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CMP RUSH HOUR: EXECUTIVE SUMMARY 
The Congestion Management Process (CMP) is a federally defined action required for larger 
metropolitan planning organizations (MPOs) like the Greensboro Urban Area MPO (GUAMPO), 
identifying: 

• performance measures,  
• geographic areas for study,  
• potential solutions, and 
• the effectiveness of past actions to reduce congestion.  

Context. This report is the seventh update of the CMP since 2003. In that time, CMPs generally 
have come to include assessments of safety/crash-related delays and other performance areas 
linked to the assessment of congestion and performance. This performance is typically assessed 
at different geographic levels, including the entirety of the planning (or study) area, cohesive 
subdistricts, key corridors and the hotspots within them. The transportation system in GUAMPO 
has grown to include 556 square miles with over 420,000 residents served by 7,073 lane-miles of 
streets, 749 miles of sidewalks, and 201 miles of greenways. GUAMPO’s member jurisdictions 
include Oak Ridge, Pleasant Garden, Sedalia, Stokesdale, and Summerfield as well as the City of 
Greensboro and Guilford County. The Town of Jamestown, while in the High Point MPO, is also 
addressed in this CMP due to federal requirements. 

 
Planning Area. The congestion picture for the planning area has been improving, despite 
population growth (0.4% annually since 2010) and employment growth (0.7%), which places more 
people and vehicles on the transportation networks. Compared to 21 peer metro areas around the 
U.S., the Greensboro metropolitan area ranks in the middle of the group.  Targeted investments, 
new technologies, and multimodal improvements are managing growth effectively: between 2014 
and 2024, congestion decreased by 1.7% while the population increased by nearly 13%. Freight 
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travel has also improved, now saving an estimated $26,500 per day compared to conditions 10 
years ago. 
Districts. Across the six districts, transportation access varies markedly, with the peripheral 
districts—Northwest, Northeast, and parts of Southeast Guilford County—being more car-
dependent, with low-density development reflecting higher-income households. Downtown 
Greensboro is compact and well-served by walking, biking, and transit, yet has higher shares of 
car-less households (22%) and residents living in or near poverty (30%). South and East 
Greensboro are also relatively dense (about 1,500 people per square mile), with roughly 85% of 
residents within a half-mile of transit. West Greensboro and Jamestown function as the county’s 
largest employment hub and combine strong transit and sidewalk access, with about 90% of 
residents within a half-mile of service. 
Corridor/Hotspot. There is even more variation among 20 
corridors and 60 hotspots studied. Signal delay is important 
on urban arterials such as Gate City, Market, and Wendover 
Avenues. Weather and crash incidents cause the most 
delays on Interstate and freeway segments like I-40, I-85, 
and US 29. Non-recurring congestion (crashes, construction, 
events) accounts for nearly half of all travel delay, 
underscoring the value of safety-focused design and incident 
management. Transit users enjoy much safer, less costly, 
but typically much slower travel conditions. Hotspots benefit 
from targeted intersection and signalization improvements; 
locations such as US 158/NC-65, I-73/ I-85 Business, and 
Randleman Rd/Vandalia Road, as well as Randleman Road 
and US 29, are important future targets for improvement. 
 
The contrasts in performance across different geographies 
and time underscore the CMP’s focus on improvements that 
involve connecting communities, enhancing safety, and 
managing congestion through multimodal investment rather 
than expansion alone. A comprehensive list of improvement 
concepts and their appropriate contexts for application is 
included, along with an appendix detailing the development 
of data sources used in the CMP. 

-1.7% DECREASE IN 
CONGESTION 

+13% INCREASE IN 
POPULATION 

22:1 
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1 INTRODUCTION TO THE CONGESTION MANAGEMENT PROCESS 

1.1 HISTORY OF TRANSPORTATION PERFORMANCE ASSESSMENT 
The importance of measuring system, corridor, and area transportation performance has a long 
history, and continues to be a focus of current best practice. However, the emphasis has changed 
and evolved from the early 1900s. From the turn of the last century through the post-World War II 
era, vehicle throughput was the primary—and often only—performance measure used to guide 
major investment decisions.1  A combination of strong regional orientation, larger/denser urban 
areas, and internal pressures resulting from both the public and external factors such as concerns 
about air quality pushed some larger MPOs such as Puget Sound (Seattle, WA) and the 
Metropolitan Council (Minneapolis-St. Paul, MN) to develop plans that included transit, walking, 
and biking performance in corridors. During this same era (roughly from the late 1970s onward), 
land use was sometimes considered as a factor in determining successful transportation policy and 
project prioritization, most notably in the Portland Metro (Portland, OR) MPO.  
Change at the federal level came later but had a major impact due to the passage of the 
Intermodal Surface Transportation Efficiency Act (ISTEA, 1991). This landmark legislation placed a 
premium on performance-based planning by introducing planning factors (then 15), multimodal 
planning, decentralizing planning authority to MPOs, encouraging transparency to the public, and 
requiring the development of six management systems. A seventh for Congestion Management 
Systems (since renamed Congestion Management Process, or CMP) was also a requirement for 
larger MPOs over 200,000 in population (Transportation Management Areas, or TMAs). Not 
coincidentally, improvements in data collection, management, and display made performance 
measure development more accessible.2  The combination of federal institutionalization and better 
data proved a potent and durable combination, facilitating changes in MPOs that led them to 
create more nuanced and multimodal approaches to forward-looking planning and performance. 
Subsequent federal reauthorization bills and policy continued to support performance-based 
planning, even though the initial measures promulgated in ISTEA were consolidated or reframed. 
The Federal Highway Administration (FHWA) and Federal Transit Administration (FTA) of the 
USDOT have long embraced a philosophy of quality management by performance. The FTA 
considers the state of good repair through the lens of asset condition and resource efficiency 
targets, as well as safety and reliability of transit services. FHWA has a host of performance 
measures for safety, reliability, congestion, and other factors that benefit from identifying the most 
important attributes of the transportation system, providing trend information, evaluating project 
success, serving as a communication tool, and providing criteria for investment. Performance 
measures are described as being in one of three categories: 

• Input Measures: supply of resources; 
• Output Measures: delivery of projects, programs, and services; and 
• Outcome Measures: how well does the transportation system meet the policy objectives.3 

 

                                                
1 Wachs, Martin. “Transportation Planning: A Look Ahead.” Transportation Research Part A: Policy and Practice 33, no. 
7–8 (1999): 493–504 and Weiner, Edward. Urban Transportation Planning in the United States: History, Policy, and 
Practice. 5th ed. New York: Springer, 2016. 

2 Federal Highway Administration (FHWA). Performance Measures for Transportation Systems Management. Report No. 
FHWA-HOP-94-032. U.S. Department of Transportation, 1994. 

3 U.S. Department of Transportation, Federal Highway Administration. “Getting More by Working Together — 
Opportunities for Linking Planning and Operations: 2.3 Performance Measures.” Operations—Planning and Operations 
Integration Reference Guide, accessed June 13, 2025. 
https://ops.fhwa.dot.gov/publications/lpo_ref_guide/prim0406.htm. 

https://ops.fhwa.dot.gov/publications/lpo_ref_guide/prim0406.htm
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Performance-based planning extends to walking and bicycling modes, with the publication of 
Guidebook for Developing Pedestrian & Bicycle Performance Measures (2016) and Transportation 
Performance Management Safety Performance Measures (2019). Safety is a preeminent concern 
in a mature transportation system where many of the larger physical components are in place. The 
2019 guidance stipulates five national performance measures:  

• number of fatalities,  
• rate of fatalities per 100 million vehicle miles traveled (VMT),  
• number of serious injuries, 
• rate of serious injuries per 100 million VMT,  
• total number of non-motorized fatalities and serious injuries.  

 
If states don’t meet targets based on five-year averages, the highway safety funds should be 
reallocated to address safety issues.4 

1.2 RECENT ACCOMPLISHMENTS 
The Greensboro Urban Area MPO has overseen and partnered with other agencies on a variety of 
projects and strategies to help reduce or mitigate congestion levels on the transportation networks. 
The following is a list of key accomplishments, emphasizing those that have been accomplished 
within the past five years or are underway now.  
 Greensboro Urban Loop (I-840): final segment opened Jan 2023, completing the 49-mile 

circumferential freeway 
 Gallimore Dairy Road widening (NC 68 to Airpark East): construction underway into FY 

2026. 
 West Wendover Avenue bridge replacements (NCDOT project over Battleground Ave. & 

A&Y rail line) 
 Annual Citywide Paving Program: ongoing resurfacing, with the 2024 edition adding 

approximately 25 miles of roadway 
 GoBORO: Greensboro’s 2025 Long-Range Transit Plan to restructure bus routes, increase 

frequency, and phase in network improvements 
 PART and other Transit Provider Improvements: fleet replacements, terminal 

improvements, service expansion (e.g., airport shuttle in 2024), and 
continuation/restoration of public transportation services post-pandemic 

 East Greensboro Greenway: proposed 6.6-mile, shared-use path with separated bicycle 
and pedestrian facilities 

 South Elm-Eugene Street Gateway Complete Streets: federally earmarked for 
resurfacing, medians, sidewalks, ADA upgrades, and bike lanes 

 Downtown Greenway: a four-mile, multi-use loop around downtown with completion in 
2026 

 Lindsay Street Bike Lanes (Murrow Blvd to Bessemer Ave): bicycle lane project 
 Downtown Streetscape Project: approximately $25 million bond-funded enhancements 

for pedestrian and bike access downtown 
 Accessibility Enhancements on the Downtown Greenway: crossings, lighting, and ADA 

upgrades for safer multimodal use 
                                                
4 U.S. Department of Transportation, Federal Highway Administration. National Performance Management Measures: 
Highway Safety Improvement Program. 23 CFR 490. Washington, DC: Federal Register, March 15, 2016. 
www.federalregister.gov/documents/2016/03/15/2016-05189/national-performance-management-measures-highway-
safety-improvement-program.  

http://www.federalregister.gov/documents/2016/03/15/2016-05189/national-performance-management-measures-highway-safety-improvement-program
http://www.federalregister.gov/documents/2016/03/15/2016-05189/national-performance-management-measures-highway-safety-improvement-program
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 Greensboro MPO Comprehensive Safety Action Plan: a planning effort to improve 
safety and reduce crashes (a significant source of congestion) to be completed in 2026 

 Technology and Signalization Improvements: including Lewiston Road/Fleming Road 
intersection and signal upgrade; upgrade signals with Lead Pedestrian Interval (LPI) and 31 
intersections with pedestrian signal heads, crosswalks, and curb ramp repairs; and various 
signal loop replacements and repairs  

The CMP today, discussed in the next section, is a continuation of the historical emphasis on 
performance-based planning, having evolved over time to include not just performance measures 
and targets for “congestion,” which implies a highway- and auto-centric focus, but emphasizes 
safety, reliability, and multimodal performance evaluations. 

1.3 THE CMP TODAY 
The Congestion Management Process remains one of several federally mandated exercises 
required of metropolitan planning organizations with populations over 200,000 designated as 
Transportation Management Areas. The Greensboro Urban Area MPO (see text box) is required to 
update its CMP every five years, which is a review and assessment of data pertaining to 
transportation performance as well as a report compiling 
the results.  
The CMP is designed to achieve several key objectives 
that enhance transportation planning and management:  
• Systematic Framework: The CMP establishes a 

comprehensive approach to monitor and evaluate the 
performance of the transportation system, with a 
particular emphasis on congestion and its causes. 
This framework facilitates the identification of 
congestion issues and the analysis of their underlying 
causes in an objective manner.  

• Integration into Planning: The CMP is intended to 
integrate seamlessly with the Metropolitan 
Transportation Plan (MTP) and the Transportation 
Improvement Program (TIP). Therefore, the CMP and 
MTP processes often occur sequentially or 
simultaneously. By incorporating congestion data and 
strategies into these critical planning documents, the 
CMP ensures that investment decisions are based on 
solid evidence.  

• Strategy Development: A fundamental aspect of the 
CMP is to formulate and assess strategies aimed at 
reducing congestion. This encompasses not only the 
expansion of roadway capacity but also the 
exploration of multimodal solutions, transportation 
demand management (TDM) initiatives, operational 
improvements, and effective system management 
techniques.  

• Performance Monitoring: The CMP outlines a systematic approach for selecting performance 
measures and monitoring their outcomes. This process enables ongoing evaluation of the 
effectiveness of implemented strategies, fostering an adaptive planning environment.  

The GUAMPO planning area 
encompasses most of Guilford 
County and the entirety of 
Greensboro, the third-largest city 
in North Carolina. Centrally located 
along the Interstate 40/85 corridors 
between Raleigh and Charlotte, 
the CMP also addresses 
transportation conditions and 
needs in Oak Ridge, Pleasant 
Garden, Jamestown (part of the 
High Point MPO), Sedalia, 
Stokesdale, and Summerfield. 
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• Compliance with Federal Requirements: While it seems obvious, it is worth underscoring the 
need for the CMP to align with federal mandates regarding metropolitan transportation 
planning, particularly for Transportation Management Areas (TMAs).   

The current iteration of the CMP is the seventh, dating back to the first one published in 2003 and 
updates happening every 4-5 years, usually in conjunction with updates of the metropolitan 
transportation plan (MTP). The CMP provides important information on system condition, 
performance, and countermeasures that are useful in the recommendations contained in the MTP. 
Every CMP developed under the federal law is required to show that the eight steps shown in 
Figure 1 have been undertaken:  

1. Develop objectives 
2. Define the study area(s) 
3. Develop performance measures and targets 
4. Collect and maintain data over time 
5. Evaluate problems 
6. Select strategies 
7. Implement solutions (often discussed in the MTP) 
8. Evaluate strategies to create a feedback loop to inform future investment decisions 
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An important aspect of the CMP is assessing implementation strategies to determine their 
success, thereby informing future decisions. Using traffic data platforms, historical comparisons of 
data can be made to show how and how well infrastructure investments and other congestion 
mitigation choices have worked. Figure 2 indicates that the completion of the I-85 “Loop” around 
the south side of Greensboro has worked to alleviate congestion, both on the new facility as well 
as on the road it was intended to relieve, the segment of I-40 that traverses the center of the City.  
The construction cost of these improvements, which occurred over decades, is roughly estimated 
at just over $500 million (source: ChatGPT AI search/Greensboro News & Record) in 2025 dollars. 

Figure 1. Eight-Step Congestion Management Process 

(source: derived from Grant, et. al., “Congestion Management Process: A Guidebook,” page 7. 2011. 
https://ops.fhwa.dot.gov/plan4ops/focus_areas/cmp.htm) 
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Additional costs are also associated with construction delays, like lost time, fuel consumption, and 
emissions. Assigning a value per unit of benefit is another step beyond what is currently required 
of federal CMPs or MTPs, but it is not impossible to roughly estimate a total return on investment 
(ROI), and such a comparison would have value in future trade-off discussions. 
Central to the development of CMPs today are third-party data sources, which often rely on the 
collection and management of vast amounts of traveler data obtained from cellular or global 
positioning system (GPS) devices. The main data sources used in this report are described briefly 
in the next section.

Figure 2. Comparison of I-40 
and I-85 (Loop) Speeds, 
August 2009 and 2024. 

Did It Work? The top half of 
this figure shows average 
hourly speeds (yellow-orange is 
slower) for August 2009 for 
west-moving traffic using I-85 
around Greensboro (only 
partially completed, so some 
areas are grayed out) and I-40 
through the center of the City. 
The bottom figure shows the 
same area, with I-85 fully 
operational. While some 
congestion remains in the PM 
peak, there are many fewer 
yellow areas in the 
bottom/2024 analysis, denoting 
an improvement in 
performance. (source: RITIS) 

TOP: 2009 Average Speeds 
S  

BOTTOM: 2024 Average 
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2 DATA SOURCES 

2.1 ITERIS CLEARGUIDE 
ClearGuide is provided through a subscription offered by the private company Iteris, Inc. 
(acquired in November 2024 by Almaviva), which specializes in selling Intelligent Transportation 
Systems (ITS) technology services to public transit agencies, traffic/transportation departments, 
and commercial businesses. The online data platform utilizes real-time and historical data from 
GPS-connected vehicles, mobile/cellular devices, and roadside sensors. Coverage is limited to 
high-volume Interstate and arterial roadways, although the company does provide pedestrian 
and bicyclist counts through its video-based PedTrax system. For the purposes of the CMP, 
ClearGuide’s primary utility is focused on providing a number of performance metrics, including 
indices using historical/free-flow speed calculations (e.g., Buffer Time, Planning Time, 
confidence levels, etc.).  

2.2 REGIONAL INTEGRATED TRANSPORTATION INFORMATION SYSTEM (RITIS) 
RITIS is maintained by the University of Maryland from the CATT Lab (Center for Advanced 
Transportation Technology Laboratory, link), whose mission is to “support national, state, and 
local efforts to solve important transportation, safety, and security problems” through information 
fusion and visualization. The fusion aspect is especially relevant to the RITIS platform, since its 
data is acquired from several sources, including traffic management centers (cameras, 
message signs, fleet vehicle GPS), AADT volumes updated annually, incident response and 
route closure data provided irregularly by transportation agencies, and traffic signal data. To 
facilitate the selection of the right analysis tool available in RITIS, a series of pilot tests using the 
I-40 corridor was conducted, and the results were output into a tabbed MS-Excel workbook 
(RITIS Data Typology.xlsx) to identify the outputs and user notes for each analysis tool. 
Like other third-party data platforms, “probe” data is acquired from GPS units in cars (including 
cellular devices) and trucks for segments and intersections; the latter includes developing 
traditional measures of delay and performance. Weather, navigation app (Waze), and radio 
scanning devices also contribute data to the platform. This “mashup” of information provides 
users with incident data, signal performance, origin-destination analyses, bottleneck rankings in 
a user-selected region, and current/historical speed-related performance measures. For 
example, travel time comparisons can be conducted for a single corridor over time or compared 
against another corridor. Historical data goes back to 2008-2009 in some cases. 

2.3 STREETLIGHT DATA 
Bought by Jacobs in 2022, StreetLight Data is a privately operated vendor of traffic data and 
visualizations. The company has historically focused on integrating visuals with probe data 
(GPS/cellular devices) sources and has created a refined system for visualizing transportation 
planning data. Data outputs focus on speed, origin-destination volumes, and, by linking origins 
to U.S. Census data, characteristics of trip-makers (e.g., family status, racial, and income 
compositions). The platform flexibly allows users to define (“draw” onscreen or upload) 
geographies, or “zones,” that they are interested in, or simply use U.S. Census geography. 
Although sample sizes become a constraining factor, lower-level roadway vehicle data, as well 

https://www.cattlab.umd.edu/
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as pedestrian (Figure 3) and bicycle volumes, 
are available. Intersection turning movements 
and link analyses are also available. The data 
can be assessed over time, with some inquiries 
allowing comparisons as far back as 2011 and 
as near-term as a few months prior to the 
analysis, although most speed and volume data 
is limited to 2019 through 2023 as of this writing 
(2025). 
A novel feature of StreetLight is modeling 
potential safety concerns by area and road 
segment using simulation modeling from past, 
observed crash characteristics. A different but 
related model assesses the potential for 
pedestrian and bicycle safety concerns. 
Other key data sources include local/state crash 
records and, for the ability to overlay 
sociodemographic information, sources like the U.S. Bureau of the Census and ESRI Business 
Analyst. Commonplace tools like Google’s travel time statistics or even transit schedules can 
also play roles in developing the understanding of the system’s performance. Some third-party 
sources like the Texas A&M Transportation Institute (TTI) Urban Mobility Report on metropolitan 
congestion levels or Smart Growth America’s “Dangerous by Design” annual biking and walking 
safety report can play a role in terms of comparing metro areas performance. Finally, subjective 
information gathered from interviews, surveys, or other public engagement processes can help 
expand and explain performance in ways that data tables, charts, reports, and graphs cannot. 
To help provide a convenient set of references for this report as well as inform the development 
of the next CMP update, a complete compendium of sources used and key features of how they 
were used is contained in Appendix A. 
 
In spite of historic levels of accessibility to high-quality third-party data, several interconnected 
considerations must still be contemplated when developing a robust and useful set of 
performance measures. This is the topic of the next section. 

Figure 3. 2022 Pedestrian Trips 
 (source: StreetLight Data, to ArcGIS Pro) 
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3 DEVELOPMENT OF PERFORMANCE MEASURES 
At the heart of the CMP is a set of performance measures which ask two simple questions: how 
is the transportation system performing now, and is that performance getting better or worse? 
Strong performance measures have to consider the following factors: 

• Does the measure tell us something relevant? The metric should describe the 
condition of the transportation network that helps define how well we are meeting our 
goals as a MPO (e.g., in the Metropolitan Transportation Plan). 

• Does the measure tell us something unique? If two metrics explain the same thing in 
different ways, there may still be utility in presenting both. However, too many 
performance metrics can make it harder to update the CMP or create coherent 
presentation elements, like dashboards or reports to decision-makers. 

• Do we have the data? Put simply, the resources needed for some performance 
measures may not be worth the cost of collecting the required data. The third-party 
platforms discussed previously have helped alleviate that issue, but a related one has 
appeared: having too much data that requires more effort to “sift” to develop can also 
present an obstacle. 

• Consistence and Persistence. Performance measures have been developed at the 
national and state levels, and while this edition of the CMP constitutes a major update, it 
is still building on prior CMPs. These horizontal (other planning entities) and vertical 
(temporal) relationships imply benefits of respecting prior and adjacent performance 
measures to allow comparisons across time, and create the ability to compare 
performance with other places or “roll up” many MPO and jurisdictional performance 
measures to the state level. 

 
The final point with respect to the appropriateness and robustness of performance measures is 
applying the understanding that congestion results from both recurring and non-recurring 
sources. Recurring congestion results from insufficient capacity (or too much demand) on a 
portion of the transportation network and tends to occur on the same day, time, or season. Non-
recurring congestion is a result of inclement weather, construction, service disruptions (transit), 
or event traffic. While the overwhelming majority of studies and project capital investment have 
focused on recurring congestion, the FHWA estimates that as much as half of all congestion 
derives from non-recurring sources.5 Furthermore, the perception that travelers have of non-
recurring congestion is significantly more impactful than that of recurring congestion, with some 
studies suggesting that delays from non-recurring congestion are weighted more than twice as 
heavily than delays from recurring congestion.6 If non-recurring delays become too 
commonplace, they may necessitate building in additional time to ensure reliable arrival times, a 
factor that assumes increased importance in light of fast-paced shipping requirements. 
This understanding presents two important issues. The first is that performance measures that 
address recurring measures, like volume-to-capacity (v/c) ratio, alone will not identify areas 
likely to experience non-recurring congestion. Therefore, reliability measures, like the planning 
time index or buffer time index, should be included in the suite of performance metrics. Second, 
the treatments for recurring and non-recurring congestion may be different, and targeting 

                                                
5 Federal Highway Administration. Traffic Congestion and Reliability: Trends and Advanced Strategies for Congestion 

Mitigation. FHWA Office of Operations, 2005. Accessed June 16, 2025. 
https://ops.fhwa.dot.gov/congestion_report/executive_summary.htm.   

6 Federal Highway Administration. Travel Time Reliability: Making It There On Time, All The Time. FHWA Office of 
Operations, 2006. Accessed June 16, 2025.  https://ops.fhwa.dot.gov/publications/tt_reliability/TTR_Report.htm.  

https://ops.fhwa.dot.gov/congestion_report/executive_summary.htm
https://ops.fhwa.dot.gov/publications/tt_reliability/TTR_Report.htm
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congestion countermeasures to the source of congestion is an important part of identifying and 
designing successful and cost-effective improvements.  

To frame out the performance measures, the following 
figure was developed that crosswalks the past CMP 
and state/federal performance measures with the stated 
goals of the GUAMPO Metropolitan Transportation Plan 
(MTP) and potential data sources. There are literally 
hundreds of documented transportation performance 
measures,7 so identifying which measures are both 
relevant and feasible is a critical step.  
Figure 4 (next page) lists the CMP performance 
measures considered for 20 corridors and six districts. 
Some measures were unavailable at the time of writing 
the CMP, and not all measures can be applied to both 
areas and corridors. Some of these measures are 
standard tabulations in state/federal performance 
systems, and some were reported in the prior CMP. 
Note that cross-cutting issues important to GUAMPO, 
like how performance is assessed across racial and 
socially vulnerable populations, are also considered. To 
report the performance for these cross-cutting issues, 
the “base” metric may be supplemented with the same 
metric’s results in a subset of geographic areas that fit 
the definition of disadvantaged, or by comparing the 
same metric relative to the growth rate of the 
geographic area (refer to text box). These supplemental 
statistics can help clarify the extent or degree of impact 
of different variables on different populations or 
conditions. 
 
 

Figure 4 represents a menu of options and does not address the specific content of regional or 
metropolitan area-wide data sources, or some indices unique to the software platforms being 
used, such as the safety or vulnerable user indices generated by StreetLight Data. 
 
  

                                                
7 See, for example: Cambridge Systematics, Inc. A Guidebook for Performance-Based Transportation Planning. 

NCHRP Report 446. Washington, DC: Transportation Research Board, 2000, or U.S. Department of 
Transportation, Federal Highway Administration. Performance-Based Planning and Programming. FHWA Office of 
Planning. Accessed June 13, 2025. www.fhwa.dot.gov/planning/performance_based_planning.  

The Importance of Using 
Change as a Context for 
Explaining  Performance 
Metrics is easy to explain with an 
example. 
The City of Decatur, Illinois, lost 
nearly 8% of its population 
between 2010 (76,000) and 2020 
(70,000). If Decatur’s serious 
injury rate went down by 5% 
during this same time period, 
would that decline be considered a 
safety “win” for the community, or 
would it be considered negatively, 
since crashes did not come down 
at the same pace as the baseline 
population?  
Change over time expands the 
understanding of performance, as 
are comparing metrics for areas or 
corridors with different 
sociodemographic compositions or 
levels of density. 

 
 

http://www.fhwa.dot.gov/planning/performance_based_planning
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Figure 4. CMP Performance Measures 
Where one of these measures is being discussed, even if only contributing to these metrics, the three-
character ID (e.g., TC.2) is noted in the text.  
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4 SYSTEM PERFORMANCE 
The transportation network density and types vary across the GUAMPO planning area, but the 
total number of miles of facilities is significant (AM.2, TC.2). 

• 749 miles of sidewalk 
• 201 miles of greenways 
• 7,073 lane-miles of streets8 

 

These facilities also vary by many key characteristics, such as greenway surface type or 
roadway ownership (Figure 5), which impact capital and maintenance cost considerations. 
 
The utility of measuring performance characteristics across the entire GUAMPO planning area 
is limited, since this area covers many contexts, from a dense downtown core to small towns to 
the still-rural areas at the periphery of Guilford County. Averaging information across such 
different contexts limits the observational power of the assessment, and underscores the 
importance of considering performance at a finer level of detail, covered in later sections.  

4.1 ASSESSMENT OF SYSTEM PERFORMANCE 
In spite of the limitations, system performance can still illustrate how the planning area is 
changing across time (accounting for population and employment changes, as noted earlier), 
and provide a framework for gaining an understanding of GUAMPO’s performance compared to 
that experienced in other metropolitan areas. Different visualizations are provided below, with 
key takeaways discussed at the end of this section. 
 

                                                
8 Sources: City of Greensboro, Geographic Information System data for existing greenways and sidewalks; NCDOT 

Geographic Information System data for existing streets. 

Figure 5. (left) Greenway Trail Surface Type in miles; (right) Street Lane-Miles by Owner 
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Congestion 
Figure 6 (EQ.2, AM.1).is derived from “probe” data obtained from personal GPS units in cellular 
phones and automobiles, obtained through the RITIS software platform described previously. 
The data used is from 2019: while older, it is not influenced by the Covid-19 pandemic, which 
tended to alter the volume, speed, and crash/severity profiles for many communities (especially 
those that are denser and more urban). Note the big differences between the U.S. and 
Guilford County in congestion caused by signal delay (double in Guilford County) and 
recurrent congestion (a much bigger role in the U.S. as a whole than in Guilford County). 

 
 
 

Figure 6. Sources of Congestion 
(source: RITIS), 2019 Data 

Note the much less-substantial 
role of recurring congestion in 
Guilford County, and the greater 
role of signal delay. 
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One tool used to compare urban area transportation performance is the Urban Mobility Report, released annually by the Texas 
Transportation Institute for decades. This report and its accompanying data provide trend data on congestion-related metrics. The 
most recent year available is 2022, summarized in Figure 7 (AM.1, RR.1, SS.4).  Of the 21 urban areas similar in size, Greensboro’s 
ranks in the middle for most statistics—for example, ranking 10th out of 21 small urban areas in terms of annual hours of delay.   The 
estimates of the economic costs of delay are interesting, as is the change in traffic delay (and volumes) experienced during the 
COVID-19 pandemic.

Figure 7. TTI Urban Mobility Report (Texas Transportation Institute), 2022 Data 

Covid 19 Era 

Cost of Delay 
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Probe data can be used to estimate congested conditions over time by comparing an earlier 
year to a later year. The map in Figure 8 (EQ.2, AM.1) shows the change, by major roadway 
segments, in levels of congestion from all causes between 2014 and 2024. While many 
individual segments are indicating similar or lower levels of congestion (blue shades) in 2024, 
there are smaller segments of roadway—“hot spots”—that have gotten worse (purple shades). 

The RITIS platform was also used to consider clearance time, or the length of time that an 
incident affects traffic flow from the start of the incident until the roadway reaches free-flow 
speed. Comparing the first three months of 2015 and 2025, Figure 9 (RR.2) describes some 
types of congestion events and their delays to vehicles on Interstates, US Highways, and other 
(surface streets, typically major arterials).  

Figure 8. Change in Congestion (source: RITIS), 2014 and 2024 Data 
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Some observations include the relevance of construction work on the Interstate system in 2015 
as segments of the Outer Loop neared completion and the relevance in 2025 of maintenance on 
U.S. Highway routes. Disabled vehicles are cited as an issue in 2025, although the data 
collection and classification methods in 2015 (compared to those used in 2025) may explain 
why there is no indication of disabled vehicles being an issue in 2015. 
 
It’s also possible to convert the vehicular travel collected by probe data into emissions or energy 
consumption. Figure 10 (EQ.2, AM.4) illustrates how energy consumption changes hourly and 
over the course of the week for a single month (June 2025). Note that during the daylight hours, 
energy consumption (and all measurements of mobile emissions) are higher than at night, and 
that Fridays are usually the busiest days of the week. However, at night, things change: early 
morning hours on Saturdays and Sundays are busier times than other days of the week, as 
people make their way home from being “out on the town” or traveling outside the urbanized 
area.  
 
 

Figure 9. Crash Event Duration in Guilford County, 2015 and 2025 (hours) 
Construction and maintenance have accounted for the majority of vehicular delay in some past years. 
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4.1.1 Freight 
Considering system-wide performance should include freight and goods movement, in this case 
represented by the travel of commercial vehicles on the designated truck network defined by 
GUAMPO. The measure used for this assessment, which can be used as a surrogate for travel 
delay and reliability performance, is the cost of congestion, a major factor in freight planning 
considerations. The entirety of the GUAMPO identified truck route network was manually 
entered into the RITIS platform, then delays and costs were calculated for portions of two years: 
January 1 through September 1 of 2015 and 2025 (nine months for each year, with the end data 
corresponding to the approximate time of the preparation of this CMP). Accounting for 
inflationary effects to bring both values to 2025 dollars, the results are shown in Figure 11 
(EQ.2), 
Substantial changes in cost are noticeable between 2015 and 2025 throughout the day, but 
particularly during the evening peak period. Using the parameters for this analysis (refer to 

Figure 10. Average Hourly Mobile Energy Consumption, June 2025 (source: RITIS) 
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Figure 11. Commercial Vehicles Hourly Average Cost of Delay (source: RITIS) on GUAMPO Truck Route Network (right) 
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Appendix A.  for details), an estimated average of $26,500 is saved every day by these 
performance improvements across the entire truck route network. As with some other metrics 
noted throughout the CMP, there is still room for improvement, especially in the afternoon and 
evening hours. 

4.1.2 Pedestrian and Bicycle 

Active transportation is essential to making Greensboro’s transportation network more 
accessible and integrated. This section tracks the delivery of pedestrian and bicycle 
infrastructure and examines safety outcomes for vulnerable road users (VRUs), including 
pedestrians, bicyclists, and people with physical mobility challenges. Differences in sidewalk 
coverage, bicycle facilities, and crash patterns across neighborhoods reveal meaningful 
variations in accessibility and safety. When facility gaps align with areas of high vulnerability or 
disproportionate crash exposure, the analysis described in the Fairness and Distributional 
Outcomes section helps guide investments to close those gaps and improve safety where it is 
most needed. 

Pedestrian and bicycle performance measures focus on infrastructure delivery and safety 
outcomes. Key indicators include: 

• Facility Delivery: Miles of sidewalks, greenways, and protected bike lanes constructed or 
improved. 

• Network Extent and Variation: The GUAMPO planning area includes approximately 749 
miles of sidewalks, 201 miles of greenways, and 7,073 lane-miles of streets. These facilities 
vary by surface type and ownership. Tracking mileage by facility type and monitoring 
network growth provide valuable context for evaluating pedestrian and bicycle performance. 

• Network Connectivity: The percentage of trips within the planning area that can be 
completed using a continuous sidewalk or trail network. 

• Safety: The number of pedestrian and bicyclist fatalities and serious injuries, along with the 
distribution of injury severity. Refer to Figure 13  (SS.2) for a map of the distribution of active 
mode-related crashes.  

 

Figure 12.Constructed Facilities Since 2020 

 

Year 
Miles of Sidewalks & Greenway 

Constructed Miles of Bike Facilities Constructed 
2020 5.0 2.9 
2021 18.8 5.5 
2022 2.6 13.5 
2023 4.3 8.7 
2024 12.4 2.5 
2025 4.4 7.7 
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The City of Greensboro’s sidewalk and greenway tracking program and statewide crash 
databases provide primary data sources. Performance results identify progress toward making 
the region “car‑optional,” a goal supported by the GoBORO Plan. 

Between 2020 and 2025, Greensboro made substantial additions to its sidewalk, greenway, and 
bicycle networks, as shown in Figure 12. This represents a significant investment in safer 
walking and bicycling infrastructure for a city of its size. Other MPO jurisdictions also expanded 
their facilities during this period, although at a slower pace, and their contributions are likewise 
commendable.  

Despite these improvements, pedestrian and bicyclist crash trends (see Figure 14, SS.2, SS.3) 
have remained persistently above target values for total non-motorized crashes and non-
motorized fatalities. This underscores the need for targeted safety strategies that extend beyond 
infrastructure expansion alone. 

 

 

 

Figure 13. Distribution of Non-Motorized Crashes, 2024 
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In response, the MPO and NCDOT are working together to identify and implement effective 
countermeasures at high-crash locations, focusing on the factors contributing to pedestrian and 
bicycle collisions. These efforts are reinforced by the Infrastructure Investment and Jobs Act 
(IIJA), which requires states to conduct Vulnerable Road User safety assessments and prioritize 
VRU countermeasures. NCDOT is partnering with GUAMPO and its member governments to 
apply this framework to identify, prioritize, and advance VRU safety projects that address the 
region’s most pressing needs. 

4.1.3 Public Transportation 
System-level measurement can and should include public transportation services. The 
Piedmont Area Transportation Authority (PART) and Greensboro Transit Authority (GTA) 
maintain and report extensive system-level performance data. Figures 15 and 16 include 
performance data for mobility, reliability, and safety. The metrics used by PART and GTA do 
vary, but provide snapshot of the service performance. A decrease in ridership, as a result of 
COVID, stands out against the other metrics that remained steady during the five-year period.  
 

Figure 14. Non-Motorized Serious Injury Crashes and Performance Targets, 2010 to 2023.  
Bicycle and pedestrian crashes remain persistently greater than target thresholds in the GUAMPO planning area. 
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Figure 15. GTA Performance Metrics.  

 

 
Figure 16. PART Performance Metrics.  
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One metric used is crashes per 100,000 revenue miles of service (the number of hours of all 
active transit vehicles). Figure 17 (SS.1) shows that (a) PART has relatively few reported 
injuries, and (b) the GTA system’s number of injuries has been declining over time (2014 to 
2024). 
 

 
 
 

4.1.4 Pavement, Bridge, and System (PM 2 and PM 3) 

GUAMPO supports NCDOT’s statewide targets for pavement condition, bridge condition, and 
system reliability. The table below (Table 1, EO.2) summarizes the key PM2 and PM3 targets 
for 2023 and 2025. Local performance results for the Greensboro Urban Area will be included 
once NCDOT releases updated National Highway System condition and reliability data.  
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Figure 17. Injury/Thousand Revenue Hours, PART and GTA (source: National Transit Database) 
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Measure 2023 Target 2025 Target Notes 
Percent of Interstate pavement in good 
condition 60% 62% Higher percentage 

better 
Percent of Interstate pavement in poor 
condition 1.8% 1.5% Lower percentage 

better 
Percent of non‑Interstate NHS 
pavement in good condition 30% 31% Higher percentage 

better 
Percent of non‑Interstate NHS 
pavement in poor condition 3.5% 3.0% Lower percentage 

better 
Percent of NHS bridges in good 
condition 38% 36% Higher percentage 

better 
Percent of NHS bridges in poor 
condition 5% 5% Lower percentage 

better 
Interstate level of travel time reliability 
(LOTTR: Percent of person‑miles 
traveled on the Interstate that are 
reliable) 

75% 75% Higher percentage 
better 

Non‑Interstate NHS LOTTR 70% 70% Higher percentage 
better 

Truck travel time reliability (TTTR) 
index 1.7 1.7 Lower values = better 

reliability 
Table 1. Maintenance Targets, 2023 and 2025 

Although specific pavement, bridge, and reliability data for Greensboro are not yet available, 
GUAMPO continues to focus on preserving infrastructure and improving system reliability 
through its project selection process. The MTIP includes resurfacing key corridors, rehabilitating 
bridges, upgrading intelligent transportation systems, and improving intersections to support the 
reliability measures tracked through the CMP and PM3. 

4.2 TRANSIT SAFETY TARGETS 
Transit operators in the MPO’s planning area set safety targets under the Public Transportation 
Agency Safety Plan rule, which GUAMPO then formally adopts. The Piedmont Authority for 
Regional Transportation (PART) and Greensboro Transit Authority (GTA) have consistently 
reported zero fatalities and serious injuries for bus and vanpool services, a remarkable 
achievement. Safety events and system reliability, however, fluctuate from year to year. 

PART reported (Table 2, SS.1) that in no year were there any reported injuries or fatalities for its 
bus service. PART invests in operator training, collision-avoidance technology, and enhanced 
maintenance practices to curb safety events and extend the mean distance between failures. 
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GTA’s data show steady progress in reducing safety events and injuries over time. Injury rates 
in 2025 have dropped to 25% of what they were in 2020, and safety events declined from 14 to 
5. System reliability improved sharply between 2021 and 2022 as the number of miles between 
failures increased but dipped again in subsequent years during the rollout of new technologies 
and fleet renovations. Continued fleet replacement and maintenance programs, along with 
operator safety initiatives, are expected to maintain or further improve reliability. GUAMPO will 
continue to track transit safety data and integrate the findings into future MTP updates. 

Year 
Events 

Event Rate 
(per million VRM) 

Injury Rate 
(per million VRM) 

System Reliability 
(VRM per failure) 

PART GTA PART GTA PART GTA PART GTA 
2019 0 14 0 6.7  0 6.7   
2020 0 14 0 8.0  0 8.0   
2021 0 12 0 5.7  0 6.6   
2022 0 10 0 4.5  0 4.1 43,300 9,305 
2023 0 7 0 3.0  0 3.9 55,593 32,246 
2024 0 12 0 4.6  0 4.2 49,978 24,433 
2025 
(pt) 0 

5 
0 

3.2  
0 

1.9 
51,930  

Table 2. PART and GTA Bus Service Safety Results and Targets  
Reliability trends for the two fixed-route systems have been mixed in recent years (sources: National Transit 
Database; operator reports) 

4.3 TAKEAWAYS FOR SYSTEM PERFORMANCE 
Several transportation-related performance observations are possible at the highest level of 
geography.  

• The Greensboro metropolitan area compares favorably with many of its peers in the 
2022 review of mobility conducted by the Texas Transportation Institute (TTI). Rankings 
across the mobility metrics used in this nationwide study verify that the Greensboro 
metro performs better than some peers but that there is room to improve. 

• Traffic delays have increased in some areas, but overall not as fast as population 
growth. Between 2014 and 2024, the population increased by 12.9% in the Greensboro 
Urban Area but congestion decreased by 1.7% (source: RITIS, performance summary 
for 2,132 road segments in GUAMPO urban area). This implies that congestion levels 
are being successfully managed even during times of growth using past strategies. It 
also implies that congestion relief may not carry the same priority in the selection of 
projects that it once did. 

• Energy consumption and pollution emissions vary by the day of the week, season, and 
even hourly. The data indicate that the late evening/early morning hours on weekends 
are focal points to address for programmatic and other solutions, potentially with respect 
to safety. Transportation energy demand for the workweek indicates that the evening 
peak period between 3 PM and 6 PM should be a focal point for addressing congestion. 
It is likely that these two periods are important for different reasons (safety or recurring 
congestion) and are also likely to have different solutions. 

• Assessing congestion and related phenomena at a system scale has limited utility for 
project development. However, the system review pointed out that congestion levels 
vary significantly across the roadway network, suggesting that there are still corridors 
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and smaller locations that can be improved. These locations include several east-west 
routes like I-40/I-85. 

• Freight performance has also improved considerably between 2015 and 2025. The 
resulting cost savings are substantial, estimated at over $26,500 per day for commercial 
vehicles on the designated truck network. While it is difficult to determine with certainty, 
a potential rationale for this performance improvement is the completion of the southern 
and northern freeway bypass facilities. These roadways are particularly influential on 
commercial truck routes, since they are predominantly located on major arterials that 
benefit the most from the reduction of longer-distance “through” trips attracted to the 
freeway system elements. 

• Public transportation safety performance, based on the available data, has either been 
mixed or remained consistent over time depending on the statistic examined.  
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5 DISTRICT PERFORMANCE 
The GUAMPO planning area is large: 28 miles across, 556 square miles in area, and boasting a 
resident population of over 420,000. In regional, or even large city, planning practices, it’s 
important to acknowledge that the residents of one side of the planning area may seldom, if 
ever, venture to the other side. That familiarity with the part of the metropolitan area that is one’s 
“own backyard” creates a need to understand how these different areas relate to and contrast 
with one another. This section describes six districts that represent the MPO planning area, but 
describe very different places. 
While the planning area could have been divided in many different ways, the selection 
described here is based on knowledge of travel patterns and uses major arterials (along with 
Guilford County and MPO boundaries) to create six districts (Figure 18).  
 

 
 

The next page (Table 3, EQ.1, IC.1, TC.1, TC.2, IC.2, IC.3) compares these areas in terms of 
their demographic and performance characteristics. 
 

Figure 18. CMP Districts 
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Table 3. CMP District Characteristics (source: ESRI, RITIS) 

This complex table provides information useful for comparing how the sociodemographic context influences transportation performance and design (and vice-versa). The variations in 
household composition, wealth, and vehicle ownership vary, sometimes sharply, across the six CMP Districts. Transit and walk/bike accessibility vary as well. To quickly illustrate the 
differences between the districts, the bar graphs at far right correspond to the districts, from left to right (A to E). The “high/low ratio” is an indicator of the magnitude, or range, of the 
variability within each metric. 
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5.1 DISTRICT SAFETY 
Developing a crash safety metric at the district scale is challenged by difficulties in normalizing 
the number of crashes. Ideally, miles of personal travel would be used, but this figure is hard or 
impossible to determine from available data. However, we can consider annual averages for 
each district, shown in Figure 19 (SS.2). It is not appropriate to compare across districts 
because of the normalization concern, but the annual change for each district is a valid 
comparison. Note the downturn in total crashes represented in the peak Covid-19 year of 2020: 
not shown is the uptick in fatalities created by fewer cars moving faster. 
 

5.2 KEY TAKEAWAYS FOR CMP DISTRICT PERFORMANCE 
In Table 3 and the subsequent assessment, there are obvious distinctions between these 
districts, but some of the most important lessons are the following. 

1. High (full circles) or low (empty circles) values can be interpreted differently as positive 
or negative attributes depending on the variable. For example, a “high” rating (full circle) 
for population near public transportation is a positive for mobility choice, while a high 
rating for housing affordability translates to higher housing prices and the associated 
strains of financial burdens. 

2. Simply looking at a number or its corresponding symbol can also be misleading in more 
nuanced ways that require a good understanding of the area to explain. For example, 
the Downtown district has fewer cars per household and a lower wealth index value, but 
this is partially due to the number of students in a small district. 

3. There are three indices used in the descriptions of these six districts: wealth, housing 
affordability, and diversity. Indices have the strength of pulling together a more 
descriptive composite of different factors to produce a robust measure, but they are 
difficult to explain to decision-makers and should therefore be used sparingly, and never 
alone without a detailed interpretation. This information is provided in Appendix A. 
Metadata.  

4. There are some major differences in car ownership, poverty levels, population densities,  
and age. Note that metrics that rely on rates (percentages) are more valuable than those 
that simply count a value, like over-65 populations. This rate accounts for the disparity in 
geographic and population size among the districts. 
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Figure 19. Total Number of Crashes Normalized by Population, 2019 to 2023 
The Downtown’s low resident population impacts these rates. 
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5. Safety performance at the district level is challenging in terms of comparing between 
districts, but the overall trend in most districts from 2019 to 2023 does show some 
variation, with Districts B and C (Northeast and Southeast) having a slight upward trend. 
All districts realized a drop in total crashes during the Covid-19 pandemic, but the 
number of serious injuries and fatalities nationwide tended to increase as less traffic 
translated into higher vehicular speeds: slower traffic saves lives. 

 
There are also significant differences in some of the performance metrics that are the focus of 
the CMP. These include network densities, with the Downtown District (DT) having a 
substantially higher density of roadways (Link-to-Node ratio) than any other district. The 
Downtown, South & East, and West Greensboro & Jamestown districts have substantially 
higher levels of transit accessibility, as well as shorter distances to major destinations like 
schools, grocery stores, and medical facilities using pedestrian (sidewalk) or public 
transportation.  
Combining the demographic and performance information can yield more insights than 
considering each one separately. For example, there are good overlaps in districts with low 
vehicle ownership rates and multimodal accessibility to essential destinations. 
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6 CORRIDOR  AND SPOT LOCATION PERFORMANCE 
While the system and district levels provide key insights into the different population and 
metropolitan characteristics of the study area, the corridor and spot location (often intersection) 
studies can provide much more detail and insights into both problems and countermeasures 
that can be employed in the MTP. 
The planning team identified 20 route segments as corridors of interest to be studied in the 
CMP. This determination was based on existing and future congestion levels, and each 
corridor’s strategic importance to the core travel patterns in the urban area. Figure 15 shows 
these corridors, and Table 4 names them and their extents. 
 
Corridor Name Length (mi.)  Corridor Name Length (mi.) 
Belews Creek Road 3.6  North Church Street 12.7 
Bryan/Benjamin Boulevard 7.2  Randleman Road 5.4 
East Market Street 3.2  Spring Garden Street 4.8 
Gate City Boulevard 12.0  US 158 9.0 
I-40 25.1  US 220 North 12.0 
I-73 South of I-85 8.8  US 29 North of I-40 15.2 
I-73/I-85 South 18.5  US 29 South 6.1 
I-785/840/73 North 21.0  US 421 South of I-85 8.2 
MLK / J. M. Hunt Expwy. 5.0  US 70 19.8 
NC 68 14.2  US 73 North of I-840 13.4 

Table 4. Study Corridors and Length (miles) 
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Note in Figure 20 the composition of study corridors also identified three interchange areas, 
discussed with other “hot spot” locations in this section of the CMP. The following text 
references these 20 corridors, but the precise location of specific segments may be different 
based on the limitations of the data source (typically, this is the RITIS platform). The most overt 
example of this difference is that the middle segment of the northern outer loop between east of 
US 220 and US 29 is not included in the RITIS network. 
 
  

Figure 20. Study Corridor Locations 
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Figure 21 (EQ.2, AM.1) addresses both the time spent in congested traffic conditions as well as 
the sources of that congestion for all 20 corridors. 
Note that roadways that have signalization (not Interstates) experience substantial congestion 
from signal delay (or signals plus some other factor, like inclement weather). For roadways 
without signals, the more common sources of delay are weather and incidents. Also, not all 
roads have the same concerns: US 29 South and I-40 owe much of their delay to incidents than 
other roadways. 
 

In Figure 22 (RR.1), the metric being explored is change from 2015 to 2024 in the Travel Time 
Index (TTI), which is simply the ratio of the time required to travel the corridor when it’s 
congested divided by the time required under free-flow conditions. As suggested by some of the 
system-level investigations, several corridors have lower TTIs in 2024 than they did in 2015.  
US 29, US 158, I-73, and I-40 have higher TTI index numbers in 2024 than they did 10 years 
earlier. 

Figure 21. Hours of Congestion by Incident Type (%), 1/1/2025 to 8/1/2025 
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6.1 CORRIDOR SAFETY 
Previously, the concept of safety performance at the district was explored, with the most 
relevant indicator being temporal comparisons for the same district since cross-district 
comparisons were complicated by the size, population, etc. differences between the districts. 
The proposition for assessing safety at the corridor level is simplified since it is much more 
feasible to normalize crashes by the volume of vehicular traffic on the street (ideally, person 
travel is a better normalizing factor, but is hard to achieve in practice).  
Figure 23 (SS.2, SS.3) shows the 2019-2023 crash rate for each corridor and three 
intersections, normalized by the largest 2023 AADT for each location. US 70 and Gate City 
Boulevard are standout locations for total crash rates; US 29 South and the Interstate facilities 
generally have fewer crashes in large part because there are fewer intersections or points of 
conflict. 

Figure 22. Change in Travel Time Index (TTI), 2015 to 2024 
Travel Time Index (TTI) is the Travel Time for the corridor minus the Free Flow Travel Time. A value of 1.0 
means the travel time is the same as the free flow time (no congestion). Here, the TTI is being compared for two 
years (2024 – 2015), so a positive value indicates the 2024 TTI is higher or worse than the 2015 TTI. 
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The chart also explores the severity of injury, with O+U (no injury or unknown), A/B/C 
(serious/minor/possible injury), and K (fatality) abbreviations commonly used in the KABCO 
rating system.  
  

 -
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O+U / AADT A / AADT B / AADT C / AADT K / AADT

Figure 23. Corridor and Intersection Crash Rates, 2019-2023 
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While fatalities are comparatively uncommon, the color-coding in Table 5 (SS.2) helps identify 
some additional corridors for consideration, such as Belew’s Creek Road and US 158 (serious 
injuries), and Randleman Road (minor injuries). 
 

 
Table 5. Severity of Crashes in CMP Corridors (2019-2023, normalized by volume) 

KABCO Rating Definitions: 
• Killed K (deaths): Death occurs within 12 months after the crash. 
• A injury type(disabling): Injury obviously serious enough to prevent the person injured 

from performing his normal activities for at least one day beyond the day of the collision; 
massive loss of blood, broken bone, unconsciousness of more than momentary duration 
are examples. 

• B injury type (evident): Obvious injury, other than killed or disabling, which is evident at 
the scene; bruises, swelling, limping, and soreness are examples. Class B injury would 
not necessarily prevent the person from carrying on his normal activities. 

• C injury type (possible): No visible injury, but the person complains of pain, or has been 
momentarily unconscious 

• O (no injury) and U (unknown) are added together in this table. 
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Many transit agencies seek to attract riders who have the option of using a private car. In the 
current era, where peer-to-peer ridesharing has been made easy, more riders have that option 
than ever before. Figure 24 (EO.1) shows one way of approximating a comparison of auto to 
transit performances using Google Map directions, which is what many potential riders might 
use to help make their mode choices. 
 

 
Most of the corridors do not have transit service for the full length of the corridor, so the 
maximum corridor segment was chosen for the evaluation. Transit (bus or non-express) 
operations have to make intermediate stops and allow for dwell time, and also require users to 
walk some distance at either end of the trip. However, some corridor segments, such as Gate 
City or East Market Street, are much more competitive with auto travel than others. However, 
when costs per trip are considered, the transit mode shows much better performance compared 
to automobile trip-making for the same trip.9 Several corridors, such as Belews Creek Road and 
US 158, do not have a fixed-route transit service, although trips on these facilities may be 
conducted by scheduling on-demand transit services in advance. 
Another common measure of transit performance is the percentage of trips that reach major 
timepoints early, on time, or late. Figure 25 (EO.3) provides that information for the PART 
system for the period from 2021 to October 2025. 
 

                                                
9 Auto costs are based on the IRS per-mile rate (70 cents) and include fuel, maintenance, and operations. 
Transit costs assumed a $1.50 fare and free transfers. 
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Figure 24. Drive and Transit Travel Times for Weekday AM Peak (left) and Costs per Trip (right) 
While transit takes generally longer to service these routes or parts of routes, the cost for the user is lower. 
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Generally, on-time performance across all routes—here it is important to note that PART is a 
regional service with routes extending well beyond the GUAMPO planning area—declined or 
changed little across the nearly five-year period from January 2021 to October 2025. On-time 
performance varies greatly across several routes, with the Alamance-Burlington Express (Route 
No. 4) having the greatest proportion of trips being late, and Piedmont Parkway (Route No. 23) 
having a nearly 40% on-time rate in the first three quarters of 2025. Routes 20 – 24 had 
significant changes from fixed route to on-demand service, and do not have data available for 
2025 as a result. 
 
 
 
 

Figure 25. PART On-Time Performance 2021-2025 (top) and in 2025 (bottom). 
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The hot spot locations are 
shown in Figure 26 (SS.2, 
SS.3), which uses another 
delay-based metric: 
average length of queued 
vehicles. Note the cluster of 
locations around US 158 in 
the northwest part of the 
county and Stokesdale.  
While the central area of 
Greensboro has more of 
these locations, they are 
generally less severe than 
some of the major 
intersection/interchange 
locations more distant from 
the center of the urbanized 
area.  
The bottom graphic is a 
“zoomed-in” picture of the 
southern reaches of the 
City of Greensboro and part 
of southern Guilford 
County. The density of 
buildings (and people) is 
not a good indicator of the 
most severe congestion 
locations. 
 
 

The following pages (Table 6, AM.1, AM.4) list these bottleneck locations and the degree of 
severity of each one as measured by the average maximum queue length of the bottleneck 
(note that some location “heads” may have more than one queue extending out from the 
intersection on different legs of the intersection).  

Figure 26. GUMPO (top) and Close Up of Southern Greensboro (bottom) 
Bottleneck Locations (source: RITIS, 2025 Data) 
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Street Segment 
Average Maximum 
Queue Length (mi.) 

NC-65 N @ NC-68 (STOKESDALE) (WEST) 3.9 
NC-65 N @ US-158 5.1 
NC-65 S @ KERNERSVILLE RD 4.2 
NC-65 S @ US-158 1.1 
BENJAMIN PKY N @ JOSEPH BRYAN BLVD 0.7 
BENJAMIN PKY S @ W WENDOVER AVE 0.9 
JOSEPH M BRYAN BLVD E @ BENJAMIN PKY 0.2 
JOSEPH M BRYAN BLVD E @ HOLDEN RD 4.9 
JOSEPH M BRYAN BLVD E @ WESTRIDGE RD 2.8 
HUFFINE MILL RD W @ BURLINGTON RD/E MARKET ST 0.2 
MARKET ST E @ BURLINGTON RD/HUFFINE MILL RD 1.0 
MARKET ST E @ MURROW BLVD 0.6 
MARKET ST W @ ENGLISH ST 0.9 
MARKET ST W @ US-220/US-70 ALT/US-29/N OHENRY BLVD 0.4 
RANDLEMAN RD N @ FREEMAN MILL RD 0.5 
RANDLEMAN RD N @ I-85 BUS/I-40/US-70/US-220/US-29 0.2 
RANDLEMAN RD N @ W MEADOWVIEW RD 0.4 
RANDLEMAN RD N @ W VANDALIA RD 6.6 
RANDLEMAN RD S @ I-85 BUS/I-40/US-70/US-220/US-29 0.4 
US-29A N @ I-40/PINECROFT RD 0.5 
US-29A N @ PATTERSON ST/SERVICE DR 0.4 
US-29A S @ I-40/PINECROFT RD 1.0 
US-29A S @ MERRITT DR 0.8 
W GATE CITY BLVD W @ US-29A/US-70A/HIGH POINT RD 
(WEST) 

0.0 

I-40 E @ I-85-BR/US-29/US-70/EXIT 219 1.8 
I-40 E @ S ELM EUGENE ST/EXIT 125 1.4 
I-40 E @ US-421/EXIT 126/EXIT 127 1.8 
I-40 W @ I-40 BUS/EXIT 206 2.5 
I-40 W @ US-421/EXIT 126/EXIT 127 1.7 
US-220 N @ I-40 0.7 
US-220 N @ I-85 2.9 
US-220 N @ NC-62 1.2 
US-220 S @ I-85 BUS/US-70/US-29/EXIT 79 0.7 
US-220 S @ NC-62 4.7 
I-73 N @ W GATE CITY BLVD/EXIT 100 2.7 
I-73 S @ I-85/I-85 BUS 11.0 
I-840 N @ I-85/I-40/EXIT 19 1.1 
I-85 N @ US-421/J M HUNT EXPY/EXIT 126 2.2 
I-85 S @ I-73/US-421/EXIT 120B/EXIT 121 2.9 
I-73 N @ US-220/BATTLEGROUND AVE 7.4 
I-73 S @ FLEMING RD 2.7 
I-73 S @ I-40/FORDHAM BLVD/EXIT 212 3.7 
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Street Segment 
Average Maximum 
Queue Length (mi.) 

I-73 S @ W FRIENDLY AVE/EXIT 2 3.3 
I-785 S @ HUFFINE MILL RD 3.0 
MARTIN LUTHER KING JR DR N @ E FLORIDA ST 0.7 
MARTIN LUTHER KING JR DR N @ I-85 BUS/I-40 0.0 
MARTIN LUTHER KING JR DR S @ I-85 BUS/I-40 0.0 
MARTIN LUTHER KING JR DR S @ NC-6/E LEE ST 0.1 
US-421 N @ PLEASANT GARDEN RD 6.1 
CHURCH ST N @ E FRIENDLY AVE 0.2 
CHURCH ST N @ PISGAH CHURCH RD/LEES CHAPEL RD 1.7 
CHURCH ST S @ AIR HARBOR RD 2.4 
CHURCH ST S @ E FRIENDLY AVE 0.5 
CHURCH ST S @ PISGAH CHURCH RD/LEES CHAPEL RD 2.6 
RANDLEMAN RD N @ FREEMAN MILL RD 0.5 
RANDLEMAN RD N @ I-85 BUS/I-40/US-70/US-220/US-29 0.2 
RANDLEMAN RD N @ W MEADOWVIEW RD 0.4 
RANDLEMAN RD N @ W VANDALIA RD 6.6 
RANDLEMAN RD S @ I-85 BUS/I-40/US-70/US-220/US-29 0.4 
SPRING GARDEN ST E @ W MARKET ST 0.0 
SPRING GARDEN ST W @ S AYCOCK ST 1.0 
SPRING GARDEN ST W @ S HOLDEN RD 0.1 
SPRING GARDEN ST W @ W MARKET ST 0.0 
SPRING GARDEN ST W @ W WENDOVER AVE 0.2 
US-158 E @ NC-65/BELEWS CREEK RD 11.1 
US-158 E @ US-220 0.5 
US-158 W @ NC-68 4.0 
US-158 W @ PINEY GROVE RD/KERNERSVILLE RD 4.3 
US-158 W @ US-220 0.3 
US-220 N @ I-40 0.7 
US-220 N @ I-85 2.9 
US-220 N @ NC-62 1.2 
US-220 S @ I-85 BUS/US-70/US-29/EXIT 79 0.7 
US-220 S @ NC-62 4.7 
US-29 N @ ECKERSON RD/SUMMIT AVE 2.0 
US-29 S @ E MARKET ST 1.1 
US-29 S @ ECKERSON RD/SUMMIT AVE 3.0 
US-29 S @ HICONE RD 4.2 
US-29 S @ I-85 BUS/I-40/US-421 1.1 
I-85 N @ I-85 BUS/US-70/US-29 2.7 
I-85 S @ GROOMETOWN RD/EXIT 119 2.0 
I-85 S @ I-85/US-70/US-29/EXIT 118 2.7 
I-85-BR N @ US-220/EXIT 122 1.3 
I-85-BR S @ I-85/I-73 1.5 
NC-65 N @ NC-68 (STOKESDALE) (WEST) 3.9 
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Street Segment 
Average Maximum 
Queue Length (mi.) 

NC-65 N @ US-158 5.1 
NC-65 S @ KERNERSVILLE RD 4.2 
NC-65 S @ US-158 1.1 
US-220 N @ N ELM ST (UNDERPASS) 1.1 
US-220 S @ N ELM ST (UNDERPASS) 0.6 
US-220 S @ US-220/BATTLEGROUND AVE 1.4 
WENDOVER AVE N @ S 40 DR 0.2 
WENDOVER AVE S @ S 40 DR 0.5 
I-73 N @ NC-150/OAK RIDGE RD/EXIT 116 5.5 
I-73 N @ US-220 5.9 
I-73 S @ OLD OAK RIDGE RD 4.3 
I-73 W @ OLD OAK RIDGE RD 2.8 

Table 6. List of Hot Spot Bottleneck Locations 

 

6.2 TAKEAWAYS FOR CORRIDOR AND SPOT PERFORMANCE 
Corridor and spot performance are highly dependent on micro-scale factors, such as ongoing 
construction or maintenance. However, there are several observations that are relevant to the 
consideration of potential projects and program efforts. 

• The transit service in corridors varies widely in both extent (several corridors have no 
fixed-route service) and competitiveness compared to private auto trips. The typical auto 
trip for part of a corridor is about 6.5 times faster than taking public transportation (again, 
fixed-route service, where available).  

• Public transportation is considerably less expensive than comparable automobile trips, 
which are nearly four times as costly as the comparable fixed-route public transportation 
ride. 

• Transit service (PART only) shows a decline in on-time performance and a large 
variability across the routes, with some routes seeing significantly higher late or early 
arrival percentages. However, all routes have the majority of their trips reaching major 
destinations early or on schedule. 

• Safety performance varies considerably among the studied corridor locations, with Gate 
City Boulevard and US 70 having high rates of crashes, and some other corridors having 
higher rates of some types / severity of crashes. 
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7 CMP STRATEGY TOOLBOX – GOING FORWARD 
As noted, the CMP is ideally both a retrospective and forward-looking assessment of conditions 
and trends. This section highlights the key progress and how to move forward, including 
consideration of specific strategies for physical, programmatic, and equity-related issues.  

7.1 STRATEGIES AND APPLICATIONS 
The following (Table 7) is derived from the prior CMP Report (2020), highlighting what was 
thought at that time to be key priorities for progressing the region’s goals of reducing 
congestion, improving mobility and accessibility, and reducing injury.  
 
GOAL PRIORITY ACTIONS RESPONSIBILITY 

Smart & Data-
Driven 
Planning 

• Pursue smart city initiatives for traffic and incident 
management 

• Expand use of new data sources and smart 
technologies 

• Increase peak-hour speed and traffic volume data 
coverage across CMP network 

City of 
Greensboro, 
MPO, NCDOT, 
Private sector 
vendors 

Safety & 
Vision Zero 

• Continue Vision Zero Greensboro implementation 
• Coordinate CMP with City and NCDOT 

intersection and safety programs 

MPO, City of 
Greensboro, 
NCDOT 

Performance 
Management 

• Transition CMP into a broader Performance 
Management Plan tied to MPO goals/targets 

• Expand roadway geometry and traffic data 
collection 

MPO, NCDOT, 
City of 
Greensboro 

Transit & TDM 

• Accelerate funding for fleet replacement, route 
refinements, and long-range transit plans 

• Expand TDM strategies with major employers 
(ridesharing, transit, parking reduction) 

MPO, GTA, 
PART, Local 
Employers 

Partnerships & 
Ongoing 
Efforts 

• Continuing the joint system monitoring with 
NCDOT 

• Encourage and expand Safety Patrol coverage 
• Enhance and expand existing management 

systems 

MPO, City of 
Greensboro, 
NCDOT 

Table 7. Prior CMP Priority Actions (November 2, 2020) 

The region’s transportation providers and responsible partners have made progress on several 
of these priorities, notably safety action planning (underway as of this writing) and aligning the 
CMP more closely to the MTP goals. Data collection gaps have been filled by private vendors 
such as StreetLight Data, while intersection and safety improvements have been implemented 
at a number of locations (refer also to Section 1.2).  
Strategies for addressing congestion and its causes are derived from learned experience and 
technical innovations. Therefore, it is important to recognize and celebrate the efforts that 
GUAMPO, its members, and its partners have made in creating transportation options and 
optimizing the various elements of those systems. The communities of GUAMPO have created 
safety initiatives like the 2017 Vision Zero Greensboro plan commencement and subsequent 
corridor redesigns, adopted complete street policies, and connected land use/zoning policies to 
vehicular travel reduction strategies. New roadway capacity and technology improvements have 
been core strategies for decades. Demand management and personal mobility options are 
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commonplace, and services like the NC roadside assistance program, which has undergone 
changes and is currently supported by Geico (link), are 
well-established. 
Technological changes have and will continue to create 
new centers of opportunity for improving travel 
conditions. Advance traveler information, adaptive 
signals/signal modernization, and transit information and 
scheduling improvements are important 
accomplishments, and will be succeeded in the coming 
years with more attention paid to on-demand services, 
automated deliveries, and increasingly “intelligent” 
roadways, connected cars, and freight scheduling. 
Since the development of the last regional transportation 
plan, the following have happened that illustrate the 
range of actions that can be undertaken to address 
components of public safety, congestion, and mobility. 

• Downtown Greensboro Streetscape Projects: 
Enhanced pedestrian safety, outdoor activity 
spaces, and improved crosswalks and lighting 
(2021–2024). 

• Signal System Modernization (2022): Citywide 
upgrades to traffic control hardware/software, 
positioning Greensboro for connected vehicle 
readiness. 

• GTA’s Battery-Electric Bus Deployment (2022–
2023): New zero-emission buses launched with 
charging infrastructure. 

• PART Vanpool & Regional Service Recovery: 
Expanded vanpool support programs and 
reintroduced key regional commuter services as 
ridership rebounded post-pandemic. 

• Bicentennial & A&Y Greenways: Continued 
expansion of regional trail connections, creating more multimodal commuting options. 

• NC 68 / Airport-Area Improvements: Ongoing NCDOT and regional efforts to improve 
congestion and freight connectivity around PTI. 

• PART’s RideTheTriad.org site launched in 2024, and provides route planning as well as 
integration between bus routes and greenway trails in the region through an interactive 
Transit to Trails application (www.ridethetriad.org/414/Transit-To-Trails).  

 
As the CMP is a forward-looking document, part of its purpose is to consider what options might 
be available to further improve congestion. Congestion improvement measures can be grouped 
into a few large categories, listed and described in Table 6.  
 
Strategy Category Description Potential Applications 

Travel Demand 
Management 
(TDM) 

Carpool/vanpool programs, 
telework, flexible work 
schedules, parking 
management 

Support through PART vanpooling, 
employer-based ride-matching, flexible 
hours at large employers (Cone Health, 

Improving Safety is a Major Step 
to Improving Congestion as well 
as reducing injuries, fatalities, and 
disruptions to families in the 
region. 
Simply having more people take 
public transportation would be a 
major contributor to human health 
and safety. Estimates range from 
a factor of 10 to 60 times the 
reduction in injury and fatality rates 
on a per-mile basis by switching 
from a private car to public 
transportation (APTA, National 
Safety Council).  
Roadway design is crucial to 
reducing crashes and crash-
related delays, particularly in 
urban areas where walking, biking, 
and street crossings are frequent. 
Roundabouts, and slower street 
designs through lane narrowing 
and pedestrian “bulb outs” are 
proven effective countermeasures 
(FHWA). 

 
 

https://www.ncdot.gov/travel-maps/traffic-travel/safety-patrol/Pages/default.aspx
http://www.ridethetriad.org/414/Transit-To-Trails
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Strategy Category Description Potential Applications 
universities, local government), downtown 
parking policies 

Transit 
Enhancements 

Expanded routes, increased 
frequency, bus priority lanes, 
seamless fares, mobility hubs 

GTA service improvements, PART regional 
express expansions, multimodal hubs at 
Four Seasons, Downtown Greensboro, 
airport linkages 

Roadway 
Operations 

ITS deployment, adaptive 
signals, incident 
management, access 
management, intersection 
upgrades 

Existing adaptive signal systems 
(Greensboro), regional incident response 
coordination, targeted corridor 
improvements (Wendover, Battleground, 
Gate City Blvd) 

Multimodal & 
Active 
Transportation 

Bike lanes, greenways, 
sidewalks, crosswalks, 
pedestrian signals, Complete 
Streets 

Sidewalk infill in underserved areas, 
Downtown Greenway completion, Complete 
Streets retrofits in downtown and suburban 
centers 

Freight & Goods 
Movement 

Truck corridors, delivery 
timing policies, and freight 
intermodal facility support 

Truck routing on I-40/I-85/US 29, supporting 
Piedmont Triad Inland Port 
(Greensboro/High Point), off-peak delivery 
pilots in downtown Greensboro 

Land Use & Policy 
Approaches 

Transit-Oriented 
Development (TOD), mixed-
use development, corridor 
access coordination 

TOD around Four Seasons/Elm/East Market 
St., higher density near future bus rapid 
transit corridors, access management on 
major arterials 

Pricing & Revenue 
Tools 

Congestion pricing, managed 
lanes (HOV/HOT), 
mileage/usage-based fees 

Long-term consideration on I-40/I-85 
managed lanes, exploration of parking 
pricing downtown, monitoring NCDOT and 
state pilot programs 

Table 8. Generalized Categories of Congestion Improvement Measures 
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A more detailed set of specific strategies ordered underneath each of these categories is 
presented in Table 9 on the following pages. This multiple-page table highlights the approximate 
term required to implement a strategy; categorization of costs and key considerations to be 
considered in the implementation; and potential applications in the GUAMPO planning area. 
New technologies, political/public acceptance, and other factors determine the viability of these 
strategies.  
While previous CMP documentation was used to derive many of the following strategies, the 
following table has added several strategies, streamlined the information, and included both 
cost and application information. By including approximate timeframes for implementation, this 
improved table is one example of better aligning the CMP with the MTP, an action item from the 
prior CMP. 
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Table 9. Congestion and Safety Improvement Strategies 

STRATEGY COST TERM (YEARS) POTENTIAL APPLICATIONS 
TRAVEL DEMAND MANAGEMENT (TDM) 

Carpooling / Vanpooling 
Programs 

Low cost; moderate 
coordination Short-term (1–3) 

Regional commutes to Greensboro from 
suburban/rural counties; job centers with 
predictable shifts (healthcare, manufacturing). 

Telework / Flexible Work 
Schedules 

Very low cost; employer-
dependent and driven 

Short-term (1–2, 
ongoing) 

Major employers can voluntarily reduce peak-
hour demand while providing a low-cost benefit 
to their employees. 

Parking Management 
(pricing, supply limits) 

Moderate; politically 
sensitive Medium-term (3–5) 

Downtown Greensboro, large campuses, or 
transit-served areas where demand for curb 
space or structured parking exceeds supply. 

Commute Trip Reduction 
Programs Low to moderate Short-term (1–3) 

Large employment clusters (Cone Health, PTI 
Airport, universities) with >100 employees on 
site. 

Employer Incentives for 
TDM Low to moderate Short-term (1–3) 

Corporate campuses or industrial parks where 
incentives (subsidized vanpools, transit passes) 
can reduce single-occupant vehicle trips. 

Traveler Information / 
Awareness Campaigns Low (apps, marketing) Short-term (1–2) 

Construction detours, major special events, or 
seasonal congestion (PTI Airport during 
holidays). 

Microtransit / On-Demand 
Shuttles 

Moderate–High; requires 
vehicles & software 

Short–Medium 
term (2-5) 

Low-density neighborhoods, first-/last-mile to 
PART/GTA hubs, senior/disabled mobility 
needs. 

School Travel Plans (Safe 
Routes to School) 

Low–Moderate (planning 
& outreach) Short-term (1-2) Elementary/middle schools with high numbers 

of parent drop-offs can cause congestion. 

University Partnering Low–Moderate (planning 
& outreach) Short-term (1-2) Both PART and GTA have programs to partner 

with low-car-access student populations. 

Employer-Based Mobility 
Hubs 

Moderate (shared 
facilities with bike, e-
scooter, carpool staging) 

Medium-term (3-5) 
Large campuses (UNCG, A&T, Cone Health, 
PTI Airport) offer connections to transit/vanpool 
services. 
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STRATEGY COST TERM (YEARS) POTENTIAL APPLICATIONS 

Enhanced Bus Frequency / 
Routes 

High (operations funding, 
fleet) 

Medium to long-
term (3–10) 

Corridors with consistently high ridership (e.g., 
GTA routes along Wendover, Market St.) or 
where TOD is planned. 

Bus Priority Treatments 
(lanes, signals) Moderate to high Medium-term (3–7) 

Congested arterials (Wendover Ave., 
Battleground Ave.) with overlapping bus routes 
and high signal delay. 

Transit Stop Amenities Low to moderate Short-term (1–4) 
Stops with high daily boardings (>25), 
underserved neighborhoods, or ADA 
compliance needs. 

Regional Transit 
Coordination 

Moderate 
(planning/agreements) Short-term (1–3) PART–GTA connections (e.g., Downtown 

Greensboro, Four Seasons, PTI Airport). 
Transit-Oriented 
Development (TOD) High; depends on zoning Long-term (5–15) Proposed BRT corridors or areas near mobility 

hubs (East Market, Gate City Blvd). 
Bus Rapid Transit (BRT) or 
Arterial Rapid Transit 

High (infrastructure, 
branding, vehicles) Long-term (10-15) High-demand transit corridors (Market St., Gate 

City Blvd., Elm-Eugene streets). 
Mobility-as-a-Service (MaaS) 
Platforms 

Moderate (software, 
contracts with providers) Medium-term (3-7) Regional integration of PART, GTA, bike share, 

ride-hailing into one payment/app. 
ROADWAY OPERATIONS & INTERSECTION STRATEGIES 
Adaptive Signal Control / 
Optimization Moderate Short to medium-

term (2–5) 
High-volume arterials with variable peak 
demand (Friendly Ave., Wendover). 

Intersection Improvements 
(turn lanes, signals) Moderate to high Medium-term (3–7) High-crash intersections (US 29 interchanges, 

Battleground Ave. corridors). 

Access Management Moderate (NCDOT 
coordination) Medium-term (3–7) 

Commercial corridors with multiple driveways 
(Gate City Blvd., Wendover Ave.) causing 
delays and crashes. 

Roundabouts Moderate to high (ROW) Medium to long-
term (5–10) 

Suburban/rural intersections with recurring 
congestion or crash histories (e.g., US 
158/Guilford College Rd). 

Queue-Jump Lanes or 
Signal Preemption Moderate Medium-term (3–7) Arterials where buses/trucks experience 

frequent delay at signals. 
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STRATEGY COST TERM (YEARS) POTENTIAL APPLICATIONS 
Incident Management 
Enhancements 

Moderate (staffing, ITS 
systems) 

Short to medium-
term (2–5) 

I-40/I-85 through Greensboro, frequent 
crash/incident delays. 

Dynamic Lane Management 
(reversible/HOV) High (infrastructure) Long-term (10-15) 

I-40/I-85 corridor during peak commute 
windows; reversible lanes are used for event 
routes and temporary applications. 

Smart Work Zone 
Management Moderate Short-term (2-5) I-40 construction zones, high-delay 

maintenance projects. 
Connected & Automated 
Vehicle Infrastructure Very High Long-term (15+) Pilot corridors (I-73 near PTI, freight routes). 

ACTIVE TRANSPORTATION & COMPLETE STREETS 

Sidewalk Infill & Upgrades Moderate to high Medium-term (3–
10) 

Residential areas near schools, transit stops, or 
retail without continuous sidewalks. 

Crosswalk Upgrades / 
Pedestrian Signals Low to moderate Short-term (1–4) Downtown Greensboro, near schools, or at 

high-pedestrian crash locations. 
Bicycle Lanes (striped, 
buffered, protected) Moderate Short to medium-

term (2–7) 
Urban arterials (Spring Garden, Lee St.) with 
bicycle demand but limited dedicated space. 

Greenway / Trail Network 
Connections Moderate to high Long-term (5–15) Downtown Greenway links, regional greenway 

gaps between suburban towns. 

Complete Streets Retrofits High Long-term (5–15) 
Redevelopment corridors (Market St., Friendly 
Ave.) where mixed-use growth and safety are 
priorities. 

Vision Zero / Safety Action 
Plans 

Moderate (policy, 
projects, and program 
concepts) 

Short-term (1-3 High-crash corridors (Market, Wendover, 
Battleground) and regional (ongoing) 

Tactical Urbanism / Quick-
Build Projects Low Very Short-term 

(<1) 

Pilot pedestrian plazas, bike lanes, or curb 
extensions in downtown or neighborhood 
commercial districts. 

FREIGHT & GOODS MOVEMENT 

Truck Route Designation Low to moderate Short-term (1–3) 
Keeping trucks on I-40/I-85 and US 29, away 
from residential streets (e.g., Aycock St., 
downtown corridors). 
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STRATEGY COST TERM (YEARS) POTENTIAL APPLICATIONS 

Off-Peak Delivery Incentives Low Short-term (1–3) Downtown Greensboro commercial loading 
zones, university districts. 

Freight Intermodal Facility 
Support High (state investment) Long-term (5–15) PTI Airport, Piedmont Triad Inland Port (rail–

truck hub). 
Curb Management / Loading 
Zones Low to moderate Short-term (1–4) Downtown retail/restaurant blocks with high 

turnover and double-parking. 
Freight Operations (signal 
timing, ITS) Moderate Medium-term (3–7) Truck corridors (Randleman Rd., Elm-Eugene 

St.) with heavy signalized segments. 
Peripheral Distribution 
Centers High (private investment) Medium-term (3-7) Small towns and interchange areas at the edge 

of the city/city center are typical locations 
Drone or Automated 
Delivery Pilots High; emerging tech Medium-term (3-7) PTI Airport logistics zone, campus deliveries 

(A&T, UNCG, Cone Health). 
Freight Demand Forecasting 
Tools Moderate; software/data Short-term (2-4) Corridor studies on I-85/I-40 freight bottlenecks. 

LAND USE & POLICY / PRICING TOOLS 
Transit-Oriented 
Development (TOD) 

Moderate to High (private 
partnership potential) Long-term (5–15) Near GTA hubs (Elm-Eugene, Four Seasons, 

Downtown Depot). 
Mixed-Use / Infill 
Development Moderate to high Medium to long-

term (5–10) 
Aging suburban shopping centers (Wendover 
corridor) or vacant sites downtown. 

Access Management on 
Corridors Moderate Medium-term (3–7) Congested commercial arterials with safety 

issues (Battleground, Wendover). 
Managed Lanes (HOV/HOT) Very high (state lead) Long-term (10–20) I-40/I-85 regional commuting corridors. 

Congestion / Peak Pricing High (state policy 
change) Long-term (10–20) Potential toll corridors (future I-73/I-74 

segments). 

Parking Policy Reforms Moderate Medium-term (3–7) Downtown and university districts where 
demand exceeds supply. 

Mileage-Based Fees (VMT) Very high (requires pilot) Very long-term 
(15–20+) State/federal pilots; long-term funding reform. 

Climate-Linked Funding 
Strategies (Carbon Credits, 
Resilience Bonds) 

High (requires 
partnerships) Long-term (5-10) To fund CMP strategies tied to GSO’s 

sustainability/climate plans. 
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STRATEGY COST TERM (YEARS) POTENTIAL APPLICATIONS 

Form-Based Code Moderate Medium-term (5-7) Redeveloping Gate City Blvd., Market St., East 
Greensboro TOD areas. 
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7.2 THE CMP AND THE ENVIRONMENT 
The Congestion Management Process (CMP) is more than a set of measures and analyses; it is 
a policy tool that directs investments toward better outcomes for every user of the transportation 
system. The following sections describe the interfaces of transportation issues and solutions 
with various aspects of the natural and human environments. 

7.2.1 Social Vulnerability 
Historic disinvestment in some communities is a historic but well-established fact. The CMP 
should improve access, safety, and reliability for historically underserved populations and 
places, including areas with higher rates of poverty or lower numbers of households with private 
vehicle access, because these populations are often located in areas or in circumstances that 
make adaptation to or mitigation of transportation disruption much harder than for a person with 
access to more options. Analysis of Socially Vulnerable populations should consider the share 
of roadway mileage in poor condition or project improvements within disadvantaged tracts.  
A number of complementary measures have already been discussed in this report, such as 
transit, walking, and biking access to essential destinations for households without vehicles, and 
average door-to-door travel times in peak periods. Profiling corridors and their susceptibility to 
non-recurring delay (e.g., weather, crashes, and construction) as well as inherent safety risks 
described by injury and fatality rates also help define patterns of investment potential. Sidewalk 
and greenway coverage within a quarter-mile of residences and key destinations has also been 
discussed and assessed in this report at the CMP District level.  
In practice, equitable treatment means prioritizing quick-build crossings, signal treatments and 
traffic calming where high injury risk overlaps with disadvantaged tracts; targeting transit 
frequency, duration of coverage, stop amenities, and first/last-mile solutions where no-vehicle 
households are concentrated; and sequencing resurfacing or rehabilitation to address poor 
pavement in places where walking, biking, transit use, or freight access are equity priorities. 
This section highlights cross-cutting themes (Safety, Resilience, Environment, and Land Use 
Integration) to guide how strategies are selected, programmed, and evaluated in the 
Greensboro Urban Area. The intent is to make the CMP a durable bridge between data and 
decision-making. Each theme provides a brief purpose, points to practical measures that can be 
tracked with available data that has already been described (RITIS/CATT Lab, ESRI/ACS, crash 
records, National Transit Database, local sources) and offers basic application guidance. 

7.2.2 Safety 
Purpose. The CMP embeds Vision Zero Greensboro principles in congestion decisions to 
reduce deaths and serious injuries by focusing on high-injury corridors and intersections, 
speeds, and conflict points, recognizing that crash-related (non-recurring) congestion is a 
primary source of unreliability. 
Measures and Use. Safety performance is tracked through fatalities and serious injuries by 
mode, associated trends, and rates per 100 million VMT. Intersection-specific indicators—such 
as frequency and severity by turning movement and evidence of speeding—help diagnose 
locations. Access to this kind of information is much easier now than in past years due to 
sample probe data, but the analyst has to be aware of differences in usage rates of GPS-
enabled “smart phones” that might skew the results. Reliability metrics during incident periods 
(buffer and planning time indices), combined with incident clearance times, provide insight into 
operational needs. 
Application. Appropriate responses include signal phasing improvements (e.g., LPIs, lead/lag 
phasing, all-way or Barnes phasing), protected turns, and access management at locations with 
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prevalent angle and left-turn crashes; road diets, speed management, and protected facilities 
where exposure and speeds are high; and enhanced incident management on I-40/I-85, US 29, 
and similar corridors with persistent non-recurring delay. 

7.2.3 Transportation Resilience 
Purpose. The CMP seeks to increase the transportation system’s ability to withstand and 
recover from weather, flooding, and other disruptions, maintaining reliable access to jobs, 
schools, medical services, and freight hubs. As with other sources of disruption, a lack of 
resiliency (or transportation redundancy) creates more problems for people without the means 
or options to effectively deal with transportation disruptions. 
Measures and use. Resilience can be assessed by tracking weather-related incident hours and 
closures, typical detour lengths, and recovery times. Exposure analysis of critical links in flood-
prone areas, together with measures of redundancy and alternate route availability, indicates a 
source of vulnerability. Changes in travel time reliability during non-recurring congestion events 
like major storms can serve as a stress test and, again, are accessible through third-party probe 
data analytics like RITIS and StreetLight Data. 
Application. Resilience strategies include drainage and green-infrastructure upgrades along 
flood-exposed segments, targeted shoulder, signage, and ITS improvements on designated 
detour routes, and freight reliability measures such as staging and off-peak delivery options on 
critical truck corridors. The current CMP relies on the GUAMPO truck network database 
available in GIS format that was also approximately reproduced inside the RITIS platform. 

7.2.4 Healthy Environment 
Purpose. The CMP supports community health and air quality by reducing emissions and 
energy use associated with congestion, emphasizing strategies that reduce idling, smooth traffic 
flow, and enable feasible mode shift. 
Measures and use. Probe-data analytics can relate vehicle hours of delay to mobile emissions 
and energy profiles by hour and day. Transit share and access within congested corridors, as 
well as “park-once” opportunities in activity centers, indicate potential for mode shift. Signal 
performance indicators—such as split failures and arrivals on green—identify arterials where 
signal-related delay dominates. 
Application. Priority actions include signal optimization/coordination, and transit priority on 
arterials with high idling and delay; TDM options like telework, vanpools, and parking 
management where recurring peak congestion is the main driver; and programmatic closure of 
greenway and sidewalk gaps in districts with short trip lengths and high latent active-mode 
demand. 

7.2.5 Land Use And Economic Opportunity 
Purpose. The CMP aligns transportation investments with land-use patterns to reduce auto 
dependence over time. Coordination with redevelopment, infill, and corridor plans can improve 
multimodal access and shorten trips. 
Measures and use. Land-use integration is monitored by examining job–housing balance and 
activity density near transit and along key corridors, proximity to essential destinations (walk and 
transit sheds), and network connectivity (e.g., link-node ratios). Driveway density and access 
spacing on commercial arterials, coupled with indicators of redevelopment readiness, help 
target corridor treatments. 
Application. Transit-supportive street design and appropriate stop spacing are emphasized 
where density and mixed uses are present or planned. Access management, median 
treatments, and intersection redesign are suited to high-turnover retail corridors, while targeted 
pedestrian upgrades (crossing, lighting, and ADA improvements) are priorities in denser areas. 
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8 Appendix A. Metadata 
This supplemental appendix describes how the data used in this CMP were accessed and 
manipulated to produce the charts shown in the report. This appendix should be consulted when 
updating the CMP, although the specific processes may change due to updates in the software 
platforms used. Three MS-Excel™ workbooks contain the majority of data and charts used in 
this CMP: Corridor Performance.xlsx, Subarea Performance.xlsx, and System 
Performance.xlsx. An ArcPro™ package file also contains the datasets used in this analysis. All 
of these can help illustrate the processing of the performance data used in the CMP, but all of 
them will need to be updated for future CMP documents. 
 
Figure 3. 2022 Pedestrian Trips. The data downloaded from StreetLight requires considerable 
manipulation to be transferred into the ArcGIS Pro platform to produce this figure. To download 
the data, follow these steps:  

• Right-click the Census shapefile from StreetLight and export features to a feature class 
into a geodatabase, resulting in a feature class added to the map;  

• Run the “Excel to Table” tool to convert the Excel to a table in the same geodatabase; 
• Convert ID fields to text if not already in that format; 
• Run the “Join” command as usual to create a temporary Join of the census shapes to 

the StreetLight data table (note: export features to a shapefile to make the Join operation 
and data association permanent). 

 
Table 1.  CMP District Characteristics. Uses Esri data, often derived from the U.S. Census 
and a variety of other sources, accessed in ArcPro (use “infographic” tool to compare the six 
districts). The three indices are explained in Table 10, below. 
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Housing Affordability Index Wealth Index Diversity Index 
What it measures: 

The index looks at the ratio of 
median household income to the 
income needed to qualify for a 
mortgage on a median-priced home.   

The index captures 
both income and the 
accumulation of 
wealth (assets, 
possessions, and 
resources).   

The index relies on data 
from the U.S. Census 
Bureau. 

Source data: 

Various data sources, including the 
Federal Housing Finance Agency's 
national average mortgage rate, 
regional property tax rates from the 
American Community Survey, and 
Federal Housing 
Administration's debt service ratio 
guidelines.   

Combines various 
financial indicators, 
including household 
income and net worth, 
to determine the index 
value.   

The index considers seven 
major racial/ethnic groups: 
White, Black, American 
Indian, Asian, Pacific 
Islander, Some Other Race, 
and Two or More 
Races. Each race group is 
further divided into Hispanic 
and non-Hispanic 
categories.  

What the numbers mean: 

• 100: Median income is 
sufficient to qualify for a loan 
on a median-priced home 

• >100: Median income is more 
than sufficient, indicating 
good affordability 

• <100: Median income is not 
sufficient, indicating lower 
affordability 

An index of 100 
means the area's 
wealth is on par with 
the national 
average. An index 
above 100 suggests 
the area is wealthier 
than average, while a 
value below 100 
indicates it's less 
wealthy.  

A higher index value 
indicates a greater likelihood 
that two people chosen at 
random will be from different 
racial or ethnic backgrounds, 
signifying a more diverse 
population.  

Table 10. Explanation of Indices in Subdistrict Assessment 

 
Cost of Congestion ( ) for Commercial Vehicles (RITIS) 

• The GUAMPO truck network database must be converted as closely as possible from 
the native GIS (ArcPro) file to the RITIS platform, requiring individual hand-coding of 
each route in both directions. The networks will not align perfectly due to the 
segmentation of the RITIS network, but are fairly close, with the exception of the 
northern outer loop, which has a missing central segment. 

• Run the RITIS “User Delay Cost Analysis” with the following parameters, one run per 
year (2015 and 2025). 
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2025 Vehicle Costs 
Passenger vehicle occupancy: 1.7 
2025 - Passenger: $39.30 Commercial: $64.68 
Percent of vehicle distribution is based on each individual road segment. 
For segments that do not have percent information, the defaults of 90% passenger and 
10% commercial are used. 
Delay is calculated against the free-flow speed.  
2015 Vehicle Costs 
Passenger vehicle occupancy: 1.7 
2015 - Passenger: $30.07 Commercial: $100.31 
Percent of vehicle distribution is based on each individual road segment. 
For segments that do not have percent information, the defaults of 90% passenger and 
10% commercial are used. 
Delay is calculated against the free-flow speed. 

• The output will be two workbooks; use the “Total Cost – Comm” sheet and create 
averages for all values and paste them into a new worksheet (“System Performance”). 
Charting is done with an area chart format. 

 
Causes of Congestion ( ) Instructions for Development (RITIS) 

• Select/add saved route; then select/add the time period (1/1/2025 to 8/1/2025 for this 
analysis) 

• Adjust mileage costs for commercial and passenger costs (set to USDOT standards for 
BCA analyses) 

• Click on "Submit" to run; when output window opens choose Save (button) and chose 
"CSV file" filetype. 

• Open saved output (CSV) with Excel; enable editing. 
• Select all data (from "Recurrent" to "Total Delays"), including the row headers; copy and 

paste into main sheet. 
• Repeat for all segments by first removing the currently selected segments then selecting 

the new/next segments; no need to reselect or reset mileage options. 
Field Headers: Causes of Congestion, Percentages, Vehicle Hours of Delay, Passenger 
Commercial, Total Delay Cost 
 
Bottleneck Rankings ( ) Instructions for Development (RITIS) 

• Select/add saved route; then select/add the time period (1/1/2025 to 8/1/2025 for this 
analysis) 

• Check "Include congestion that originates outside your selected geography" option. 
• Click on "Submit" to run; when output window opens click "Save" button at top-right. 
• Open saved output (CSV) with Excel; enable editing. 
• Select all data except for "Segment Ideas," copy and paste into main sheet. 
• Repeat for all segments by first removing the currently selected segments then selecting 

the new/next segments; no need to reselect options. 
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Field Headers: Rank, Head Location, Starting TMC Code, Latitude, Longitude, Average Max 
Length, Average Daily Duration, Total Duration, Agency-Reported Events, Waze Events, 
Volume Estimate, Base Impact, Speed Differential, Congestion, Total Delay 
 
Performance Summaries ( ) Instructions for Development (RITIS) 

• Select/add saved route; then select/add 2015 and 2024 (years) for the time period. 
• Select "Create a single visualization combining all directions of travel." 
• Click on "Submit" to run; when output window opens choose Save (button) and chose 

"XML file" filetype. 
• Open saved output with Excel; enable editing. 
• Add "2015" and "2024" into a new column headed "Performance Year." This step is 

repeated for each segment that is run. 
• Select the 2015 tab first and copy/paste "Weekdays" row data into main sheet. 
• Select the 2024 tab second and copy/past "Weekdays" row data into main sheet. 
• Repeat for all segments by first removing the currently selected segments then selecting 

the new/next segments; no need to reselect years or other options before "Submit." 
• When all runs are complete, remove the extraneous border formatting and spaces 

between fields. 
Field Headers:  Performance Year, Speed (mph), Buffer time (minutes), Buffer index, Planning 
time, (minutes), Planning time index, PSL - Planning time index, Travel time (minutes), Travel 
time index, PSL - Travel time index 
 
Pavement Condition and Other District-Level Summarization 
To summarize the quantities (of road miles, sidewalk miles, crash points, etc.) inside each CMP 
District, use the “Summarize Within” function in ArcGIS Pro. Pavement condition was derived 
from the 2023 file produced and published by NCDOT 
(www.arcgis.com/home/item.html?id=ecbea6d92bcb4f64a6c01052a7f58099). 
A similar approach was used for accumulating crash data by corridor, except that a buffer (100 
feet) was created first. 
Notes: (1) The pavement condition and other layers may be hosted layers and therefore cannot 
be analyzed in ArcGIS Pro; therefore, access to the source files from NCDOT will be necessary 
to conduct the analysis. (2) In some cases, it might be more straightforward to individually 
assess (Select by Location the objects being studied) quantities for each of the CMP Districts, 
since there are only six of them.  
 
 

http://www.arcgis.com/home/item.html?id=ecbea6d92bcb4f64a6c01052a7f58099
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