Chapter 05
Addressing
Transportation
Challenges

To address the challenges that lie ahead, it is
important for the CRTPO to utilize new and existing tools, continue to coordinate with stakeholders, and pursue strategies to respond to
changing conditions. The CRTPO has several
existing tools that it maintains and updates and
is continually exploring options to improve on
those and develop new ones. Coordination with
its partners and contributing to various planning
initiatives is also a critical aspect of responding to transportation challenges. In addition,
researching and evaluating new and innova-
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tive strategies provides an opportunity to discover new resources and best practices to help
advance transportation initiatives in the CRTPO
planning area.
This chapter highlights various tools, coordination efforts, and new strategies that helped the
CRTPO develop recommendations included in
the Metropolitan Transportation Plan (MTP) to
utilize available resources wisely for the betterment of the transportation system.
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Tools
Several tools are utilized by the CRTPO as part
of its planning efforts. They help inform decision-makers, assess impacts of project investments, and assist with project identification. Four
of the tools are highlighted in this MTP, including
three that have been updated from previous efforts
and one that was created during the plan’s development, as follows:
• Scenario Planning
• Congestion Management Process
• Degree of Impact Analysis
•
Freedom Park
in Charlotte

Active Transportation Corridors

Each tool is described in more detail on the following pages, including
its purpose, how it contributes to the planning process, and the outcomes it provides.

Scenario Planning

Planning Factors
Addressed
Economic
Vitality
Efficient
System
Integration
and Connectivity
Accessibility

Scenario planning is a tool the CRTPO uses to evaluate different factors,
such as land use or telecommuting, to help make informed and coordinated decisions. The goal of scenario planning for the 2050 MTP was
to develop a framework for measuring the impacts and evaluating the
trade-offs of different external forces, such as land use development
patterns, that might influence future travel behavior in the region.
The Federal Highway Administration (FHWA) actively promotes scenario planning by state departments of transportation and Metropolitan
Planning Organizations (MPO) through its performance-based planning
and programming initiative to better integrate transportation, land use,
environment, and technology decisions. For the 2050 MTP, several scenarios were studied to determine how the CRTPO planning area might
grow or transform in the future and then measured and evaluated the
trade-offs of each scenario.
The scenarios considered the impacts of the following change factors
on travel behavior and future investments in the regional transportation
system:
•
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Connected and autonomous vehicles (CAV)

Chapter 05 | CRTPO 2050 MTP

•

Changing growth and development
patterns

•

Trends toward working-from-home

Ultimately, the scenarios themselves are not
specific forecasts or predictions, but possible
outcomes based on existing conditions, emerg-

ing trends, or the region’s desire to change
course for the future. The results of this scenario planning effort were provided to the CRTPO’s
member jurisdictions as a resource to identify
potential projects to be considered for inclusion
in the MTP.

Planning Models
The scenario planning initiative utilized two
models for evaluating alternative growth
scenarios and measuring their impacts:

in the MCM streamlines the workflow for
running alternative growth scenarios in the
MRM.

• Metrolina CommunityViz Model (MCM)

Metrolina Regional Model

• Metrolina Regional Model (MRM)

The MRM forecasts future year demand
on existing and planned transportation
facilities using anticipated land use, demographic, and travel pattern information
unique to the region. Approximating future
year conditions on the transportation system helps transportation officials assess
the implications of growth, compare alternative transportation solutions, and measure the impacts of policy decisions.

Metrolina CommunityViz Model
The MCM is the product of region-wide
initiatives in 2016 and 2020 to develop
more consistent and replicable methods for
allocating socioeconomic data to be used
in the MRM. It streamlines the process and
provides a standardized methodology for
translating local plans, socioeconomic data,
and land use trends into growth projections
throughout the planning area and allows
the impact of physical development or
policy decisions to be compared side-byside. As an example, an increase in housing
units will show immediate impacts to the
area’s future population, travel demand,
employment base, and demand for city
services.
By providing more efficient methods and
tools, and recognizing the inherent relationships between land use, transportation,
and urban design, the MCM allows users
to study the fundamental components of a
more efficient and sustainable transportation system. Socioeconomic data allocated
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The MRM uses socioeconomic data and
surveyed travel characteristics, including
trip purpose, to determine future demand
on the transportation system. Vehicle trips
estimated in the travel demand model are
assigned to the road network using specific
volume capacity and free flow speed values
for individual links in the network. Together,
the values for each link help determine
the entire system’s efficiency for moving
vehicles between origins and destinations
in the region. Increasing capacity or
travel speed along one or more corridors
in the study area generally improves the
performance of the road network.
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Scenario Planning
Study Area
The scenario planning initiative
for the 2050 MTP expands the
CRTPO planning area to a study
area that matches the region
represented in the MRM, including two states, five MPOs, two
rural planning organizations
(RPO), 12 counties, and 77 municipalities.
Gaston-Cleveland-Lincoln MPO
Rock Hill-Fort Mill Area Transportation Study
Charlotte Regional Transportation Planning
Organization
Rocky River Rural Planning Organization
Catawba Regional Council of Governments
Rural Transportation Planning Agency
Greater Hickory MPO

CRTPO 2050 MTP Scenario Planning Initiative Study Area

Cabarrus-Rowan MPO

County Boundaries

Water Bodies

Major Roads

Change Factors
Existing conditions and the three change factors for the scenario planning initiative provided a range of possible future conditions for developing alternative scenarios. Outlining the range of possible future conditions for each factor in the different scenarios assumed an array of
conservative-moderate-aggressive movements or actions away from
existing conditions, as follows:
CONNECTED AND AUTONOMOUS VEHICLES
The range of possible future conditions for CAVs evaluated for the 2050
MTP focused on the size, location, and connectivity of different transportation investment scenarios, which are displayed in Figure 5-1.
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Figure 5-1

Connected and Autonomous Vehicles Possible Future Conditions

Status Quo Condition
•

No CAV Technology

Conservative Investment
•

Moderate Investment
•

Conservative CAV Network Plus
Managed Lanes for Freeways
Converted to CAV Only Lanes &
Expressways

Freeway General Purpose Lanes,
Managed Lanes for Freeways &
Managed Lanes for US 74

Aggressive Investment
•

Moderate CAV Network Plus
Select Thoroughfares

CHANGING GROWTH AND DEVELOPMENT PATTERNS
For changing growth and development patterns, the range of possible future conditions in the region
focused on different “intended growth areas” that might be influenced by local government plans and
policies, market or demographic trends, and developer/builder interests for different product types.
Figure 5-2 shows these scenarios.
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Figure 5-2

Changing Growth and Development Patterns
Possible Future Conditions

Intended Growth Areas,
2018 to 2050:

Desirable Growth Patterns,
2018 to 2050:

New Homes & Employees
Allocated, 2018 to 2050:

Future growth may move away
(conservative) or toward
(moderate or aggressive)
existing developed areas.

Future growth may be more
attracted to specific areas of the
region (red) vs. others
(yellow or blue).

Future growth (black dots)
anticipated in the region,
starting with areas in red,
then yellow, then blue.

Status Quo Condition

Widespread Sprawl (Conservative)

Dispersed Activity Centers (Moderate)

Compact, Centralized Centers (Aggressive)
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TRENDS TOWARD WORKING FROM HOME
The range of possible future conditions for
telecommuting are provided in Figure 5-3.
These focused on the reduction of hometo-work (and work-to-home) trips for office
and government employees.

Figure 5-3

Trends Toward
Working from Home
Possible Future Conditions

Status Quo Condition

0%
Moderate Condition

-25%
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Conservative Condition

-10%
Aggressive Condition

-35%
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Figure 5-4 summarizes the range of possibilities for each of the three change factors considered for
this scenario planning initiative.
Figure 5-4

Summary of Possible Future Conditions

Status Quo
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Conservative

• No CAV
Technology

• Freeway General
Purpose Lanes,
Managed Lanes for
Freeways & Managed
Lanes for US 74

• Adopted Community
Plans

• Widespread Sprawl
Patterns

• No Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs

• 10% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs
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Moderate

Aggressive

• Conservative CAV
Network Plus
Managed Lanes for
Freeways Converted to
CAV Only Lanes &
Expressways

• Moderate CAV
Network Plus
Select Thoroughfares

• Dispersed Activity
Centers

• Compact, Centralized
Centers

• 25% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs

• 35% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs
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Baseline Scenario
• No CAV Technology

• Adopted Community
Plans

Little Sugar Creek Greenway in Charlotte

Growth Scenarios
The combination of different factors considered for this scenario planning initiative guided the creation of 10 growth scenarios
that were tested in the MCM and the MRM. One scenario provided
a baseline (status quo) for comparing the type and magnitude of
change expected for each future alternative. The nine other scenarios assumed different combinations of the change factors previously described. Future year growth projections for population,
employment, and students in 2050 remained constant for all 10
scenarios, summarized as follows:
Scenario 1
• Moderate CAV
Network Plus Select
Thoroughfares
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Scenario 2
• Conservative
CAV Network Plus
Managed Lanes for
Freeways Converted
to CAV Only Lanes &
Expressways

• Widespread Sprawl
Patterns

• Widespread Sprawl

• 10% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs

• 25% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs

Patterns

• No Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs

Scenario 3
• Freeway General
Purpose Lanes,
Managed Lanes for
Freeways & Managed
Lanes for US 74

• Widespread Sprawl
Patterns

• 35% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs
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Scenario 4
• Moderate CAV
Network Plus Select
Thoroughfares

• Dispersed Activity
Centers

• 10% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs

Scenario 7
• Moderate CAV

Scenario 5
• Conservative
CAV Network Plus
Managed Lanes for
Freeways Converted
to CAV Only Lanes &
Expressways

• Dispersed Activity
Centers

• 25% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs

Scenario 8
• Conservative

Network Plus Select
Thoroughfares

CAV Network Plus
Managed Lanes for
Freeways Converted
to CAV Only Lanes &
Expressways

• Compact, Centralized

• Compact, Centralized

Centers

• 10% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs
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Centers

• 25% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs

Scenario 6
• Freeway General
Purpose Lanes,
Managed Lanes for
Freeways & Managed
Lanes for US 74

• Dispersed Activity
Centers

• 35% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs

Scenario 9
• Freeway General
Purpose Lanes,
Managed Lanes for
Freeways & Managed
Lanes for US 74

• Compact, Centralized
Centers

• 35% Shift in
Telecommuting for
Office (Non-Retail/
Non-Industrial)
Oriented Jobs
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Scenario Performance Indicators

Next Steps

Twelve performance indicators were created for
the scenario planning initiative, to quantify and
explain the differences between the status quo
and nine alternative growth scenarios. The indicators also provide information and insights
specific to the six 2050 MTP goals and influence
the recommendations included in Chapter 9 (as
described in Next Steps).

The CRTPO is committed to the long-term viability of scenario planning in the region and supports further coordination to develop the data,
tools, and processes necessary to effectively
integrate scenario planning into other plans and
studies. Chapter 9 outlines recommendations
the CRTPO will pursue to maintain momentum
and continue to expand its scenario planning
efforts to help validate the planning process and
provide additional information for member jurisdictions.

Table 5-1 lists the 12 performance indicators
and illustrates how they align with each of the
2050 MTP goals. Performance indicator results
for the three-county CRTPO planning area, as
well as each individual county, are provided in
Appendix D.

Charlotte Transportation
Center in Uptown
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Table 5-1

Relationship of Scenario Planning Performance
Indicators to MTP Goals

2050 MTP Goals

1. Safe, efficient,
sustainable
transportation

Scenario Planning Performance Indicators
Proximity to Regional Activity Centers, 15-Minute Travel Sheds, New
Homes (2018-2050)
Proximity to Regional Activity Centers, 15-Minute Travel Sheds, New
Employees (2018-2050)
Vehicle Miles Traveled on the Highway System in 2050
Vehicle Hours Traveled on the Highway System in 2050
Proximity to Premium Transit Stations, New Homes (2018-2050)

2. Integrated, accessible,
multimodal
transportation

Proximity to Premium Transit Stations, New Employees (2018-2050)
Proximity to High Capacity Transit Corridors, CONNECT Beyond
Candidate Routes, New Homes (2018-2050)
Proximity to High Capacity Transit Corridors, CONNECT Beyond
Candidate Routes, New Employees (2018-2050)
Land Consumed for Future Development (2018-2050)

3. Improve quality of life

Average Home Density, New Construction (2018-2050)
Average Employment Density, New Construction (2018-2050)
Proximity to Premium Transit Stations, New Homes (2018-2050)

4. Equitable
transportation options

Proximity to Premium Transit Stations, New Employees (2018-2050)
Proximity to High Capacity Transit Corridors, CONNECT Beyond
Candidate Routes, New Homes (2018-2050)
Proximity to High Capacity Transit Corridors, CONNECT Beyond
Candidate Routes, New Employees (2018-2050)

5. Regional and
Share Performance Measure Results with CRAFT, MCM Plus Study Area
statewide collaboration
6. Economic
Percent of New Industrial Employees in Freight Corridors and Clusters
competitiveness
Note: Some performance indicators are listed multiple times because they align with more than one goal.
Terms Defined:
15-Minute Travel Sheds - within a 15-minute drive
CRAFT - Charlotte Regional Alliance for Transportation
Freight Corridors and Clusters - as defined in the Greater Charlotte Regional Freight Mobility Plan (discussed in Chapter 3)
High Capacity Transit Corridors - as defined in CONNECT Beyond (discussed on page 146)
Premium Transit - light rail, streetcar, or bus rapid transit service
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Congestion Management
Process
The Congestion Management Process (CMP) is
described by the FHWA as a systematic and regionally-accepted approach for managing congestion. It provides accurate, up-to-date information on transportation system performance
and assesses alternative strategies for congestion management that meet state and local
needs. Federal regulations require MPOs with a
population over 200,000 to establish a process
for managing congestion.1 This tool provides
recommendations for the effective management
of congested facilities to ensure all potential alternatives to address congestion have been examined for identified projects that include additional roadway capacity.
In 2018, the CRTPO coordinated with stakeholders and member jurisdictions to develop its
CMP, and a report was produced that describes
the process, strategies, and results in detail. The
CMP was updated by collecting and analyzing
recent data. The updates documented in this
MTP are intended to inform investment decisions and project development within the planning area.

1

The CMP features a process to filter roadway
segments through a series of identified congestion management strategies in relation to
highway improvement needs. The purpose of
the CMP is to assess strategies that are not
traditional single-occupancy vehicle (SOV) expansion, such as construction of new general
purpose travel lanes, before programming
roadway projects in the MTP and Transportation
Improvement Program (TIP) that add capacity.
Key components for development of the CMP
are displayed in Figure 5-5.

Source: Code of Federal Regulations: Title 23, Part 450.322
Congestion Management Process in transportation management areas.

Figure 5-5

CMP Development Process

DEFINE
Study Area and
Congested Corridors
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In consultation with
Planning Factors
FHWA, the CRTPO
Addressed
decided to extend
the CMP study
Safety
area to include
the entirety of
Environment
Union County.
Portions
of
Efficient
southern and
System
eastern Union
County are not
Accessibility
included in the
current CRTPO planning area; however, including them in the CMP had no adverse impact on
those areas and ensured a comprehensive assessment was conducted.

DEVELOP
Goals, Objectives,
and Performance
Measures

EVALUATE
System
Performance

IDENTIFY
Strategies

Implement
Process
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CMP Goals, Objectives, and Performance Measures
The goal of the CMP is to manage congestion within the CRTPO planning area. This goal is supported
by four objectives, along with performance measures that have been established to quantify the objectives. The objectives may continue to evolve over time to address the changing national, statewide,
regional, or local context of congestion. Table 5-2 displays the CRTPO CMP goal, objectives, and performance measures. The use of performance measures is critical in the analysis and assessment of
congestion within the study area, as described in the Summary of Data and Performance.
Table 5-2

CMP Goal, Objectives, and Performance Measures

Goal: Manage Congestion
Objectives:

Performance Measures:

% of Roadway Miles at a Travel Time Index (TTI)/
Volume-to-Capacity Ratio
Number of crashes related to the statewide
Reduce non-recurring congestion duration
average
Consider full range of congestion management
Were all reasonable techniques/strategies
strategies
considered (yes/no?)
Improve the resiliency, redundancy, and reliability Extract data from HERE – Planning Time Index
of the transportation network
(PTI) or other indices
Develop congestion management measures

Summary of Data and Performance
DATA COLLECTION
The Global Positioning System (GPS) based HERE travel time data acquired by the NCDOT was identified as the most appropriate dataset available to measure and identify the facilities with existing congestion. HERE is a technology company that provides existing and historical traffic information by collecting and analyzing anonymous vehicle and smartphone location data.
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TRAVEL TIME INDEX
Using HERE data, a Travel Time Index (TTI) is
derived, which is a ratio of peak period travel
time2 to the time required to make the same
trip during free-flow traffic conditions. Based
on the 2019 HERE data acquired, a TTI was
calculated for the CRTPO planning area to
classify the facilities with existing congestion,
as follow:
•
•
•

< 1.1 minimally congested
1.1 to 1.5 moderately congested

> 1.5 heavily congested

Based on the analysis of TTI, 56% of the roadway segments (1,744 miles of roadway) in the CRTPO CMP study
area are currently experiencing either moderate or heavy congestion (a TTI of 1.1 or more). These results are shown in Table 5-3.
US 74 in Charlotte

Table 5-3

Percent Roadway Miles of Travel Time Index
Corridor Congestion Condition

Measure

No Data

Minimal
Congestion

No. of Miles (%)

25 (1%)

1,342 (43%)

Moderate
Congestion

Heavy
Congestion

1,178 (38%)

566 (18%)

Source: Here TTI Data (2019), accessed via https://pda.ritis.org (Total length - 3,111 miles)
Note: Due to limitations of the available HERE data, TTI is not provided for 1% of miles.
Note: Miles represent bi-directional miles.

In addition, Figure 5-6 displays congestion along those corridors using
a peak hour TTI. This analysis provides an indicator of where congestion
is located throughout the study area.

2
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The TTI ratio of peak period travel time to free-flow travel time is computed for the AM (6:00
AM to 9:00 AM) and PM (4:00 PM to 7:00 PM) peak periods on weekdays.
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Figure 5-6

Travel Time Index

N
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VOLUME TO CAPACITY RATIO ANALYSIS
To identify future congestion conditions, a peak
period volume to capacity ratio (v/c) was calculated from the MRM. Using v/c from the MRM, the
CRTPO planning area facilities are classified as
follows:
• 0.85 or less is below capacity
• > 0.85 to 1.1 is at capacity
• > 1.1 to 1.5 is above capacity (acceptable in
some urban areas)
• >1.5 is above capacity (issue for all areas)
Based on the MRM v/c analysis, 10% (271 miles) of
roadways in 2018 were at or above capacity. By 2050, at
or above capacity roadways increase to 42% (1,116 miles).
These results are shown in Table 5-4.
If transportation funding levels are insufficient to construct all MTP
projects by 2050, it is possible that congestion levels may be worse than
what is described in this report.

Table 5-4

Roadway Capacity Conditions

Year of
Congestion
2018
2050

Measure
No. of
Miles (%)

Below Capacity
(v/c ≤ 0.85)

At Capacity
Above Capacity
(0.85 < v/c ≤ 1.1) (1.1 < v/c ≤ 1.5)

Above Capacity
(1.5 < v/c)

2,400 (90%)

218 (8%)

50 (2%)

3 (0%)

1,554 (58%)

639 (24%)

323 (12%)

154 (6%)

Source: Metrolina Regional Travel Demand Model (Total Length - approx. 2,671 miles)
Note: Miles represent bi-directional miles.
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CRASH DATA
Crash data utilized for the CMP was obtained from the NCDOT for the
years 2018 through 2020. Historical crash data was used to assess
non-recurring congestion, which causes temporary disruptions that
reduce roadway capacity and reliability. Non-recurring congestion is
typically unanticipated. Examples include crashes, disabled vehicles,
work zones, and adverse weather.
County-wide crash rates for Iredell, Mecklenburg, and Union counties
were used for comparison with statewide averages to evaluate systemwide non-recurring congestion. Segment crash data obtained from
the NCDOT Traffic Safety online mapping was used to identify roadway
segments with the highest number of crashes to evaluate non-recurring
congestion at the corridor level across the CMP study area.
CRASH ANALYSIS
Table 5-5 illustrates results from the analysis of the NCDOT crash data.
The evaluation of total crash rates indicate Mecklenburg and Union
counties (334.3 and 348.7, respectively) have total crash rates higher
than the statewide average (295.1), while Iredell County (249.5) has a
lower total crash rate. For fatal crash rates, Iredell and Mecklenburg
counties (1.1 and 0.7, respectively) have lower crash rates than the
statewide average (1.2), while Union County’s crash rate (1.2) is comparable to the statewide average.

Table 5-5

Three-Year Crash Averages
Statewide

Iredell
County

Mecklenburg
County

Union
County

Total Crash Rate

295.1

249.5

334.3

348.7

Fatal Crash Rate

1.2

1.1

0.7

1.2

Crash Frequency (hours)

0.0 1

1.5

0.2

1.3

Fatality Frequency (hours)

5.6

312.9

76.8

365.0

Source: 2018-2020 NCDOT crash data
Note: Crash rate is the number of crashes per 100 million vehicle miles of travel (MVMT).
Note: Numbers are rounded.
1- Statewide crash frequency is less than 0.05 hours, or less than three minutes, which is rounded to 0.0.
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Identification of Congested Corridors
The CMP congested corridors identified in the CRTPO planning area are
displayed in Figure 5-7 and listed in Table 5-6. A total of 61 corridors in
Iredell, Mecklenburg, and Union counties are included in the updated CMP.
HERE data and stakeholder input were the primary factors used to determine which congested corridors were selected. This is not to suggest that
congestion is not present along other corridors in the planning area, which
could be reassessed for future CMP updates.
Another component of corridor selection involved a review of the 2050
MTP projects, to ensure corridors with anticipated widening projects are
evaluated as part of the CMP.
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Figure 5-7

CMP Congested Corridors

N
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Table 5-6

CMP Congested Corridors

Iredell County

No. Name
1

I-77

River Hwy/Plaza Dr (NC 150) to Mecklenburg County Line

2

I-77

I-77 Exit 42 (US 21) to Mecklenburg County Line to River
Hwy/Plaza Dr (NC 150)

3

River Hwy (NC 150)

Catawba County Line to Statesville Hwy/N Broad St (NC 115)

4

Charlotte Hwy (US 21)

Statesville Hwy (NC 115) to I-77 Exit 33 (Williamson Rd)

5

Cornelius Rd/Connector Rd/
Mazeppa Rd

Perth Rd to W Park Ave (NC 801)

6

Oakridge Farm Hwy (NC 150) Statesville Hwy/N Broad St (NC 115) to Landis Hwy (NC 152)

7

Langtree Rd

Mecklenburg Hwy (NC 115) to Alcove Rd/Mecklynn Rd

8

Brawley School Rd

I-77 to Charlotte Hwy (US 21)

9

Williamson Rd

River Hwy (NC 150) to I-77

10 E Broad St
11

Mecklenburg County

Limits

S Main St/Mecklenburg Hwy
(NC 115)

Vine St to Toria Dr
McLelland Ave to Mecklenburg County Line

12 Sullivan Rd (US 21)

Carolina Ave to Fort Dobbs Rd

13 US 21/NC 115

Old Wilkesboro Rd to Cedar Ln

14 I-77

Iredell County Line to Exit 11 (Brookshire Fwy)

15 I-77

Exit 11 (Brookshire Fwy) to South Carolina State Line

16 Old Statesville Rd (NC 115)

Catawba Ave to W.T. Harris Blvd (NC 24)

17 Gilead Rd

Wynfield Creek Pkwy to Old Statesville Rd (NC 115)

18 I-485

Mt. Holly Rd (NC 27) to I-77 (South)

19 I-485

I-77 (South) to US 74 (East)

20 I-485

US 74 (East) to Albemarle Rd (NC 27 )

21 I-85

Gaston County Line to I-77

22 I-85

I-77 to Cabarrus County Line

23 Albemarle Rd (NC 27)

Independence Blvd (US 74) to Blair Rd (NC 51)

24 Independence Blvd (US 74)

I-277 to Union County Line

25 Sugar Creek Rd

Eastway Dr to Nevin Rd

26 W.T. Harris Blvd (NC 24)

Mount Holly-Huntersville Rd to The Plaza

27 North Tryon St (US 29/NC 49) Sugar Creek Rd to Mallard Creek Church Rd
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28 University City Blvd (NC 49)

I-85 to Cabarrus County Line

29 Providence Rd (NC 16)

Queens Rd to Mecklenburg County Line

30 I-277

I-77 (North) to I-77 (South)

31 Steele Creek Rd (NC 160)

Douglas Dr to South Carolina State Line

32 Brookshire Fwy/Blvd (NC 16)

I-77 to Gaston County Line
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Table 5-6

CMP Congested Corridors (continued)

No. Name

Limits

33 Pineville-Matthews Rd (NC 51)

I-485 to Providence Rd (NC 16)

34

I-85 to South Blvd

Billy Graham Pkwy/
Woodlawn Rd

35 S Tryon St (NC 49)

Mecklenburg County (continued)

36 Johnston Road (US 521)
37

Freedom Dr/Mt Holly Rd
(NC 27)

38 Trade St/Weddington Rd
39 John St/Old Monroe Rd
40

Matthews Township Pkwy
(NC 51)

I-485 to South Carolina State Line
Gaston County Line to Toddville Rd
E John St to Union County Line

Sardis Rd to Union County Line
Sardis Rd to Lawyers Rd

41 Polk St

I-485 to Dorman Rd

43 NC 73

I-77 to Cabarrus County Line

42 NC 73

44 Mallard Creek Rd
45 Poplar Tent Rd

46 Ballantyne Commons Pkwy
56 Statesville Rd (US 21)
59 Westinghouse Blvd
60 Park Rd

61 W Catawba Ave

47 Rea Rd

48 Providence Rd (NC 16)
49

Union County

I-77 to South Carolina State Line

Old Monroe Rd/
Old Charlotte Hwy

Lincoln County Line to I-77

Mallard Creek Church Rd to Concord Mills Blvd

Mecklenburg County Line to Davidson-Concord Rd (NC 73)
Williams Pond Ln to Annalexa Ln
Sunset Rd to Catawba Ave

S Tryon St (NC 49) to Nations Ford Rd

Johnston Rd to Pineville-Matthews Rd (NC 51)
Jetton Rd to Sam Furr Rd (NC 73)

Mecklenburg County Line to Providence Rd (NC 16)
Mecklenburg County Line to NC 75
Mecklenburg County Line to NC 75

50 US 74

Mecklenburg County Line to Anson County Line

52 Lawyers Rd

Mecklenburg County Line to Indian Trail-Fairview Rd

51 Idlewild Rd

53

Weddington Rd/
Weddington-Matthews Rd

54 Wesley Chapel Rd
55 Pleasant Plains Rd
57

Monroe-Weddington Rd
(NC 84)

58 Charlotte Ave
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Stallings Rd to Indian Trail-Fairview Rd

Mecklenburg County Line to Monroe-Weddington Rd (NC 84)
Roosevelt Blvd (US 74) to Monroe-Weddington Rd (NC 84)
McKee Rd to Old Monroe Rd

Providence Rd (NC 16) to Rocky River Rd
Seymour St to Dickerson Blvd (NC 200)
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Congestion Management Strategies
A comprehensive inventory of congestion management strategies has been identified for the
planning area. Specific strategies apply to fully
controlled access facilities and others are identified for limited/partially controlled access facilities. In addition, there are general strategies that
could be applied throughout the planning area.
The strategies address demand management,
alternative mode promotion, traffic operations,
and land use. They are also intended to assess
term effectiveness (short, mid, long), congestion type (recurring, non-recurring, or both),
and public acceptance (low, medium, high). The
strategies are listed in Table 5-7, Table 5-8, and
Table 5-9 and more details are included in Appendix E. Many of these strategies are either
currently being used or are anticipated to be
used within the CRTPO planning area.

Strategies for Fully
Controlled Access
Facilities

Table 5-7

Demand Management
HOV Lanes
Variable Priced Lanes
Congestion Pricing (HOT)
Bridge Tolling
Electronic Payment Systems
Alternative Mode Promotion
Park-and-Ride Lot Improvements
Shoulder Use for Transit During Peak Periods
Improvements/Added Capacity to Rail and Bus
Transit
Service Coordination (Buses/Trains Sharing
Real-Time Information)
Traffic Operations

Corridor Analysis

Reversible Lanes or Movable Medians

The CMP corridors identified by the CRTPO were
assessed to determine which congestion management strategies are applicable. Strategies
were identified for each of the 61 corridors and
member jurisdictions were consulted to review
and revise the strategies applied to each respective corridor. The corridor-specific strategies are
provided in Appendix E. This process allows the
CRTPO to determine if all reasonable techniques
and possible strategies for improving a facility, in
lieu of widening, were considered for the identified CMP corridors.

Spot Safety Improvements
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Freeway Ramp Metering
Variable Speed Limits
Land Use
Transportation-Land Use Plans with Local
Governments
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Strategies for
Limited/Partially
Controlled Access
Facilities

Table 5-8

Strategies Applied
on a Regional Level

Table 5-9

Demand Management
Access Management Program
HOV Lanes

Demand Management
Ridematching Services
Vanpooling

Congestion Pricing

Parking Cash-Out or Carpool Parking Incentives

Bridge Tolling
Alternative Mode Promotion

Alternative Commute Subsidy Program

Transit Signal Priority Systems

Telecommuting Promotion

Park-and-Ride Lot Improvements

Compressed/Flexible Workweeks

Addition of Bicycle Racks at Public Transit
Stations/Stops

Employer Outreach/Mass Marketing

Bicycle/Pedestrian Access to Transit Improvement
Sidewalk Gap Closure Program
Improve Pedestrian Facilities at Intersections
Creation of New Bicycle and Pedestrian Facilities
Bike Sharing Programs
Enhance Transit Amenities
Shoulder Use for Transit During Peak Periods
Safe Routes to School Initiatives
Bicycle and/or Pedestrian Corridor Safety Studies
and Implementation
Traffic Operations
Imaging for Surveillance and Detection
Traffic Signal Timing
Red-Light Camera Enforcement

Cordon Pricing
Alternative Mode Promotion
Improvements/Added Capacity to Regional Rail
and Bus Transit
Service Coordination (Buses/Trains Sharing RealTime Information)
Bicycle / Pedestrian Education Program
Traffic Operations
Imaging for Surveillance and Detection
Service Patrols (e.g. IMAP)
Traffic Management Centers (TMC)
Parking Management and Information Systems
511 Traveler Information

Dynamic Traffic Signal Systems

Highway Advisory Radio (HAR)

Service Patrols (e.g. IMAP)

Transit Information Systems

Emergency Management Systems (EMS)

Work Zone Management

Turn Lane Construction and Extension

Variable Message Signs (VMS)

Roundabout Construction
Reversible Lanes or Movable Medians
SPOT Safety Improvements
Variable Speed Limits
Variable Message Signs (VMS)
Land Use
Transportation-Land Use Plans with Local
Governments

Land Use
Encourage Regional Activity Centers
Live-Work Proximity Incentives
Require MPO Review for Regional Scale
Developments
Growth Management Restrictions

Develop Overlay Districts to Manage Development
Densities and Form
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Planning Factors
Addressed
Accessibility

Environment

Degree of Impact Analysis
The Degree of Impact Analysis (DOI) is used by the CRTPO
to assess the impact of the 2050 fiscally constrained projects on Environmental Justice (EJ) communities in the
planning area. The DOI is calculated by overlaying the 2050
MTP projects (see Chapter 7) on the identified concentrations of EJ populations (see Chapter 3) within the CRTPO
planning area, as displayed in Figure 5-8.

Framework For Degree of Impact Analysis
Degree of Impact is quantified by transportation expenditures
averaged across the total land area within each EJ category.
Transportation expenditures account for all fiscally constrained MTP projects impacting census tracts with EJ populations exceeding the planning area average, defined as:
• No Concentration (0 EJ groups)
• Slight Concentration (1-2 EJ groups)
• Moderate Concentration (3-4 EJ groups)
• High Concentration (5-7 EJ groups)
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Figure 5-8

Degree of Impact Analysis

N
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Analysis Findings

Project
expenditures
in High
Concentration census
tracts are
more than
seven times
the average
expenditure
per mile.
Farm Pasture
in Union County

The DOI methodology and accompanying analysis has revealed that
expenditures on fiscally constrained projects are seven times higher in
High Concentration census tracts than average expenditures per mile
across the planning area. The CRTPO’s project selection process does
not proactively focus on High Concentration tracts for projects; this circumstance is the result of multiple historical, cultural, and geographic
factors.
The CRTPO planning area is comprised of 318 census tracts, identified
as follows based on the EJ concentration assessment:
•

64 No Concentration;

•

110 Slight Concentration;

•

85 Moderate Concentration; and

•

59 High Concentration.

These metrics indicate that concentrations of EJ populations exist in
the planning area, but those areas (particularly the High Concentration
tracts) represent a relatively small portion of the overall CRTPO
geography – High and Moderate concentration areas represent 113 square miles and 327 square miles respectively, compared to the roughly 1,783 square miles
of quantifiable census tracts.3

3 The total area of census tracts (1,783 square
miles) quantified for the purpose of the DOI analysis is slightly larger than the CRTPO planning area
(1,559 square miles), due primarily to the inclusion
of complete Census tracts in Union County, which in
several instances extend beyond the CRTPO planning
area boundary.
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When considering shares of population, as opposed to geographic size,
Slight Concentration tracts contain the largest share with roughly 37%
(541,700) of the total planning area population. Moderate Concentration
tracts comprise roughly 25% (359,600), and High Concentration and No
Concentration tracts each account for approximately 20% (291,300 and
288,400 respectively). From the population perspective, the High and
Moderate concentration census tracts have a significantly higher share
of the population than their geographic size would suggest. This is consistent with much higher population densities in census tracts which
are closer to the city center(s).
The urban form of the CRTPO region lends itself toward higher and more
frequent expenditures in and adjacent to specific tracts for multiple
reasons. As is typically the case across the nation, the road network is
denser closer to city centers of larger municipalities such as Statesville,
Monroe, and Charlotte, and “disperses” as it transitions to more suburban and rural geographies. As such, many of the transportation expenditures are located in census tracts closer to city centers.
From a historical perspective, redlining and other social policies relegated many EJ populations. As is the case nationally, many of the region’s
major highway and roadway corridors were routed through EJ and racial
minority neighborhoods. These neighborhoods and respective census
tracts then saw lower land values, and typically had less voice in the
planning and construction processes. Public and private entities have
subsequently taken advantage of the resulting lower right-of-way costs
in EJ neighborhoods and census tracts. In the past, construction of
projects such as I-77 typically bisected these communities while many
of the same populations have remained in place today. That being the
case, current projects and expenditures aimed at widening, tolling, and
maintaining highways, such as I-77, tend to geographically impact populations and census tracts with higher-than-average EJ concentrations.
Today, living closer to center city areas allows for easier walking, bicycling, and commuting distances for those without personal vehicles.
This location pattern coincides with city center-focused transportation
investments such that some transportation projects are located adjacent to higher EJ population concentrations.

CRTPO 2050 MTP | Chapter 05

129

While urban form has lent itself to more investment in city centers, the
opposite is true for suburban and rural geographies. Many of these No
Concentration and Slight Concentration tracts see smaller and more infrequent investments in roadway or transit construction.
Suburban and rural areas are often characterized by larger parcels and
property sizes. There also tends to be greater separation between land
uses in these areas, resulting in roadway networks that are typically less
dense. The outcome of this is fewer transportation expenditures per
square mile in both construction and maintenance.
Table 5-10 includes the results of the analysis. The average transportation investments for No Concentration and Slight Concentration tracts
in the CRTPO planning area are roughly $6.1 million/square mile and
$5.8 million/square mile, respectively. As many No Concentration and
Slight Concentration tracts are located in suburban and rural geographies, the project expenditures are spread across larger census tracts.
These averages are notably higher than the average $3.9 million/square
mile investment for the entire CRTPO planning area.
The average transportation investments for Moderate and High
concentration tracts in the region are roughly $9.3 million/
square mile and $28.7 million/square mile, respectively. These averages are significantly higher than the
average $3.9 million/square mile average investment for the planning area.

I-277 Around
Uptown Charlotte
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Table 5-10

Degree of Impact Analysis Overview

EJ Category
No Concentration
Slight
Concentration
Moderate
Concentration
High Concentration
CRTPO
Planning Area

# of
Census
Tracts

Square
Miles

% of
Total
Area

Average
Investment Per
Square Mile

64

568

31.9

$6.1M

110

775

43.5

$5.8M

85

327

18.3

$9.3M

59

113

6.3

$28.7M

318

1,783

100.0

$3.9M

It is important to note that the method of calculation impacts the high
average investment reported for each of the identified DOI tracts. For
this analysis, the full cost of each transportation project was allocated
to each DOI census tract which it intersects. This is in contrast to apportioning a share of each project’s cost to each individual census tract
which it intersects. This method reinforces the theory that users receive
the full benefit of transportation facilities, rather than just a share of the
benefit.
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Quantitative Versus Qualitative Analysis
The CRTPO’s existing DOI methodology is solely a quantitative analysis
of census tract demographic data and geographic project data. In this
case the geographic project data is taken directly from the approved fiscally constrained MTP project list.
While a quantitative analysis is effective in providing metrics to evaluate/
compare expenditures in census tracts with varying concentrations of
EJ populations, it does not answer the question of the “benefit” of those
expenditures. Some planning professionals may argue that a transportation project is a benefit to a ccommunity; however, many would argue
that the benefit is subjective and dependent on the type, capacity, and
design of the project (e.g. does it bisect a neighborhood or is it only
located adjacent to it).
Because each transportation project is different and each neighborhood/community is unique, a qualitative analysis would be more effective in determining the benefit (or detriment) of MTP projects. Such a
qualitative analysis would need to be clearly conceptualized and developed with the input of community stakeholders, which would require a
more in-depth planning process than has previously been undertaken
by the CRTPO.
In addition to the existing conceptual challenges associated with a qualitative analysis, the census reporting changes anticipated with the 2020
Decennial Census (anticipated in Fall 2022) will likely impact both quantitative and potential qualitative analyses. Census staff have preliminarily indicated a reduction in both the type and specificity of demographic
data released at the census block and tract levels. A reduced level of
geographic precision may fundamentally alter the way the CRTPO conducts its DOI analysis, as well as the future evaluation of MTP fiscally
constrained projects. The CRTPO will continue to monitor the potential impacts of the proposed census changes as additional information
becomes available.
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Active Transportation Corridors
For the 2050 MTP, a tool was developed to assist the CRTPO staff organize and pre-screen active transportation corridors and provide a
resource for member jurisdictions to help define specific projects to
consider for future funding opportunities. The 2050 MTP update includes the first iteration of this active transportation corridor screening
tool. This tool is not intended to replace existing funding and prioritization policies and processes, but to augment the CRTPO’s current
Discretionary Funds Policy Guide by aligning community desires and
goals with the bicycle and pedestrian scoring criteria included in the
funding evaluation process. Additionally, there was coordination with
the Bicycle and Pedestrian Work Group (BPWG) to present proposed
ideas and request input as the tool was being developed and refined.

Planning Factors
Addressed
Economic
Vitality
Safety
Accessibility

Environment
Travel and
Tourism

The existing active transportation network (facilities accommodating
bicycling and walking) and its importance to the overall transportation
system is described and highlighted in Chapter 3.

Active Transportation Corridor Tool Goals
The CRTPO recognizes the importance of
active transportation facilities to provide
additional transportation options and promotes efforts to plan and fund projects
associated with these modes. Stakeholders and member jurisdictions have also
expressed a desire to enhance the active
transportation planning element of the
MTP. The goals for the active transportation corridor screening tool include:

• Augment, but not replace, existing
criteria for funding or ranking active
transportation projects.

• Develop a screening methodology to
gather and screen bicycle and pedestrian
projects currently in regional and local
plans.

• Enhance the amount of data available to
the CRTPO staff during the discretionary
funding review and project selection
processes for active transportation.

• Align with Transportation Alternatives
Program (TAP) and Congestion Mitigation
and Air Quality (CMAQ) funding criteria
to better inform the decision-making
process for the CRTPO staff and member
jurisdictions for project advancement.

• Organize potential active transportation
corridors for the CRTPO staff to include in
the MTP.
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Approach to Corridor Screening
To develop a candidate active transportation
corridor list as part of the screening tool, a comprehensive inventory of sidewalks, on-street
bicycle facilities, and shared-use path corridors
that need improvement or are recommended in
the CRTPO’s CTP and local plans was compiled.
The list of corridors included for consideration in
the screening tool was then evaluated using the
following six criteria flags:
•

Short Trip Opportunity

•

Safety

•

Transit

•

Conflicts

•

Environmental Justice

•

Regional Significance

Any corridor that met one of these criteria received a flag within the screening tool, for a total
of six flags. A seventh Jurisdiction Priority Flag
is also included, to encourage coordination and
ensure the priorities of the CRTPO’s member jurisdictions were considered. The flags are described to the right and maps associated with
each are included in Appendix F, along with a
table of the results.

Corridor Screening Evaluation
An evaluation of the corridors that received the
highest number of flags within each CRTPO jurisdiction was completed. Corridors that received
a priority jurisdiction comment, regardless of
whether they received the highest number of
flags in that jurisdiction, were also included. The
most flagged corridors by jurisdiction ranged
from 40 corridors in Charlotte (with a maximum
of five or six flags) to one corridor in Love Valley
(with one flag).
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Active Transportation
Corridor Flags
Short Trip Opportunity Flag
This flag was developed to screen
corridors that have the highest potential
to generate short trips that could be
made by bicycling or walking.
Data Point

Score
• 5-200 people/square mile
= 1 point

Population
Density

• 200-1,000 people/square
mile = 2 points
• >1,000 people/square
mile = 3 points

Employment
Density

Vehicle
Access
Activity
Center

• 10-15 jobs/acre = 1 point
• 15-20 jobs/acre = 2 points
• > 20 jobs/acre = 3 points
• 10-20% zero-car
households = 1 point
• >20% zero-car
households = 2 points
• Within 1 mile of an
Activity Center = 1 point

Population density, employment density,
and vehicle access were evaluated at
the census tract level, and previously
defined regional activity centers within
the CRTPO planning area were used
(see Chapter 3). Corridors received 0 to
6 points as part of the criteria. A corridor
with 4 points or more received the short
trip opportunity flag.
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Safety Flag

Environmental Justice Flag

This flag identifies corridors along
roadways where safety has been a key
concern. A corridor received the safety flag
if it intersected or was along a roadway
where a crash involving a bicyclist and/
or pedestrian had taken place between
2015 and 2019 that resulted in a fatality or
serious injury.

This flag aims to identify corridors within
communities of highest degree of impact, as
defined by the CRTPO (see Degree of Impact
Analysis). A corridor that intersected with a
census tract with a High Concentration of
EJ received this flag.

Transit Flag
This flag identifies corridors that could
connect to light rail, streetcar, and high
ridership transit stations and stops. A
corridor received this flag if it was within
half a mile of an existing or planned light
rail or streetcar station, or within a quarter
mile of a high bus ridership stop (defined as
the top 5% of ridership within the region).
The stations and stops that met these
definitions are as follows:
• LYNX Blue Line stations (existing)
• CityLYNX Gold Line stations (existing
and planned)
• LYNX Silver Line stations (planned)

Regional Significance Flag
The goal of this flag is to screen corridors
that could provide the greatest regional
connectivity. A corridor received this flag
if it traversed multiple jurisdictions (towns,
cities, or counties) or was part of a larger
regional network, such as the Carolina
Thread Trail.
Jurisdiction Priority Flag
The CRTPO member jurisdictions were
given an opportunity to identify corridors of
importance and an explanation why those
respective corridors are a priority. Corridors
identified by member jurisdictions
received this flag.
Little Sugar
Creek Greenway

• Charlotte Area Transit System
(CATS) high ridership bus stops
(top 5%)
Conflicts Flag
Corridors that had the highest potential
to reduce conflicts between bicyclists/
pedestrians and vehicles, based on
roadways with high annual average daily
traffic (AADT) volumes were identified by
this flag. A corridor received this flag if it
intersected with roads that carried an AADT
of 10,000 vehicles or more.
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Public input was also part of the evaluation
process. The second phase of public engagement of the MTP provided residents with an opportunity to review and provide comments on
active transportation corridors. The comment
period began on June 17, 2021 and ended on
July 14, 2021. A summary of the comments received are provided in Appendix A. The CRTPO
reviewed the comments and determined that

Figure 5-9

the input received did not warrant changes to
the recommendations of the corridor screening
process.
Figure 5-9 and Figure 5-10 display the most
flagged corridors within each jurisdiction and
corridors identified as jurisdictional priorities are
highlighted.

Composite Sidewalk
Corridors
(by Jurisdiction)

N
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Figure 5-10

Composite On-Street
Bicycle Facility/SharedUse Path Corridors
(by Jurisdiction)

N

Using the Corridor Screening Tool
This corridor screening tool represents the initial
iteration of what the CRTPO hopes will be a valuable resource to help identify candidate bicycle
and pedestrian projects. The tool is intended
to be used by member jurisdictions to evaluate
candidate projects for their communities and
advance them toward implementation through
activities such as concept development, environ-
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mental screening and permitting, grant applications, and preliminary engineering. It is expected that as the tool is used, member jurisdictions
will identify areas for improvement. The CRTPO
staff will facilitate coordination efforts to receive
input to enhance the corridor screening tool and
the BPWG will review and recommend revisions.
Updates to the tool are not restricted to the MTP
development cycle.
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Coordination
Planning for the transportation system requires
coordination among numerous agencies and
organizations. The establishment of recurring
coordination efforts is necessary to carry out
the responsibilities of the metropolitan transportation planning process. Cultivating strong
partnerships helps optimize resources, leverage
funding, more efficiently react to unexpected circumstances, and expedite implementation.
The CRTPO acknowledges the importance of
coordination in all its planning activities. This
is demonstrated by the MTP goal to lead, participate in, and encourage collaboration, as well
as the Strategic Plan’s goals to not only foster
a culture of collaboration, but also to encourage member jurisdictions to participate in the
CRTPO’s planning and decision-making processes. Coordination starts with transparency and a willingness to engage with partner
organizations, whether to discuss strategies,
lead studies, adopt policies, or approve project
funding.
The MTP highlights key planning partners and
initiatives that demonstrate the CRTPO’s commitment and contributions to coordination as it
relates to decision-making, identifying priorities,
and implementing recommendations.

Transportation Partners
The CRTPO regularly coordinates with numerous
planning partners on transportation plans, projects, and initiatives of importance to the region.
Collaboration is conducted frequently with other
MPOs in the region, the NCDOT, transit providers,
and its member jurisdictions.
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Metropolitan Planning Organizations
There are four MPOs in the Charlotte region that
border the CRTPO planning area boundary:
•

Cabarrus Rowan MPO

•

Gaston Cleveland Lincoln MPO

•

Greater Hickory MPO

•

Rock Hill Fort Mill Area Transportation
Study

Coordinating with adjacent MPOs is important to
implement transportation initiatives and projects
that cross MPO boundaries.
The CRTPO coordinates with neighboring MPOs
through participation in the Charlotte Regional
Alliance for Transportation (CRAFT), which was
created to facilitate regional transportation planning in the greater Charlotte area. CRAFT is comprised of the MPOs in the region and provides a
forum to accommodate regionwide discussions
on a variety of topics and to ensure that regional
coordination occurs among the planning organizations to avoid conflicting efforts. In addition,
the MRM produces data outputs for the areas
covered by the CRAFT member organizations.
Participation in CRAFT has also led to funding
partnerships for specific initiatives that provide
benefits across boundaries, such as the Greater
Charlotte Regional Freight Mobility Plan (2016)
and the creation of a regionwide CommunityViz
model (2016 and 2020).
A project specific example of MPO coordination is the Catawba Crossings Feasibility Study.
The CRTPO is partnering with the Gaston Cleveland Lincoln MPO to evaluate the feasibility of a
roadway on new alignment with regional significance between NC 279 (S. New Hope Road) in
southeastern Gaston County to NC 160 (Steele
Creek Road) in western Mecklenburg County.
Because portions of this project are in both
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North Carolina Association of MPOs
The CRTPO is a member of the North Carolina
Association of MPOs (NCAMPO), which includes
all the MPOs in the state and meets quarterly.
Discussion topics are focused on statewide policy,
funding, and project programming. NCAMPO holds
an annual conference which was hosted by the
CRTPO in 2019 and drew record attendance of over
700 transportation professionals.

MPOs, coordination will also be necessary when
determining how and when to program this
project for future MTP updates or amendments.

North Carolina Department
of Transportation
The CRTPO regularly communicates with the
NCDOT during the TIP development and amendment process, which is incorporated directly
into the state’s TIP. Since the NCDOT owns and
maintains most roads in the state and is responsible for determining how a significant portion
of capital transportation funding is allocated,
the agencies often collaborate to identify and
program projects.
A member of the CRTPO’s staff participates on
the NCDOT Prioritization Work Group, a committee that meets regularly to provide recommendations to the NC Board of Transportation
regarding enhancements to the NCDOT Prioritization process. The CRTPO and NCDOT also
coordinate to complete federally required perfor-
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mance management activities and share data
associated with setting targets. The CRTPO and
NCDOT coordinate on amendments and revisions to the CTP.

Member Jurisdictions
The CRTPO coordinates with its local member
jurisdictions on the development of plans and
policies, land use and transportation planning,
and public engagement. Regular monitoring and
updates of these efforts helps the CRTPO stay
informed about local planning initiatives, such as
development of Comprehensive Plans, Bicycle/
Pedestrian/Greenway Plans, and Transportation
Master Plans, so it can incorporate recommendations into relevant CRTPO plans and ensure
consistency. In addition, the CRTPO’s Technical
Coordinating Committee (TCC), which is largely
composed of member jurisdiction representatives, meets monthly to make policy and project
funding recommendations to the CRTPO Board.
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Public Transportation Agencies
In 2019, the CRTPO completed a Staffing and
Resources Study that recommended integration of transit planning into its ongoing responsibilities. With the addition of a transit planner
in 2019, the CRTPO has increased its efforts
to conduct and integrate regional transit planning into its metropolitan transportation planning processes. An example is the creation of
a Transit Education Initiative (TEI) Task Force
in June 2020 to understand transit needs and
to research and recommend an updated formula
to equitably distribute federal transit funding to the
four public transportation providers in the CRTPO planning area. The CRTPO collaborates with transit agencies
to develop financial projections and identify capital projects
to be programmed in the MTP and TIP. In addition, the CRTPO
coordinates with the public transportation providers and NCDOT to
evaluate and establish federally required performance targets related to
transit assets and safety.

Stallings
Town Hall

Planning Factors
Addressed
Economic
Vitality
Efficient
System
Accessibility
Travel
and Tourism
Integration
and Connectivity
Safety
Preservation
Security
Resiliency
and Reliability
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Environmental Agencies
Interagency consultation with federal and state environmental agencies, the NCDOT, and local representatives is an important element of
transportation planning and project development. The CRTPO coordinates with various agencies to ensure plan recommendations and
proposed projects will not adversely impact environmental resources.
Chapter 2 highlights the resource agency consultation process that was
conducted for the MTP. Environmental mitigation activities associated
with the CRTPO’s transportation planning process are described later in
this chapter.

Key Planning Initiatives
Along with ongoing coordination with its partners, the CRTPO often
leads and participates in initiatives specific to its planning area or at
a regional level involving multiple MPOs. The following three unprecedented initiatives were conducted concurrent with the 2050 MTP:
•

CRTPO Strategic Plan

•

Beyond 77

•

CONNECT Beyond
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These efforts each identify implementation
strategies and recommendations to enhance
transportation. The MTP is one of the primary
funding mechanisms available to the CRTPO
to program the proposed improvements; therefore, continued coordination among these initiatives during the implementation phases will be a
crucial element of the CRTPO’s future planning
efforts. An overview of each initiative, its significance, and the CRTPO’s role in implementation
are provided on the following pages.

•

The plan includes six goal areas, each with a corresponding goal, as shown in Table 5-11.
In addition, 34 Strategic Plan strategies are identified to meet the goals. The CRTPO is responsible for implementing the strategies identified in
this plan and to periodically monitor progress.

CRTPO Strategic Plan
The CRTPO adopted its first ever Strategic Plan in
November 2021, to guide the CRTPO’s activities
for the next 10 years. It shapes the annual work
program, serves as an organizational management tool, and will provide continuity as leadership changes. The Strategic Plan also identifies
a mission and vision for the CRTPO, as follows:
•

Mission: Provide leadership and
collaboration with member communities
and partners in developing the region’s
transportation system.

Table 5-11

Vision: A connected and equitable
transportation system that provides
mobility choices for the region.

CRTPO’S IMPLEMENTATION ROLE:
Several Strategic Plan strategies relate to the
development of the MTP and identifying projects to be implemented from other planning
studies, which could potentially be submitted
for inclusion in future MTPs. As tasks related
to the strategies are completed, recommended outcomes can be incorporated into
future MTP updates or the 2050 MTP can be
amended.

Strategic Plan Goals

Goal Area

Goal

Leadership

1. Lead on regional mobility issues

Communication

2. Proactively engage the public to increase awareness of regional transportation
issues

Collaboration

3. Foster a culture of collaboration with partners

Membership

4. Encourage members’ participation in CRTPO’s planning and decision-making
process

Operations

5. Continuously improve internal operations to fulfill CRTPO’s Mission and Vision

Funding

6. Expand regional transportation funding
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Beyond 77
Beyond 77 is a comprehensive evaluation of the
long-term mobility vision for a 68-mile stretch of
I-77 between Statesville, NC and Rock Hill, SC,
including a study area that spans three miles on
each side of I-77 (including the interstate) and
considers all forms of transportation. This was
the first initiative of its kind for the CRTPO planning area and will influence future project and
funding priorities in the region.
The vision for the study evolved into a comprehensive set of strategies and solutions to help
guide decision-making, financing, and implementation of major transportation projects and
programs to enhance mobility along and around
the I-77 corridor. Six areas of emphasis were established to guide the study objectives:
•

Congestion management

•

Connectivity within the parallel network

•

Funding strategies

•

Technology

•

Multimodal recommendations

•

Land use coordination

A series of recommendations, presented as a
series of strategies and solutions (S&S), were
prioritized into short, mid, and long term implementation timeframes between 2022 and 2050.
Proposed alternative funding sources and an implementation plan were also developed for this
study, which are included in the Beyond 77 Corridor Study Report (January 2022).
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Beyond 77 Goals and Guiding Principles
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
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
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STRATEGIC USERS IMPLEMENTATION TOOL
The Beyond 77 efforts produced an interactive Strategic Users Implementation Tool (SUIT) that offers
the ability to view the following:
•

Set of S&Ss with ties to a city, town, or county

•

Relationships across all S&Ss, with a suggested sequence of implementation over time

•

Which modes are expected to benefit from each of the S&Ss

•

Tailored details for each S&S that provide comprehensive perspectives for all aspects of
implementation

Use of all the details listed above can create custom bundles of S&Ss (personalized Work Plans) to help
foster further dialogue as well as the implementation of chosen S&Ss over a certain timeframe.

The interactive SUIT website allows planners, decision-makers, and members of the public to get involved with the overall
planning and implementation associated with this initiative.

Completing this study reinforces the CRTPO’s commitment to strengthen coordination among organizations and lead innovative studies to enhance transportation.
CRTPO’S IMPLEMENTATION ROLE:
The MTP is a critical means for implementing the recommendations identified by Beyond 77.
Ongoing coordination among planning efforts is important to define next steps and funding opportunities for programming projects. Strategies identified in the MTP, and other transportation planning studies, should also be considered for incorporation into the interactive Beyond 77 website
(SUIT) to expand the toolkit for member jurisdictions and decision-makers.
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CONNECT Beyond
CONNECT Beyond will guide and coordinate future mobility investments
for the next two decades and serve as a blueprint for implementing an
integrated public transportation network that will combine high capacity transit lines, enhanced bus services, local mobility options, and innovative technologies. The vision for CONNECT Beyond is to create a
total mobility network for the region, including the CRTPO planning area,
that focuses on enhancing infrastructure and improving the multimodal transit network to increase transportation choices for all area users,
both residents and visitors. With this shared regional transit vision,
the CRTPO and its partners will be able to plan, coordinate, and implement innovative transportation projects that will boost regional mobility, promote equitable access, encourage sustainable growth patterns,
inspire community placemaking, and enhance economic competitiveness.

CONNECT Beyond Priorities
The recommendations included in the CONNECT Beyond regional mobility plan are focused
on and aim to help address these key project priorities.

CRTPO 2050 MTP | Chapter 05

145

Key elements of this effort include:
•

Set the foundation for a unified public
transportation network that allows
residents and visitors to seamlessly cross
municipal, county, and state lines using
public transportation options

•

Elevate public transportation as a
preferred mobility choice and community
asset

•

Grow national and global competitiveness
as a region, including attracting industry,
growing businesses, and retaining jobs

•

Promote upward social mobility by
providing better access to jobs, workforce
housing services, medical facilities,
educational resources, and other
destinations to those that may not have
access to other means of transportation

STRATEGIC MOBILITY CORRIDORS
A major component of the CONNECT Beyond
initiative is the identification of Strategic Mobility
Corridors, which include the following within the
CRTPO planning area:
•

Twelve (12) High Capacity Transit (HCT)
corridors – currently ready for HCT
investments

•

Seventeen (17) Emerging Mobility
Corridors – good candidates for HCT in
the future, but currently better suited for
other types of transit investments

•
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Three (3) Long-Term Commuter Rail
Corridors – lines focused on longdistance commuter trips that occur during
the peak morning and evening travel times
when traffic congestion is worst

Figure 5-11 shows the Strategic Mobility Corridors identified through the CONNECT Beyond
study.
The proposed network presented by the plan requires incremental steps to build the ridership,
adopt the policies, and transform the communities around mobility corridors into transit-friendly environments that support a productive transportation system. The recommended steps for
implementing mobility corridors include general
service improvements and line expansions for
existing transit, changes in land use strategies
to support denser and more walkable environments along transit corridors, and implementing
mobility hubs. Chapter 9 provides more details
about the CONNECT Beyond recommendations
and implementation steps.

CRTPO’S IMPLEMENTATION ROLE:
The CRTPO will be responsible for the following implementation activities:
•

Amending its CTP to include the Strategic Mobility Corridors

•

Promoting awareness, participating in
the funding and partnership work group,
engaging in funding efforts, and collaborating with stakeholders to implement
recommendations

•

Coordinating efforts between Beyond 77
and CONNECT Beyond implementation
phases to identify future funding and
projects to be programmed in the MTP
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Figure 5-11

CONNECT Beyond Strategic Mobility Corridors

N
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Strategies
In addition to the various tools and coordination efforts presented, the
CRTPO also recognizes it will be important to utilize a variety of strategies to meet the needs and address challenges identified in the planning area. For this MTP, the CRTPO has focused on strategies to identify
alternative funding, pursue innovative/emerging techniques and technologies for project development and delivery, and mitigate anticipated
impacts to the environment. Each strategy has been selected because it
helps the CRTPO respond to distinct circumstances within its planning
that effect transportation. Pursuing these strategies will provide additional information and resources for the CRTPO to consider as it makes
policy and investment decisions and explores viable solutions for the
future.

Planning Factor
Addressed
Economic
Vitality

Alternative Funding Sources
As highlighted in Chapter 4, transportation needs in the region are outpacing available funding. The CRTPO identified a $4.6 billion funding
gap associated with implementing the projects identified in the MTP.
NCDOT, other regional planning initiatives, and other groups inside and
outside of North Carolina have identified similar funding gaps. Recently, the CRTPO Board acknowledged alternative funding sources will be
necessary to reduce the funding gap in transportation needs and recommended that the CRTPO staff conduct research to evaluate this further.
The CRTPO is committed to further exploration of potential alternative
funding sources and their associated benefit to the region, as demonstrated by its Strategic Plan goal to expand regional transportation
funding and the initiation of alternative funding research as a part of its
2050 MTP update. This review and analysis of alternative funding is intended to be a first step that leads to additional research and coordination; therefore, the 2050 MTP financial plan (Chapter 6) does not include
projections for these sources.
As part of this analysis, a review of peer agencies and initiatives was conducted to determine alternative funding sources that could be applied to
the CRTPO planning area. These agencies and initiatives were organized
by those in North Carolina, listed in Table 5-12, and those outside the
state, shown in Table 5-13. For those in the state, similar laws and governmental requirements would be in effect, representing research that
would be most applicable to the CRTPO. The identification of other initiatives and agencies enhanced the understanding of possibilities and
successes of similar efforts across the nation.
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Table 5-12

North Carolina Agencies and Initiatives

Agency or Initiative

Funding Considerations

Mecklenburg County

Existing transit sales tax review

NC FIRST Commission

Suggested modifications to taxes and fees at the
state level

NC Moves 2050

Planning effort to determine funding needs

North Carolina Department of Transportation
(NCDOT)

Existing taxes and fees

Beyond 77

Multi-county analysis along the I-77 corridor

Cape Fear Moving Forward – Wilmington
Metropolitan Planning Organization (WMPO),
Metropolitan Transportation Plan (MTP)
Charlotte Moves Task Force, and the
Transformational Mobility Network (TMN)

Table 5-13

Considered additional and modified funding
sources (Cape Fear Crossing tolling was
considered as a revenue source and included in
the fiscally constrained project list)
Modification of the transit sales tax within
Mecklenburg County

Agencies and Initiatives Outside of North Carolina

Agency or Initiative

Funding Considerations

York County – South Carolina

Pennies for Progress

Eastern Transportation Coalition (ETC) –
Includes 17 states along the eastern United
States

Mileage based user fee pilot programs

Georgia Department of Transportation (GDOT)

Transportation funding adjustments

Greater Nashville Regional Council – Tennessee

Review of the draft Regional Transportation Plan

Broward County MPO – Florida

Review of the Metropolitan Transportation Plan

Capital Area Metropolitan Planning Organization
(CAMPO) – Austin, Texas

Review of the transportation development
process
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Identification of Applicable Sources
Through research, review, and coordination with peer agencies and other
ongoing initiatives, a series of 24 possible revenue sources were identified for potential consideration. Many of these transportation funding
sources are already in use within North Carolina and/or the CRTPO planning area. These existing sources have been included within the analysis to determine the potential revenues through marginal increases.

Weddington
Town Hall

For each suggested funding alternative, the process for implementation would require varying levels of changes either at the state or local
level. Many proposed changes would require voter endorsement, specific referendums, and North Carolina General Assembly (NCGA) approval
to enact. Additionally, the initiatives deemed applicable to the CRTPO
would likely be implemented at the county level, due to the county’s
ability to levy taxes and fees upon its residents, a power that the CRTPO
does not possess under state statute.
Cities, towns, and counties in North Carolina have the ability
to apply taxes and fees within their jurisdictions; however,
many potential fees and taxes are limited by state statute.
For example, when considering local option sales taxes,
each county is limited to the specific guidelines. Within
State Statute Chapter 105 Article 43, Mecklenburg
County is permitted to assess a 0.5% tax after referendum, while other counties may be limited to
0.25%.4 This example is representative of each of
the fees and taxes identified as part of this analysis, meaning state statues are subject to change
and should be consulted to ensure compliance.
Table 5-14 depicts the revenue sources that were
considered in this analysis.

4
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https://www.ncleg.net/EnactedLegislation/Statutes/HTML/ByArticle/Chapter_105/
Article_43.html
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Table 5-14

Transportation Revenue Sources Considered

Alternative Funding Sources Considered
Local Option Sales Tax

Promote Public Private
Partnerships

Increased Number of Tolled
Express Lanes/Highways

Regional Vehicle Fee and
Property Tax

Local Infrastructure Bank

Modify State Sales Tax

Additional Vehicle Rental Tax

Transportation Development
Credits

Mileage Based User Fees

License Tax

Increase MPO Membership
Fees (Per Capita)

Increased/Modified Toll Pricing

Additional Vehicle Registration
Fees

Regional Business Improvement
State Infrastructure Bank
District

Road Impact Fees (EV, E
Commerce, Commercial
Vehicle Etc.)

Modify Highway Use Tax

Congestion Pricing

Fuel Tax Modification

Transportation Bond

Cordon Pricing

Bicycle Fee/Tax

Regionally Established
Transportation as a Utility

Toll Agreements
(One-off agreements to shift
funding)
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Once identified, the 24 potential funding sources were compiled in a decision matrix for comparison. The decision matrix allowed for the identification of alternatives to advance for further analysis. The matrix was
developed with eight scoring criteria divided into Pros and Cons. The
selection criteria are intended to identify the most applicable funding
alternatives for the CRTPO region. Each Pros column adds to the overall
score of the potential revenue sources while the Cons removes points
from the overall score. This analysis is intended to be high level, utilizing
a series of qualitative assessments to determine the overall applicability
to the region. The quantification of the Pros and Cons for each of the
alternatives resulted in scores that were later used to identify the most
applicable revenue sources, along with those to be further analyzed, as
displayed in Table 5-15.
Using the criteria and results from the scoring matrix, the list of 24 alternative funding sources was reduced to six regional sources, and one
statewide source:
•

Local Option Sales Tax
• Property Tax
• Vehicle Purchase Tax
• Vehicle Rental Tax
• License Tax
• Vehicle Registration Fee
• Fuels Tax (Statewide)
While the intent of this analysis was to identify sources of feasible revenue that could be
applied to the three-county CRTPO planning
area, the fuel tax was included due to peer
states’ ability to generate additional revenue
for infrastructure projects by increasing the
percentage. Due to the nature of a fuel tax,
this implementation is likely to be carried
out at the state level.
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Table 5-15

Applicable Alternative Revenue Sources Matrix
Pros (Add)

Alternative
Funding
Source

Cons (Subtract)

Input from
Similar or
Ability to
Research
Ability
Susceptible
Nonresidents
Likely
Possibly a
Existing Use Existing Shows
of MPO/
to General
(Travelers,
Impacted Regressive
Sum
Tax/Fee –
Tax/Fee
Favorable Counties to
Market
Conventions by Inflation
Tax
Yes/No Infrastructure Outcome Implement
Trends
etc.)

Local Option
Sales Tax

1

1

2

2

1

0

-0.5

-0.5

6

Property Tax

1

1

2

2

0

0

-0.5

0

5.5

Additional
Vehicle
Purchase /
Rental Tax

1

1

2

2

1

-1

-0.5

-0.5

5

License
Fee

1

1

2

2

0

0

-1

0

5

Vehicle
Registration
Fee

1

1

2

2

0

-1

-0.5

0

4.5

Fuel Tax
Modification*

1

1

2

0

1

0

-1

-0.5

3.5

Note: The full alternative funding scoring matrix is included in Appendix G.

Anticipated Revenues
Once identified, the applicable alternative revenue sources were further analyzed to estimate their
impact within the region. The first step in this analysis was the identification of source data that could
be applied at the county level, then marginal tax and fee increases were applied to each funding source.
The modification of taxes or fees collected within the region would likely require referendums at the
county level and potentially require changes through the NCGA. This analysis considered the entirety
of Union County and did not distinguish values based on the CRTPO planning area boundary, due to
the assessment of taxes at the county level. Each of the funding sources identified within this analysis
would require separate action for approval; however, this evaluation is not recommending the implementation of additional taxes or fees. This data is being provided for informational purposes only.
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Table 5-16 outlines the anticipated revenues to be collected if the taxes and fees within the region are
modified. Each of the modified alternative revenue sources is assumed to represent an increase of the
taxes and fees already in place. Therefore, the proposed revenues are expressed as a marginal change
per revenue source. The single year, Low to Highest funding estimates represent one year of income
based on the respective base year of the data source.
Table 5-16

Anticipated Revenues – Comparison of Totals

Funding Source

Low ($M)

Medium ($M)

High ($M)

Highest ($M)

Local Option Sales Tax

$71

$143

$214

$285

Regional Property Tax

$24

$121

$242

-

Additional Vehicle Purchase Tax

$19

$38

$188

-

Fuel Tax Modification

$8

$45

$83

-

License Tax

$6

$12

$17

$23

Additional Vehicle Registration Fees

$1

$5

$7

$10

Additional Vehicle Rental Tax

$1

$1

$2

$6

Note: Numbers are rounded for planning purposes.

In addition to the single year estimates, a 30-year anticipated revenue projection was calculated for the
seven applicable sources, as shown in Table 5-17. Future year projections were developed at a high
level with a recognized volatility due to unforeseen factors and varying methodologies used in their
creation, meaning no growth factors have been applied. If consistent growth is experienced within the
region over the 30-year period, these revenues could be substantially higher; however, growth is uncertain and is not included in this documentation.
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Table 5-17

30-Year Anticipated Revenues
Low over 30 Years ($M)

High/Highest over
30 Years ($M)

Local Option Sales Tax

$2,140

$8,561

Regional Property Tax

$724

$7,244

Additional Vehicle Purchase Tax

$563

$5,625

Fuel Tax Modification

$19

$188

License Tax

$349

$697

Additional Vehicle Registration Fees

$29

$294

Additional Vehicle Rental Tax

$248

$2,484

Funding Source

Note: Numbers are rounded for planning purposes.

Next Steps
This analysis has shown that even minor modifications to existing taxes and fees within the
region could have a significant impact on transportation funding. Given the highly variable
nature of this analysis, the funding alternatives
anticipated to generate the most significant
revenue are the following:
•

Local Option Sales Taxes

•

Regional Property Tax Adjustments

•

Additional Vehicle Purchase Taxes

The intent of pursuing these alternatives is the
creation of additional transportation funding for
the CRTPO planning area. Though the CRTPO
may take an advocacy stance for their future
implementation, the ability to assess taxes will
be reliant on its member counties and municipalities. If adopted, each tax/fee would need to
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be written into law with specific wording which
could greatly impact how it is assessed and its
general purpose. Given the unique nature of each
tax and fee, the implementation of any strategy
depends on the existing laws and regulations at
the state and county level.
The CRTPO conducted this alternative funding
analysis as part of its 2050 MTP process to
develop a high-level understanding of potential
revenue sources and their benefit to the region.
The analysis was not intended to promote or
suggest that a new tax or fee be implemented, but instead was conducted to determine
applicable revenue sources and their potential
impacts. The 2050 MTP financial plan and anticipated funding over the planning horizon was not
modified as a result of this analysis.
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Emerging Techniques and Technologies
Planning Factors
Addressed
Economic
Vitality
Resiliency
and Reliability
Preservation

Accessibility

Environment
Travel
and Tourism

Transportation Demand Management
Transportation Demand Management (TDM) is a broad set of strategies
to address transportation congestion and mobility issues by influencing
demand as opposed to supply. TDM strategies focus on user behavior
within the constraints of existing infrastructure as opposed to adding
roadway capacity. Strategies are designed to incentivize or promote
non-SOV commuting methods or to shift trips out of peak periods.
Strategies include carpools or vanpools, rideshare and bikeshare, high
occupancy vehicle (HOV) lanes, off-peak driving, teleworking, flex-time
work schedules, and improving public transportation and active transportation infrastructure.
The CRTPO does not have a comprehensive, regional TDM program, but
TDM is gaining traction in the region and many agencies have taken
steps to integrate TDM into future plans. In 2017, the CRTPO funded
a study to evaluate best practices as they relate to the coordination of
TDM services. Several TDM strategies are also included in the congestion management strategies for the CRTPO’s CMP and are being employed in the region.
The CONNECT Beyond initiative, completed in September 2021, identifies several TDM and mobility strategies as key recommendations to be
implemented throughout the region, including the development of a Regional TDM Plan and a Commuter Choice Program. More details about
these CONNECT Beyond strategies are provided in Chapter 9.
CATS, the largest transit provider in the Charlotte region, is one of five NC
State TDM Partners recognized by the NCDOT for its Employee Transportation Coordinator (ETC) Program. The ETC program is a resource
for local employers to assist organizations in offering transit information and benefits to their employees and allows employers to sell transit
passes to employees with a 10% discount off standard rates. CATS also
participates in Share the Ride NC, a statewide website created to help
form carpools and vanpools, and adopted the Way2Go CLT program,
initiated to help reduce SOV commutes.
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In addition, the City of Charlotte approved its first TDM plan in September 2021, which includes strategies identified in Figure 5-12.
Figure 5-12

TDM Strategies Implemented in Charlotte

Transit and Vanpool Fare Subsidies
VMT Tax
Road/Congestion Pricing
Gas Tax Increase
Parking Pricing
Pricing Strategies
Telecommuting (telework)
Internet-Based Strategies (teleshopping)
Information Services
Telecommunications Strategies
Support of New Institutional Relationships
Access Priority/Restriction
Trip Reduction Ordnances
Public Policy & Regulatory Strategies
Development Impact Mitigation
Providing Affordable Housing
Jobs/Housing Balance
Parking Management

Charlotte

Transit Pedestrian Friendly Urban Design

Statewide

Connectivity
Mixed Land Uses
Compact Employment & Activity Centers
Compact Residential Development
Land Use Strategies
Transportation Management Associations
Facility Amenities
Parking Management
Guaranteed Ride Home
Alternative Work Schedules
Monetary Incentives
Worksite-Based Strategies
Carsharing
Park & Ride Lots
HOV Facilities
Non-Motorized Mode Support
Custom Transit Services
Vanpool Services
Transit Services
Ridematching Services
Public Education & Promotion
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Number of Agencies Implementing Strategy
Source: North Carolina Statewide Transportation Demand Management (TDM) Strategic plan Update - January 2018.pdf
(ncdot.gov)
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Intelligent Transportation Systems

Planning Factors
Addressed
Safety
Integration
and Connectivity
Efficient
System

Intelligent Transportation Systems, or ITS, is a program focused on
using technology and communications to improve transportation operating capabilities. ITS improves safety and mobility by integrating advanced communications-based information and electronic technologies into the transportation infrastructure and vehicles.
Examples of ITS technologies include coordinated signal
systems, dynamic and portable changeable message signs,
ramp meter signals on freeways, traffic cameras that monitor
traffic flow and incidents, and transit-related systems that help
determine the real-time location of public fleet vehicles.
The Managed Motorways concept is an example of utilizing a
collection of strategies and technologies that work together to
provide a holistic approach to managing the traffic operations of a
freeway. Integrating these systems with ITS enhances safety, improves
reliability, and reduces congestion while providing traveler information
and enhancing lane utilization.
The Greater Charlotte region’s Strategic ITS Plan was adopted in 2001.
Both CONNECT Our Future and the Greater Charlotte Regional Freight
Mobility Plan recommended updates to this plan to improve the safety,
efficiency, and reliability of the transportation system. The CRTPO is
coordinating with partner agencies to identify funding opportunities to
develop an updated regional ITS plan.

Transportation Asset Management
Planning Factors
Addressed
Economic
Vitality
Preservation

Transportation Asset Management is a strategic approach that
links data, goals, investment strategies, programs, and projects
into a systemic process to achieve a desired outcome. NCDOT
has a Transportation Asset Management Plan that describes
current bridge and pavement asset management processes for
improving and preserving their condition. Additionally, NCDOT
and the CRTPO set performance targets for infrastructure and
bridge condition to monitor these assets over time.
Transit asset management is also conducted by NCDOT and public
transportation providers within the CRTPO’s planning area in order to
inventory and monitor assets over time. Performance targets for transit
asset management have also been established by the CRTPO.
Performance management, including for asset management, is described in Chapter 8.
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Connected and Autonomous Vehicles
Connected vehicles are equipped with advanced technology for
communication with other vehicles and roadside infrastructure. Autonomous vehicles are self-driving, meaning they are
equipped with a combination of sensors, cameras, and other
technology that allow them to travel between destinations
without a human operator. While there are many technical
challenges to overcome, as well as user and data safety concerns, connected and autonomous vehicles (CAV) have the
potential to reduce crashes, save time and money, and offer
more independence or mobility options, especially for people
with impairments or disabilities.

Planning Factors
Addressed
Economic
Vitality
Safety
Accessibility
Integration
and Connectivity

A series of CAV workshops were hosted in the Charlotte region by the
Centralina Regional Council in 2017 to raise awareness of these new
technologies and their impact on the economy, land use, transportation,
and equity. The workshops culminated in a CAV Regional Roadmap to
guide communities on how to prepare for this new technology through
near and long-term priority actions. As an ongoing extension of
this work, the CAV Task Force, a regional coalition of public
and private sector leaders, meets quarterly to advance
local knowledge on this issue and determine how to
coordinate emerging transportation technologies
into local and regional initiatives. The CRTPO
is also reviewing the CAV Regional Roadmap
to determine if updates are warranted and
is preparing a work plan for the CAV Task
Force.
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Express Lanes
Planning Factors
Addressed
Economic
Vitality
Efficient
System
Accessibility
Travel
and Tourism

Express lanes are built along a freeway in addition to existing general-purpose lanes to provide drivers the choice of a more reliable
trip. Typically, SOVs are required to pay a toll to use the express
lanes, while buses, motorcycles, and carpools may use the lanes
free of charge.
Beginning in 2007, a multi-phase study (Fast Lanes Study) was
conducted in the Charlotte region to identify potential suitable
corridors for the implementation of express lanes. Since the completion of the study, express lanes have been opened on I-77 north
of Uptown Charlotte and the I-485 Express Lanes project is under
construction that traverses Pineville, Charlotte, and Matthews in southern Mecklenburg County. Express lanes projects are planned on US 74
(Independence Boulevard) and I-77 south of Uptown Charlotte (see
Chapter 7). Moving forward, the CRTPO is coordinating with the North
Carolina Turnpike Authority (NCTA) to consider and evaluate express
lanes projects along other corridors. The CRTPO is also contemplating
potential follow up studies or analyses for the Fast Lanes Study.

I-485 Construction at
Westinghouse Boulevard
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Environmental Mitigation Activities
Protecting and enhancing the environment is a key element of the
transportation planning process, to help utilize resources efficiently and minimize impacts. Transportation affects the environment
in a variety of ways, including major infrastructure construction,
air quality impacts, and stormwater runoff due to impervious
roadway surfaces. In addition, weather, climate change, and unexpected events such as natural disasters can have impacts on
the transportation system. Planning for future transportation requires consideration of potential environmental impacts, as well as
developing strategies to increase resiliency and reliability.

Planning Factors
Addressed
Environment
Resiliency
and Reliability
Security

Mitigation Measures
Environmental mitigation activities help minimize the negative impacts
of transportation projects on the natural and built environments. This
not only protects the environment but makes the transportation system
more resilient. Some transportation projects, such as new roadway connections and widening to add capacity, involve major construction and
considerable constraints. Other projects, like intersection improvements
or resurfacing that can be accomplished within the existing right-ofway, typically have fewer impacts. Mitigation efforts are commensurate
with the severity of the impacts.
The CRTPO employs a variety of strategies to identify potential environmental constraints early in the process so actions can be taken to avoid
impacts when possible, including:
•

Assess the impact of candidate MTP projects on the natural
environment, cultural and historic resources, as well as areas
with high concentrations of EJ populations

•

Seek resource agency input on the MTP project list and host
virtual meetings to demonstrate how the project evaluation
application considers impacts to environmental resources

•

Conduct analyses of corridors included in the CTP to determine
the viability of proposed alignments that include environmental
screening

•

Review feasibility studies and environmental documents and
inform NCDOT about potential environmental constraints
associated with potential projects

CRTPO 2050 MTP | Chapter 05

161

The CRTPO developed an interactive application to evaluate the impact of candidate roadway projects to various environmental resources.

•

Includes a natural resources impact criterion in its roadway
ranking methodology that seeks to assess the environmental
impact of candidate MTP projects by deducting points from
projects that impact streams and wetlands

•

Developed an Alignment Evaluation Program (AEP) for member
jurisdictions to enhance planning and engineering needs at the
local level, in part by refining parameters associated with the
built environment and natural constraints early in the project
development process

•

Evaluate strategies to improve congested facilities instead of
widening (see Congestion Management Process)

•

Participate in studies and support partner efforts to increase
transit accessibility and pursue emerging technologies

Table 5-18 lists mitigation measures supported by the CRTPO when
environmental impacts are unavoidable.
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Table 5-18

Potential Mitigation Strategies

Environmental Feature
Archaeological

Potential Mitigation Strategy
Conduct archaeological excavations to ensure artifacts are not lost
Realign and/or relocate the project to avoid the affected resource
Construct a bridge to help maintain community cohesiveness

Community Impacts

Construct sidewalks and bike lanes
Install traffic calming devices
Construct sound barriers

Farmland

Fragmented Animal
Habitats

Work with local land conservancies or the North Carolina
Agricultural Department
Farmland Preservation Trust Fund to determine ways to preserve
the resource
Build overpasses with vegetation or underpasses to allow animals
to cross safely
Realign and/or relocate projects to avoid impacted habitats
Realign and/or relocate the project to avoid the affected site

Historic Sites

Install landscaping to reduce visual impacts
Relocation
Erect noise barriers

Noise

Depress the facility
Install landscaping to reduce impacts
Realign and/or relocate the project to avoid the affected species

Threatened and
Endangered Species

Enhance or restore degraded habitat
Create new, off-site habitats
Re-vegetate disturbed areas with native planting

Stream and Lake Buffers

Ensure diffuse stormwater flow provided through the buffer from
storm drain pipes
Install stormwater treatment structures as mitigation either on-site
or off-site
Pay impact fees to jurisdictions
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AIR QUALITY
Air quality is one aspect of the environment
that is particularly impacted by transportation. The CRTPO addresses air quality issues in
multiple ways. As described in Chapter 3, National Ambient Air Quality Standards (NAAQS)
for harmful pollutants are established and the
CRTPO must demonstrate that the projects programmed in the MTP will not degrade air quality.
The CRTPO also applies the following strategies
to focus on reducing air quality impacts:
•

•

Adopted a policy to allocate 20% of
available discretionary funds to bicycle,
pedestrian, and transit projects
Incorporate Complete Streets principles
when allocating funds for the construction
of new projects or improvements to
existing infrastructure

•

Review, prioritize, and allocate CMAQ
funds to a variety of project types

•

Encourage vehicle miles traveled (VMT)
reductions through implementation of
rapid transit, expansion of local and
express transit services, express lanes,
and continued integration of land use and
transportation planning

•

Includes an air quality expert on its TCC to
ensure there is adequate consideration of
potential impacts as policies and projects
are deliberated

Many of these same strategies also contribute
to reducing greenhouse gases, which is a significant cause of climate change. Climate change,
along with other unexpected events, threaten
the resiliency and reliability of the transportation
network.

CMAQ Projects Funded by the CRTPO
• Intersection improvements to help
reduce congestion and idling
• Street connectivity plans designed to
reduce trip length
• Bus replacement to purchase fuel
efficient vehicles
• Traffic signal priority system for mass
transit to decrease travel time for buses
• Diesel engine retrofits designed to
eliminate old, highly polluting engines
from off-road construction vehicles
• Bicycle and pedestrian facilities
to promote an alternate form of
transportation
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GRADE

Grants to Replace
Aging Diesel Engines

ACCOMPLISHMENTS SINCE ITS INCEPTION IN 2007:
CONTRIBUTIONS*

FUNDED OVER

$6.6M

300

PROJECTS

REDUCED OVER

1,000 TONS
OF OZONE-FORMING
NITROGEN OXIDE

*CRTPO contributions are approximately $1.3 million, 14% of the
total amount
Source: https://www.mecknc.gov/LUESA/AirQuality/MobileSources/Pages/GRADE.aspx
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RESILIENCY AND RELIABILITY
A more resilient transportation system can be achieved by addressing
existing infrastructure (to make decisions about replacement or abandonment), new infrastructure (with a focus on design and durability),
and the overall transportation system (to understand interdependencies
and how they impact users).
The CRTPO continues to partner with the NCDOT and regional MPOs
to identify tools, conduct studies, and collect data to supplement future
planning efforts related to resiliency and reliability. Examples of these
efforts include a series of tools being developed by the NCDOT to evaluate the resiliency of the transportation system, as well as a risk and
resiliency vulnerability study that is underway for US 74 in the CRTPO
planning area.
The NCDOT has also developed a Resilience Strategy Report that is
updated annually to help cooperatively plan, construct, operate, and
maintain a safe, efficient, and resilient transportation network. As a part
of the plan, the NCDOT assesses the vulnerability and risk of key infrastructure, identifies and pilots risk profiles to guide resilience efforts, and
identifies opportunities for coordination. Resiliency efforts at the state
level are critical to the transportation network in North Carolina in part
because the NCDOT maintains over 75% of the state’s roads, including
the majority of roads in Iredell and Union counties.
Through continued coordination with the NCDOT, the CRTPO will monitor
the outcomes of these efforts and develop strategies to help maintain
and improve the transportation network.
The CRTPO is committed to ongoing leadership and participation in
studies that will contribute to enhancing transportation resiliency and reliability. Examples, such as Beyond 77, CONNECT Beyond, the CMP, and
exploring alternative funding for transportation have been described in
this chapter. Through this MTP update process and future plan updates
and amendments, the CRTPO will implement recommendations from
those efforts to enhance transportation infrastructure, technologies,
and operations.
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