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12. Congestion Management Process

The Charlotte Regional Transportation Planning Organization’s (CRTPO) Congestion 
Management Process (CMP) is the application of strategies to improve performance 
and reliability of the transportation system. It assists regional stakeholders in 
assessing congestion-related metrics, formulating decisions aimed at relieving 
congestion, and communicating congestion metrics to the general public and 
public officials.

The CMP incorporates several valuable features, including:

�� Consistency with the CRTPO’s Metropolitan Transportation Plan (MTP) and other 
planning processes;

�� A “toolbox” of congestion management strategies that can be applied to various 
improvement needs; 

�� A process to filter strategies and confirm if widening is needed; and

�� A recommended framework to assess, report, and monitor congestion.

US 74 at the intersection of Unionville-Indian Trail Rd in the Town of Indian Trail.
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Legislative Requirements
In the early 1990s, the CMP was first introduced as a Congestion Management System 
(CMS). The CMS was first introduced by the Intermodal Surface Transportation 
Efficiency Act (ISTEA) of 1991 and continued under the successor law, the 
Transportation Equity Act for the 21st Century (TEA-21) in 1998. In 2005, the Safe, 
Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users 
(SAFETEA-LU), introduced a change in nomenclature from Congestion Management 
System (CMS) to Congestion Management Process (CMP). This change reflects 
a shift in perspective and practice to address congestion management through 
a comprehensive process with enhanced linkages to the Metropolitan Planning 
Organization (MPO) planning process and the environmental review process; 
as well as cooperatively developed travel demand reduction and operational 
management strategies, and capacity increases. The most recent transportation 
authorization act, Moving Ahead for Progress in the 21st Century (MAP-21), signed 
into law by President Obama on July 6, 2012, made essentially no change in the 
requirements for a CMP. 

Federal regulations require that MPOs with a population over 200,000 are 
designated as Transportation Management Areas (TMA). The MPO is required to 
develop and have in place a process for managing congestion. This CMP must 
provide recommendations for the effective management of congested facilities 
and efficient mobility, and ensure that all potential alternatives to address 
congestion have been examined for identified projects that include additional 
roadway capacity. 

With a population of 1.12 million as defined by the 2010 Census, the CRTPO is 
designated as a TMA. As described in federal regulations (23 CFR 450.320) and 
guidance, the CMP should be a systematic process that “provides for safe and 
effective integrated management and operation of the multimodal transportation 
system, based on a cooperatively developed and implemented metropolitan-wide 
strategy, of new and existing transportation facilities...” Additionally, since a portion 
of the CRTPO region is designated non-attainment for ozone , the CMP takes on a 
greater significance. 

For TMAs designated as ozone or carbon monoxide non-attainment areas pursuant 
to the Clean Air Act (CAA), federal law prohibits projects that significantly increase 
carrying capacity for single occupant vehicles (SOVs), unless the project is 
addressed in a CMP meeting federal requirements. Essentially, federal funds may 
not be programmed for capacity-adding SOV projects unless the project is included 
in a CMP that provides an analysis of reasonable travel demand reduction and 
operational management strategies. If the additional capacity and SOV capacity 
is warranted, then the CMP must identify strategies to manage the SOV facility 
safely and effectively, along with other travel demand reduction and operational 
management strategies appropriate for the corridor.
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CMP Development

Development Steps 
There are five key steps in the development of the CRTPO CMP.  These steps include:

�� Identification of the Study Area and Congested Area;

�� Development of Goals, Objectives and Performance Measures;

�� Evaluation of System Performance;

�� Identification of Strategies; and

�� Development of the Implementation Plan.

This development process is structured within the framework of the federal 
legislative and regulatory requirements, including the Federal Highway 
Administration (FHWA) guidance entitled Congestion Management Process: A 
Guidebook, 2011. The tasks completed for the CRTPO CMP align with the eight 
elements outlined within FHWA’s guidelines, which provide a general approach 
for the development of a CMP. The illustration from the Guidebook, shown below, 
demonstrates the elements of the CMP.

Prior to development of the CRTPO CMP, a Congestion Management Framework 
Guide was prepared in February 2012. This framework generally utilized the 
federal CMP guidebook to suggest a potential framework for the CRTPO CMP.  The 
resulting CMP focuses on selected components of that framework guide.

Elements of the Congestion Management Process 
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Study Area
In consultation with the FHWA, the proposed CMP Study Area was identified, as 
shown in Figure 12-1. The CMP Study Area represents the MPO planning area as 
of 2012, as well as Mooresville, located in Iredell County, and a portion of Gaston 
County located within the Charlotte urbanized area (UZA). The MPO planning 
area included in the CMP Study Area is part of the Charlotte UZA and includes 
22 jurisdictions within Mecklenburg and Union counties. Mooresville was part of 
the air quality non-attainment area. Over one mile of NC 16 in Gaston County is 
also included in the CMP Study Area. It should be noted that at the time of CMP 
development, the MPO was referred to as the Mecklenburg-Union Metropolitan 
Planning Organization (MUMPO) and Iredell County had not yet been incorporated 
into the MPO planning area. Since the completion of the CMP, the MPO planning 
area has been expanded into Iredell County. 

Planning Process
The CMP was developed through a collaborative, regional effort and provides 
a means to achieve the region’s vision and goals in coordination with the other 
planning efforts. The CMP is a dynamic document that serves as a mechanism 
for implementing strategies to achieve regional mobility, livability, emissions 
reduction, and the integration of transportation and land use.

The development of the CMP was guided by a task force created by the MPO’s 
Technical Coordinating Committee (TCC). The task force provided input and 
guidance for the development of the CMP goals and objectives, the definition of 
congestion, and the identification of specific strategies to address congestion. This 
task force met five times over the course of the CMP development; these meetings 
occurred on the following dates:

�� April 24, 2012;

�� June 8, 2012;

�� July 24, 2012;

�� September 18, 2012; and

�� December 18, 2012.

The members of the task force are listed in Table 12-1. 
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Agency Name
Charlotte Department of Transportation (CDOT) 
(Travel Demand Model Staff)

Anna Gallup
Martin Kinnamon

CDOT Norm Steinman

CDOT (Bike & Ped) Ken Tippette

Charlotte Area Transit System (CATS)
Jason Lawrence
David McDonald

City of Charlotte, Engineering
and Property Management

Jim Keenan

North Carolina Department of Transportation 
(NCDOT) – Division 10

Scott Cole

NCDOT - Intelligent Transportation Systems (ITS) Ann Lorscheider

FHWA
Loretta Barren
Joe Geigle

Indian Trail
Scott Kaufhold, CMP 
Task Force Chair

Huntersville Bill Coxe

Lake Norman Rural Planning Organization (LNRPO) 
TCC chairman; and Town of Mooresville (expansion 
area representative)

Neil Burke

CRTPO Staff Support Bob Cook

Table 12-1: CMP Task Force Members
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Goals and Objectives
A draft version of the CMP Goals and Objectives was developed collaboratively 
by the task force. This draft was presented to the CRTPO TCC and the MPO in 
November 2012. Based on comments received from members of the task force, the 
TCC and the MPO, the Goals and Objectives were refined and presented to the TCC 
and MPO again in January 2013 for endorsement and approval. The overall goal for 
the CMP was identified as managing congestion within the CRTPO region, which 
was supported by four CMP objectives. 

The CRTPO CMP Goal and Objectives are as follows:

Goal: 

�� Manage congestion within the CRTPO Region

Objectives:

�� Develop congestion management measures;

�� Reduce non-recurring congestion duration;

�� Consider the full range of congestion management strategies; and

�� Improve the resiliency, redundancy, and reliability of the transportation network.

These objectives are influenced by national, state and regional planning processes 
and requirements. From a national perspective, these objectives are consistent 
with the intent of the latest transportation legislation (MAP-21) and related 
regulations guiding statewide and regional planning processes. From a regional 
perspective, these objectives are consistent with the CRTPO’s overall MTP goals 
and objectives. Finally, the CRTPO CMP objectives address the multimodal nature 
of transportation, as well as the need to address both recurring and non-recurring 
congestion. With an understanding of the dynamic nature of congestion within 
the national, state, regional and local context, the task force continues to meet 
periodically to review the process and make further refinements as needed to 
address changing conditions. 
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Methodology and Evaluation
The methodology for evaluating congestion as part of the CMP focuses on the development of 
performance measures. These performance measures have been identified to quantify the CMP’s 
objectives and provide a means for assessing and analyzing congestion. Table 12-2 depicts the 
established performance measures, the data needed for the analysis, and how each performance 
measure aligns with the four (4) CMP objectives.

Performance Measure Definition Data Source
CMP 

Objective

% of Roadway Miles at a 
Travel Time Index (TTI)

A measure of congestion 
intensity that is calculated as 
the ratio of travel time during 
the peak period to the time it 
takes to make the same trip at 
free flow speeds.

INRIX - GPS 
based travel time 
information Develop 

congestion 
management 
measures

% of Roadway Miles at a 
Level of Service (LOS)

A qualitative measure that 
characterizes operational 
conditions within a traffic 
stream, and the perception by 
motorists and passengers. 

Travel demand 
model 

Crash Rates

The No. of crashes per 100 
million vehicle miles of 
travel (MVMT) related to the 
statewide average. 

NCDOT

Reduce non-
recurring 
congestion 
duration

Were all reasonable 
techniques and strategies 

considered?

Determines whether or not 
capacity-adding SOV projects 
can be included in the 
CRTPO MTP, and ultimately 
in the CRTPO Transportation 
Improvement Program (TIP).

CMP Strategies 
for freeways and 
non-freeways

Consider 
full range of 
congestion 
management 
strategies

Extract data from INRIX 
and use Buffer, or other 

indices such as % of 
Roadway Miles at a 

Planning Time Index (PTI)

PTI represents the total time 
that should be planned for 
trips with near-worst case 
travel. It is a measure of travel 
reliability, addressing both 
intensity and variability of 
congestion. It is calculated as 
the ratio of the 95th percentile 
TTI, or specifically, the ratio of 
the travel time for the worst 
weekday of the month to free 
flow travel time. 

INRIX - GPS 
based travel time 
information

Improve the 
resiliency, 
redundancy, 
and reliability 
of the 
transportation 
network

Table 12-2: Congestion Management Process (CMP) Performance Measures
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CMP Data
The data collection effort for the CRTPO CMP focused on travel time data, crash 
data, and information from the regional travel demand model.

The North Carolina Department of Transportation (NCDOT) and the Charlotte 
Department of Transportation (CDOT) acquired INRIX travel time data, a Global 
Positioning System (GPS) based real-time travel time information dataset. This 
dataset was identified by the task force as the most appropriate to use to measure 
and identify those facilities with existing congestion. INRIX monitors interstates 
and other major roadways across the nation in real time, 24 hours a day, seven days 
a week. With this information, it is possible to estimate travel speed and times by 
time of day. Using the INRIX data, a travel time index (TTI) was calculated for the 
roadways within the CMP Study Area. Travel time index is calculated as the ratio of 
travel time during the peak period to the time it takes to make the same trip at free 
flow speeds.

The identification of future congested conditions was accomplished using 
traditional Level of Service (LOS) measures. These LOS measures were calculated 
from the Metrolina Regional Travel Demand Model. The travel demand model 
utilizes socioeconomic (SE) input data, in addition to geographic roadway and 
transit network data from various sources and produces estimated (forecasted) 
traffic volumes for the transportation network. The 2035 congestion levels were 
determined using the 2035 Long Range Transportation Plan (LRTP), which contains 
the CRTPO’s planned short and long-range transportation improvement projects. 

The crash data utilized for the CRTPO CMP was obtained from NCDOT for the 
years 2009 through 2011. This information was used to calculate crash rates for 
Mecklenburg, Union, and Iredell Counties, as well as a statewide average.

Data Analysis and Evaluation
As described above, a travel time index was calculated to identify the facilities with 
existing congestion based on the INRIX data. Facilities with a travel time index of 
1.00 to 1.19 were identified as minimally congested; 1.20 to 1.49 as moderately 
congested; and 1.50 or greater as heavily congested. This information is shown in 
Table 12-3.

Congestion Level No. of Miles (%)

Minimal Congestion (TTI 1.00 to 1.19) 971 (49%)

Moderate Congestion (TTI 1.20 to 1.49) 793 (40%)

Heavy Congestion (TTI > 1.49) 213 (11%)

Source:  INRIX Realtime Traffic Data, City of Charlotte

Table 12-3: Existing Conditions Congestion Levels – INRIX Data
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To identify future congested conditions, the traditional LOS analysis was used. 
Facilities with LOS A through D were identified as minimally congested; LOS E as 
moderately congested; and LOS F as heavily congested. These levels of congestion 
were defined by the task force and presented to the TCC and MPO for review and 
comment before their acceptance. Table 12-4 depicts the existing and future levels 
of congestion in the CRTPO study area.

Congestion Level No. of Miles (%)

2010 Conditions 2035 Conditions

Minimal Congestion (LOS A to D) 1,355 (73%) 924 (50%)

Moderate Congestion (LOS E) 115 (6%) 115 (6%)

Heavy Congestion (LOS F) 382 (21%) 808 (44%)

Source:  Metrolina Travel Demand Model

Table 12-4: Existing and Future Conditions Congestion Levels  
Travel Demand Model Data

The results of the crash analysis are found in Table 12-5. Based on an analysis of total 
crash rates, Mecklenburg and Union Counties resulted in higher total crash rates 
(274 and 292, respectively) than the statewide average (272), while Iredell County 
resulted in a lower total crash rate (211). For fatal crash rates, however, Mecklenburg 
and Iredell Counties revealed lower crash rates (0.6 and 0.9, respectively) than the 
statewide average (1.2), while Union County resulted in a comparable crash rate 
(1.3) to the statewide average (1.2).

Three Year Averages
Mecklenburg 

County
Union 

County
Iredell 
County

Statewide

Total Crash Rate 274 292 211 272

Fatal Crash Rate 0.64 1.26 0.94 1.20

Crash Frequency (Hours) 0.30 2 2 <0.10

Fatality Frequency (Hours) 127 431 424 7

Table 12-5: CRTPO Three Year Average Crash Rates (Years 2009–2011)

Note:  Crash rate is the number of crashes per 100 million vehicle miles of travel (MVMT)

Note:  Frequency indicates how often a crash has occurred historically in the respective area/region/

jurisdiction (i.e. an average time between two consecutive crashes in the respective area)

Source:  NCDOT Traffic Safety Unit



12-10 Chapter 12

Congestion Management Strategies
The use of performance measures focuses on ensuring the full range of congestion 
management strategies are considered in the CRTPO’s development of the plans 
and programs. As single occupancy vehicle widening projects are considered 
for the MTP and the NCDOT State Transportation Improvement Program (STIP), 
the determination must be made whether or not all reasonable congestion 
management techniques and strategies were considered. Projects that considered 
these strategies are eligible for inclusion in the MTP and STIP accordingly.

To ensure that all reasonable techniques and strategies are considered for a facility, 
the CMP features a process of assessing (“filtering”) all possible strategies that 
could improve the facility, without widening. This process considers congestion 
management strategies in relation to the highway improvement needs identified 
in the CRTPO’s Comprehensive Transportation Plan (CTP), and confirms if widening 
is needed. 

This assessment of reasonable congestion management strategies as alternatives 
to widening meets the federal requirement for project funding. Federal funds may 
not be programmed for capacity-adding single occupancy vehicle projects unless 
the projects are included in a CMP that provides an analysis of reasonable travel 
demand reduction and operational management strategies. The CRTPO CMP is 
shown in the graphic below.

Graphical illustration of CMP with other MPO Planning Processes
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To help the CRTPO achieve its goal of managing congestion, a comprehensive “toolbox” of CMP 
strategies has been identified and summarized in Tables 12-6 through 12-8. Using United States 
Department of Transportation (USDOT) guidance, a full range of potential congestion management 
strategies were identified for fully controlled access facilities (Table 12-6), no/partially controlled 
access facilities (Table 12-7) and the overall region (Table 12-8). These strategies were originally 
developed for the CMP Framework Guide, prepared and approved by the MPO in February 2012.  
These strategies were then discussed by the task force in 2012 to determine their applicability 
and potential public acceptance in the Charlotte region.  Many of the strategies listed are either 
currently being used or there are plans for their use within the CRTPO region. The strategies are 
grouped into four major categories: 

�� Demand Management; 

�� Alternative Mode Promotion; 

�� Traffic Operations; and

�� Land Use. 

Additionally, these techniques are summarized in relation to:

�� Term effectiveness (short, mid, long); 

�� Congestion type (recurring, non-recurring or both); and 

�� Public acceptance (low, medium, high). 
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Table 12-6: Congestion Management Strategies - Fully Controlled Access Facilities

Strategy
Currently 

In Use Te
rm
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Demand Management

HOV Lanes Yes L R L

Variable Priced Lanes Possible Future L R L

Congestion Pricing (HOT) Possible Future M R L

Bridge Tolling NA L R L

Electronic Payment Systems Possible Future M R H

Alternative Mode Promotion

Park-and-Ride Lot Improvements Yes S R H

Use of shoulders for Transit Vehicles during Peak Periods Possible Future M R H

Traffic Operations

Imaging for Surveillance and Detection Yes S N H

Work Zone Management Yes S N H

Service Patrols (e.g. IMAP) Yes M N H

Reversible Lanes or Movable Medians Possible Future M RN M

Spot Safety Improvements Yes S N H

Freeway Ramp Metering Possible Future M RN L

Variable speed Limits Possible Future M RN M

Variable Message Signs (VMS) Yes S RN H

Land Use

Transportation-Land Use Plans with Locals Governments Possible Future M R H

Symbol Legend: Term Effectiveness: (S)hort, (M)id, (L)ong, Congestion Type: (R)ecurring, (N)on-Recurring, or Both (RN), 
Public Acceptance: (L)ow, (M)edium, (H)igh
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Table 12-7: Congestion Management Strategies - No/Partially Controlled Access Facilities

Strategy
Currently 

In Use Te
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Demand Management

Access Management Program Yes M RN M

HOV Lanes Possible Future L R L

Congestion Pricing Possible Future M R L

Bridge Tolling NA L R L
Alternative Mode Promotion

Transit Signal Priority systems Yes M R H

Park-and-Ride Lot Improvements Yes S R H

Addition of Bicycle racks at Public Transit Stations / Stops Yes S R H

Bicycles and Pedestrian access to Transit Improvement Yes S R H

Sidewalk Gap Closure Program Yes M R M

Improve Pedestrian Facilities at Intersections Yes S R H

Creation of new Bicycle and Pedestrian Facilities Yes M R H

Bike Sharing Programs Yes M R M

Enhance Transit Amenities Yes S R H

Use of shoulders for Transit Vehicles during Peak Periods Possible Future M R H

Safe Routes to School Initiatives Yes M R H

Bicycle / Pedestrian Education Program Yes M R H

Bicycle and/or Pedestrian Corridor Safety Studies and Implementation Yes M RN H
Traffic Operations

Imaging for Surveillance and Detection Yes S N H

Traffic Signal Timing Yes S R M

Red-Light Camera Enforcement Possible Future S N M

Dynamic Traffic Signal Systems Possible Future M R M

Service Patrols (e.g. IMAP) Yes M N H

Emergency Management Systems (EMS) Yes S N H

Work Zone Management Yes S N H

Turn Lane Construction and Extension Yes S R H

Roundabout Constructions Yes S RN M

Reversible Lanes or Movable Medians Yes M RN M

SPOT Safety Improvements Yes S N H

Variable speed Limits Possible Future S RN H

Variable Message Signs (VMS) Yes S RN H
Land Use

Transportation-Land Use Plans with Locals Governments Possible Future M R H

Develop Overlay Districts to manage Development Densities and Form NA M R M
Symbol Legend: Term Effectiveness: (S)hort, (M)id, (L)ong, Congestion Type: (R)ecurring, (N)on-Recurring, or Both (RN), 
Public Acceptance: (L)ow, (M)edium, (H)igh
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Table 12-8: Congestion Management Strategies - Regional

Strategy
Currently 

In Use Te
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Demand Management

Ridematching services Yes S R L

Vanpooling Yes S R L

Parking cash-out or carpool parking incentives Yes M R M

Alternative Commute Subsidy Program NA M R M

Telecommuting Promotion Yes S R M

Compressed/Flexible Workweeks Possible Future S R M

Employer Outreach/Mass Marketing Possible Future M R M

Cordon Pricing NA M R L

Alternative Mode Promotion

Improvements/Added Capacity to Regional Rail & Bus Transit Yes ML R H

Service Coordination (Buses/Trains sharing real-time information) Yes M RN H

Traffic Operations

Traffic Management Centers (TMCs) Yes M N H

Service Patrols (e.g. IMAP) Yes M N H

Parking Management and Information Systems Yes S R H

511 Traveler Information Yes S RN H

Highway Advisory Radio (HAR) No S RN H

Transit Information Systems Yes S R H

Land Use

Encourage Regional Activity Centers Yes M R M

Live-Work Proximity Incentives NA L R M

Require MPO review for Regional Scale Developments NA L R M

Growth Management Restrictions NA L R M

Symbol Legend: Term Effectiveness: (S)hort, (M)id, (L)ong, Congestion Type: (R)ecurring, (N)on-Recurring, or Both (RN), Public Acceptance: 
(L)ow, (M)edium, (H)igh
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Implementation and the Metropolitan Transportation Plan
As previously noted, the identified congestion management strategies are applied 
to projects in order to determine if the needed level of improvement can be 
accomplished without widening. Before a widening project is recommended for 
inclusion in the MTP and ultimately the STIP, these projects are assessed for any 
other congestion management strategies that might improve the facility in lieu of 
widening.

The CRTPO is applying these strategies to all of the Existing plus Committed 
(E+C) projects not under construction; this group of projects includes those with 
committed funding. In addition, the congestion management strategies are also 
applied to the 2025 horizon year projects that are proposed to add capacity, in 
order to determine if widening the facility is the only option for improving the 
congestion. The results of this evaluation are summarized in Appendix B and the 
project assessment was coordinated with all of the participating jurisdictions.

This on-going process for managing congestion within the region, and for moving 
congestion management strategies into the funding and implementation stages, 
is fully coordinated with the other planning functions of the CRTPO and the 
development of the MTP and STIP. The CMP provides recommendations for the 
effective management of congested facilities and efficient mobility; and ensures 
that all potential alternatives to address congestion have been examined for 
identified projects that include additional roadway capacity. The CMP is required 
to be developed, established and implemented as part of the metropolitan 
transportation planning process. 
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Sources:

USDOT, FHWA, Office of Planning, Environment, & Realty (HEP), http://www.fhwa.
dot.gov/planning/congestion_management_process/

Public Law No: 112-141: In some cases, a UZA represented by a MPO with less 
than 200,000 residents may also be designated as a TMA, upon request from the 
State Governor and MPO representatives. 

A non-attainment area is an area designated by the U.S. Environmental Protection 
Agency (EPA) that does not meet the National Ambient Air Quality Standards 
(NAAQS). In early 2012, EPA announced that the Charlotte area’s final designation 
under the new 2008 ozone standard was a “marginal non-attainment” area. This 
marginal non-attainment area includes all of Mecklenburg County and portions of 
Cabarrus, Gaston, Iredell, Lincoln, Rowan, and Union Counties.

Congestion Management Process: A Guidebook, USDOT, FHWA, April 2011—
North Carolina General Statute 136-66.2 requires each municipality or MPO, 
with the cooperation of the NCDOT, to develop a Comprehensive Transportation 
Plan (CTP) serving present and anticipated travel demand in and around the 
municipality or MPO.
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The CMP Study Area represents the MPO 
planning area as of 2012, as well as 
Mooresville located in Iredell County, and 
a portion of Gaston County located within 
the Charlotte Urbanized Area (UZA).




