder amongst 

many - language in the PR-8 description highlights involvement 

of Duke to their oversight with the utilities that support how ICM 

can be supported

PM-26

Mobility/Activity Hub & Healthy Food Access 

Policy

Regional and local agencies should consider developing policy language 

for local jurisdiction adoption that would encourage inclusion of healthy 

food inclusion with mixed-use developments that occur in mobility 

hub/activity center areas.  Goal of this policy would be to expand access to 

healthy food across the entire region, connected by quality mobility 

infrastructure.

PM-25 PM-32 15-Minute City Policy

Regional and local agencies should consider applying the '15-minute city' design policy 

with interested jurisdictions and possibly throughout the entire region.  This policy 

language would help local jurisdictions create local development patterns and 

supportive infrastructure that guarantee citizens' access to all needs within a short walk, 

bike or transit trip.  Language should also help to encourage inclusion of daily-need 

amenities (i.e. food, healthcare, public amenities, public transportation, etc...)

feedback received during certain stakeholder group meetings 

was that the healthy food access policy may have been too 

specific.  This language became generalized and included with 

the recommended 15-minute city polic and providing adequate 

mobility access to citizenz' daily needs.

Phase 3 ID # Name Description Justification for Combination

Combined With



PR-22

Integrated Corridor Management & Air Quality 

Attainment

Regional and local government partners should consider methods and 

quantifiable strategies to use ICM practices that tie in with air quality 

attainment goals.  

PR-33 PR-27 Incident/Event Management Planning

Regional and local agencies should conduct a study and set of standards for for 

incident/event management around generalized scenarios, as well as around specific 

location-type scenarios (i.e. stadium events).  Goals of the study would be to inform 

overall corridor management protocols and ensure minimal disruptions to the mobility 

network. Should also include methods and quantifiable strategies that tie ICM with Air 

Quality Attainment goals. This should also consider development of a set of goals and 

metrics that would incorporate ICM protocols to inform overall ICM program success. 

the specific components highlighted with ICM and Air Quality 

Attainment could be incorporated with the generalized 

recommendation of Incident/Event Management Planning

PR-27

Regional Incident Management Goals & Metrics

Regional and local agencies should develop/implement a coordinated set 

of goals and metrics that would incorporate incident management protocls 

with the overall integrated corridor management program.  The goals and 

metrics should rely on data that is relayed from active traffic management 

devices such as variable speed limit signs, lane use signs (and many more).  

This data from roadway facilities that monitor network usage should be 

used to inform success of integrated corridor management, which will 

include how to manage any form of incidents.

PR-33 PR-27 Incident/Event Management Planning

Regional and local agencies should conduct a study and set of standards for for 

incident/event management around generalized scenarios, as well as around specific 

location-type scenarios (i.e. stadium events).  Goals of the study would be to inform 

overall corridor management protocols and ensure minimal disruptions to the mobility 

network. Should also include methods and quantifiable strategies that tie ICM with Air 

Quality Attainment goals. This should also consider development of a set of goals and 

metrics that would incorporate ICM protocols to inform overall ICM program success. 

The development of metrics should be a part of regional 

incident/event management planning.  This language is included 

in the new combined recommendation

PR-29
Central Data Management & Performance 

Measurement System

Regional and local governments should coordinate to define and develop a 

centralized data management and performance measurement system 

related to monitoring all aspects with respect to the mobility network and 

land development actions (think Smart City framework - but developed for 

a region - a Smart Region).  This effort should require integration of 

existing systems to better inform each other, but also build upon and 

create new data relationships that enhance the region's knowledge of how 

land and transportation networks impact one another.

ET-24 ET-24 Data Operating Systems for Smart City/Region Management

Stemming from Smart City review recommendations as a part of Beyond 77, the region 

should implement through partnerships a single data operating system that allows for 

centralized regional and local mobility management. Regional and local governments 

should coordinate to define and develop this centralized data management and 

performance measurement system. This effort should require integration of existing 

systems to better inform each other but also build upon and create new data 

relationships that enhance the "smart-ness" of the region's knowledge of how land and 

transportation networks impact one another. 

The programming recommendation was nearly similar to that of 

ET-24.  Because the concept of a Smart Region is technically 

emerging, it is recommended to remove and combine language 

aspects into the ET key area.



Strategies & Solutions Removed Post-Phase 3 Engagement

PR-1 Commercial Vehicle Parking System

In order for a system to be truly successful across the metropolitan 

region, both North and South Carolina will need to develop a bi-state 

agreement to implement common system for commercial vehicle 

drivers to use efficiently rather than having to use two separate 

platforms from each state.

Regional and local agencies should coordinate to develop policy language that can 

be adopted by local jurisdictions that allow for multiple uses of certain 

streets/corridors.  When demand for use by the dominant mode for which the 

facility was designed, said facility could be redefined for alternative modal use.  

PM-30 Lane/Shoulder Width Policies

This PM did receive a couple comments during phase 3.  it was originally 

recommended by the consultant team to help enhance aspects of safety on existing 

and new roadway facilities.  BUT - questioning the reality of reconfiguring every 

single roadway for this to happen.  The consultant team is highlighting it to consider 

for removal based on its limited scale among other reasons

ET-30 Enhanced Networks & Data Systems

Solutions that improve flow and reliability of data, reduce latency, 

provide wider bandwidths, enhance archiving and data monetization, 

and promote interoperability

The language was generic and somewhat duplicative of what was already stated in 

other strategies related to networks and data systems, especially with respect to 

smart city/region concepts to be explored and further recommended in the 

updated version of strategies/solutions.

PR-59 Single-Platform Trip Booking System

Regional agencies should coordinate to develop and implement a 

single platform that integrates all available mobility modes requiring 

payment and/or route determination needs.  This effort will most likely 

require partnering with several third-party application developers to 

form integration functions.  Goal of this platform will serve as a 

foundation to help citizens around the entire region feel comfortable 

with making local and regional trips effectively through using 

alternative modes (i.e. not using a car).  This single platform can also 

help visitors move about the region more comfortably without having 

to fumble between multiple applications.

Duplicate concept with an Emerging Technology strategy recommendation 

(Mobility Wallet).  Team determined to remove this from the program, as the ET 

item encompasses programmatic features associated with building and developing 

such a platform.  This type of platform is also still very much emerging, as private 

market concepts have not yet been able to provide adequate solutions for large and 

growing transit systems (i.e. issues with CATS searching for right technology just for 

their services and having to solicit DART from Dallas for a custom development).

Phase 3 ID # Name Description Justification for Removal

Regional and local agencies should coordinate to determine 

appropriate lane width minimums and incorporate into roadway

design policies that build on state-required minimums.  This initiative is 

in response to rising issues with distracted driving and the physical 

space limitations and tempatations to fit as much as possible into a 

constrainted right of way.



PM-2
Policy to allow for MPO Consolidation 

& Centralization

Leadership of all MPOs and RPOs that define the greater Charlotte 

metropolitan region should consider coordinating with State and 

Federal representation to develop policies that would allow for 

consolidation of planning organizations into one unified entity.  

Purpose of this unification would be strengthen priorities and 

collaboration across the metropolitan region to ensure optimal 

delivery of infrastructure/community investment for transportation 

needs.  Region should also look to other peers who have successfully 

consolidated (i.e. San Diego - SANDAG; Cincinatti - OKI).

Based on stakeholder and direct client feedback, it was noted to remove this 

strategy from the master list, but retain it on the list of items to be removed for 

future reference if/when the event arises for future leaders to explore and 

understand historical context.

PM-3 Policy to form a Regional Commission

Leadership of all MPOs, RPOs and the Council of Governments (COG) 

should consideration coordinating with State and Federal 

representation, as well as all local jurisdictions in associated planning 

areas, to determine efficacy and policy to develop one single regional 

planning agency.  This agency would combine all planning efforts that 

each organization currently focuses on independently and creates a 

new entity to coordinate, collaborate and plan on critical regional 

community needs that span beyond and support local jurisdiction 

initiatives.  Region should also look to other peers who have 

successfully developed a regional council (Atlanta Regional Council - 

ARC)

Based on stakeholder and direct client feedback, it was noted to remove this 

strategy from the master list, but retain it on the list of items to be removed for 

future reference if/when the event arises for future leaders to explore and 

understand historical context.

PM-17 Adaptive Use Streets Policies

Regional and local agencies should coordinate to develop policy 

language that can be adopted by local jurisdictions that allow for 

multiple uses of certain streets/corridors.  When demand for use by 

the dominant mode for which the facility was designed, said facility 

could be redefined for alternative modal use.  

As written, it is very similar to complete streets policies and guides from 

NCDOT/local jurisdictions that are already enabled.  The only difference here was 

to have a PM recommendation to help develop a toolkit of resources on how 

communities can be flexible with their ROW relative to mode-usage (ultimately in 

response to COVID and how cities and towns adapted to allow different uses within 

existing ROW in certain business areas/neighborhoods).  Team just not sure if this 

should be maintained or if appreciated by CRTPO/stakeholders.  This PM did not 

receive any comments during Phase 3

PM-30 Lane/Shoulder Width Policies

Regional and local agencies should coordinate to determine 

appropriate lane width minimums and incorporate into roadway 

design policies that build on state-required minimums.  This initiative is 

in response rising issues with distracted driving and the physical space 

limitations and tempatations to fit as much as possible into a 

constrainted right of way.  

This PM did receive a couple comments during phase 3.  it was originally 

recommended by the consultant team to help enhance aspects of safety on existing 

and new roadway facilities.  BUT - questioning the reality of reconfiguring every 

single roadway for this to happen.  The consultant team is highlighting it to consider 

for removal based on its limited scale among other reasons



PI-23 Freight-Only Lanes

State, regional and local agencies should coordinate to implement 

freight-only lanes for heavily traveled freight routes that help to 

effectively connect concentrated nodes of 

industry/commerce/logistics/intermodal facialities.

Through stakeholder and virtual public meetings, feedback was received to 

incorporate freight lane restrictions.  This PI recommendation was documented 

initially as a very aspirational goal to allow freight trucks have their very own 

dedicated ROW, whether through lanes or independent facilities.  This may be one 

that would/could be easily dismissed by many stakeholders, including some freight 

operators.



 

 

 

 

Proposed Method to Address Task 5 1 
 

 

Memo 

To: Agustin Rodriguez 

From: Adam Howell Email: adam.howell@atkinsglobal.com 

Date: February 4, 2021 Phone: 704-665-4423 

Ref: Scope of Work for I-77 Corridor 
Study, March 2019 

cc: Bob Cook 

Subject: Proposed Method to Address Task #5 – Deviation from Travel Demand Model Use  

 
Proposed Process to Further Identify & Evaluate Projects/Infrastructure & Emerging Technology 
Solutions 
 
Step 1 - Identify 
The consultant team will review all proposed solutions initially documented in December 2020 – so as 
to identify which items would be applicable to undergo a spatial analysis. 
 
The consultant team will identify any gaps in the initial list and add in appropriate solutions that 
enhance/support any of the eight modes (defined in the evaluation criteria matrix) and would be 
appropriate for the purposes of this study, moving forward. 
 
The consultant team will review the updated list and develop umbrella concepts that capture the 
general purpose of groups of similar solutions.  Umbrella concepts will be based on the eight (8) mode 
options defined in the evaluation criteria matrix.  Simultaneously, the consultant team will organize 
previously documented solutions as sub-components under appropriate umbrella concepts defined as a 
part of this step.   
 
The consultant team will employ a spatial analysis to further identify sub-components with specific 
spatial orientations that are applicable to each umbrella concept.  To allow planners and decision 
makers the ability to assign appropriate ratings to each specific documented solution (ratings defined as 
a part of Step 2 below), this spatial analysis will utilize the following resources:  
 

Mixed-Use Indicator (MUI) Corridor Map, layered with Travel Time Index & Predefined Focus 
Areas 
Consultant team will use this resource as a starting point.  For Beyond 77, the direction to 
further enhance the relationship between land use and transportation is demonstrated by 
looking at the density of ‘dark blues’ and opportunities to connect between or within through an 
array of viable multimodal options.  Focus areas were originally defined based on severe areas 
of TTI/congestion indicators – consultant team will consider locations and corridors within or 
around focus areas, informed by TTI & MUI, to initiate the identification of potential solutions 
relative to each of the eight modes identified for this study. 
 
 

https://atkinsna.maps.arcgis.com/apps/MapJournal/index.html?appid=d173111609b141e596f92dadec352ec4
https://atkinsna.maps.arcgis.com/apps/MapJournal/index.html?appid=d173111609b141e596f92dadec352ec4


 

 

 

 

Proposed Method to Address Task 5 2 
 

Current Mobility Network in the Corridor 
Team will use this resource to understand the existing mobility network in operation/place as of 
the start of 2020.  Recommended solutions may also include improvements to existing services 
and infrastructure. 
 
Current Mobility Network Analysis 
Team will use this resource to understand initial performance analyses of certain systems and 
infrastructure in place to support the existing mobility network.  There may be additional 
multimodal options to consider for implementation to support existing systems and/or 
infrastructure. 
 
Connect Beyond (CLT Regional Transit Plan) 
Team will use this resource (embedded interactive GIS map and associated layers on the 
homepage) as a check & balance tool to confirm any documented solution for high capacity 
transit corridor concept aligns with the Connect Beyond Initiative. 

 
Step 2 - Evaluate 
 
The consultant team will evaluate the umbrella concepts through the evaluation matrix and existing 
rubric scale (decision model side) to understand their efficacy in relation to the evaluation criteria 
defined for this study. 

 
The consultant team will then employ a High-Medium-Low rating scale (consistent with rating scales 
used in the decision model’s evaluation criteria) to further evaluate sub-components with specific spatial 
orientations using the following rubric: 

 
High – The recommended solution is likely to enhance mobility in and/or between the indicated 
location(s) by improving connections through multimodal opportunities that may experience 
exceptional utilization by those that live and work around said location(s). 
 
Medium– The recommended solution is likely to enhance mobility in and/or between the 
indicated location(s) by improving connections through multimodal opportunities that may 
experience acceptable utilization by those that live and work around said location(s). 
 
Low– The recommended solution is likely to enhance mobility in and/or between the indicated 
location(s) by improving connections through multimodal opportunities that may experience low 
levels of utilization by those that live and work around said location(s). 

https://atkinsna.maps.arcgis.com/apps/MapJournal/index.html?appid=3358557611ba478baf95fd0faecf5adb
https://atkinsna.maps.arcgis.com/apps/MapJournal/index.html?appid=c61976e4796f493cae5c78df515a4ede
https://www.connect-beyond.com/


 

 

 

 

Proposed Method to Address Task 5 3 
 

 
 
It is to be recognized that a solution can be documented as ‘Low’ based on current land use 
policies/decisions in place.  That rating can be changed, though, if land use policies/decisions in the 
future are modified to accommodate more mixed-use composition.   
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