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1. INTRODUCTION 

The Greensboro Urban Area Metropolitan Planning Organization (GUAMPO) is the 
federally designated agency responsible for transportation planning in the Greensboro 
Urbanized Area. The City of Greensboro Department of Transportation is the Lead 
Planning Agency (LPA) for the GUAMPO. The current Metropolitan Area Boundary 
(MAB) encompasses not only the City of Greensboro, but also much of Guilford County. 
The GUAMPO area is shown in Figure 1.1. 

Figure 1.1 GUAMPO Area Map 
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HISTORY OF CONGESTION MANAGEMENT PROCESS 

The Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) and the 
Transportation Equity Act for the 21st Century (TEA 21) established the Congestion 
Management System as a necessary part of the transportation planning process. The current 
transportation authorization, Fixing America’s Surface Transportation Act (FAST Act), 
continues the requirement. As per the regulations of the Federal Highway Administration 
(FHWA) and the Federal Transit Administration (FTA) it is required that all Transportation 
Management Areas (TMA), urbanized areas with a population greater than 200,000, 
develop and implement a CMP. Federal regulations state the CMP should result in multi-
modal system performance measures and strategies that can be reflected in the 
Metropolitan Transportation Plan (MTP) and the Transportation Improvement Program 
(TIP). On July 8, 2002 US Bureau of the Census officially designated the City of 
Greensboro, North Carolina, population 223,891, as a TMA.  

HISTORY OF GREENSBORO’S CMP 

The first CMP for GUAMPO was published in 2003. This report is the sixth update to the 
GUAMPO Congestion Management Process. This sixth edition of the CMP builds upon 
the fifth with revisions to reflect comments from the FHWA Division Office and the 
updated performance measures, as well as addition of new data to support the performance 
measures identified for the Greensboro MPO’s multi-modal system.   

RELATIONSHIP TO MTP AND MTIP 

As per federal guidelines, regular updates to the CMP are required, but an exact time frame 
is not prescribed. However, it is suggested that it be updated with the Metropolitan 
Transportation Plan (MTP), which is required every five years. This ensures that 
transportation planners and local officials are constantly up to date on current conditions 
and expected near term conditions. Dutiful updates of the CMP should provide the 
necessary identification of problematic corridors. It is not expected that specific projects 
will be identified by the CMP. However, it will be necessary to develop a new CMP within 
close proximity to an MTP update and document the areas of congestion as defined by the 
CMP prior to adding any projects that increase roadway capacity in to a new MTP. Failure 
to analyze projects in the CMP prior to their addition to the MTP would fail to meet the 
requirements set forth by FHWA and other federal agencies. 

The MTP identifies transportation projects and priorities up to a thirty-year planning 
horizon. The MTP allows local planners to allocate resources in accordance with the long-
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term mobility goals. The CMP functions as another tool in the long range planning process 
by detailing the cumulative effects caused by the completion of new projects between 
iterations of the MTP. In the future, this knowledge will allow local transportation planners 
to more accurately identify future needs during the process of updating the MTP.  

This CMP has been applied to assist the process of validating and prioritizing projects 
through the roadway capacity and traffic demand management prospective. 
Implementation of projects shown in the MTP is done through Metropolitan Transportation 
Improvement Program (MTIP). The MTIP lists highway, transit, rail, bicycle, and 
pedestrian investments within the Greensboro Urban Area scheduled for federal or state 
funding. All projects include in the MTIP must be consistent with the MTP and the State 
Transportation Improvement Program (STIP). Therefore, the CMP not only supports 
projects reflected in the MTP but also provides valuable data for the development of the 
MTIP.   

PROCESS GOALS 

An effective congestion management process can serve many varied functions to a regional 
transportation planning organization. To the technician, the CMP can be a comprehensive 
collection of all regional traffic and roadway data. To the decision-makers, the CMP can 
be an invaluable tool in setting priorities for both the short term and long term planning 
horizons. The vision of the Greensboro CMP is to expand the current planning process with 
a new tool to help examine the current multi-modal system, identify causes of congestion, 
and explore options for reducing congestion. In addition to examining capacity constraints, 
methodologies for improving system efficiency and providing strategies for possible 
implementation.  

The CMP will specifically serve to meet the needs of the MTP and MTIP, as well as 
become a source of information for the areas of roadway, public transportation, and bicycle 
and pedestrian.  

Goals the CMP may support (TITLE 23 / CHAPTER 1 / § 134) include: 

• Support the economic vitality of the metropolitan area, especially by enabling global 
competitiveness, productivity, and efficiency; 

• Increase the safety of the transportation system for motorized and nonmotorized users; 
• Increase the security of the transportation system for motorized and nonmotorized 

users; 
• Increase the accessibility and mobility of people and for freight; 

https://uscode.house.gov/view.xhtml?req=granuleid:USC-prelim-title23-section134&num=0&edition=prelim
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• Protect and enhance the environment, promote energy conservation, improve the 
quality of life, and promote consistency between transportation improvements and State 
and local planned growth and economic development patterns; 

• Enhance the integration and connectivity of the transportation system, across and 
between modes, for people and freight; 

• Promote efficient system management and operation; 
• Emphasize the preservation of the existing transportation system; 
• Improve the resiliency and reliability of the transportation system and reduce or 

mitigate storm water impacts of surface transportation; and 
• Enhance travel and tourism. 

Figure 1.2 illustrates the Greensboro Urban Area Congestion Management Process.  
Several steps are included in the Process. The execution of each step occurs over a number 
of years and includes the expertise of various stakeholders. The Performance Monitoring 
Plan development and related data gathering and management is essential to a solid 
congestion management process. Adequate resources, including staffing and access to 
appropriate technology is essential to a successful CMP. 
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Figure 1.2 Greensboro Urban Area Congestion Management Process 
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2. EXISTING CONDITIONS 

GUAMPO has experienced significant growth across all modes, except public 
transportation, since the 2014 CMP update. Several miles of roadway and sidewalks have 
been constructed. However, as a result of flat or reduced revenues public transportation has 
continued to maintain the same service level with some route structure changes since the 
last update. This section includes an overview of existing conditions for each of the modes 
including roadway, pedestrian and bicycle, and public transportation. 

2.1 ROADWAY 

It is estimated that 91.2% of the population located in the Guilford County commute to 
work by car based on ACS 5-year data (2017) and on average 15.4% of workers commute 
outside their resident county based on 2010 U.S. Census Bureau data. According to the 
travel demand model, the Greensboro Urban Area’s VMT was estimated at almost 14 
million. It is expected to continue to grow as people continue to drive their cars as their 
primary mode of travel.   

Many major transportation improvements in the Greensboro Urban Area have been 
completed or are to be completed in the near term. The improvements include both non-
capacity and capacity improvements.  

NON-CAPACITY IMPROVEMENTS 

Non-capacity improvements include several signal timing optimizations along various 
corridors and the installation of a new traffic signal system. Corridors having signal timing 
optimization are listed below. 

• Battleground Avenue (Markland Drive to Westridge Road) 
• Spring Garden Street (Elam Avenue to Mendenhall Street) 
• Guilford College Road (Hornaday Road to Bridford Parkway) 
• Summit Avenue (Yanceyville Street to Textile Drive) 
• Burlington Road (Flemingfield Road to I-785 Ramps) 
• Friendly Avenue (Dolley Madison Road to Kemp Road West) 
• Church Street (Bessemer Avenue to Tankersley Drive) 
• Merritt Drive (Clifton Road to Immanuel Road) 
• Lake Brandt Road (Cotswold Terrace to Regents Park Lane) 
• Market Street (Sandy Ridge Road to NC 68 Ramps) 
• Martin Luther King Drive (Pleasant Garden Road to I-40 Ramps) 

https://data.census.gov/cedsci/table?d=ACS%205-Year%20Estimates%20Data%20Profiles&table=DP03&tid=ACSDP5Y2017.DP03&g=0400000US37_0500000US37081&lastDisplayedRow=28
https://www.census.gov/data/tables/2015/demo/metro-micro/commuting-flows-2015.html


Greensboro Urban Area MPO   
Congestion Management Process    7 

• Sandy Ridge Road (I-40 Ramps to Triad Drive) 
• New Garden Road (Hobbs Road to Jefferson Road) 
• Battleground Avenue (New Garden Road to Greensboro Academy Driveway) 
• Elm-Eugene Street (Elmsley Drive to Wolftrail Road) 
• Pisgah Church Road (Baylor Street to Church Street/Lees Chapel Road) 

The City’s traffic signal system was update in 2013 with state, federal, and local funding. 
The project also included a traffic management center. The system allows signals to be 
retimed from a central location to dynamically adjust to traffic conditions. It also has the 
capability to provide signal priority for transit vehicles. Upgraded components include: 

• 517  signalized intersections (existing and new) 
• 150 miles of fiber optic cable 
• 310 intersections with pedestrian signal features 

The city also started instituting the flashing yellow arrow traffic signals at high crash 
intersections. The flashing yellow arrow signals are considered safer and result in less 
delay. Currently, there are 77 intersections have flashing yellow arrow traffic signals in the 
city. 

 

CAPACITY IMPROVEMENTS 

36.9 miles of widening or newly constructed roadways and 4 intersection improvement 
projects have been completed where additional capacity was needed. Congestion 
mitigation projects have also been completed and primarily include improvements at the 
intersections. 

Figure 2.1 shows all roadway projects completed since 2017 reflected in Table 2.1. Table 
2.2 provides a list of future major transportation improvements funded through NCDOT 
Transportation Improvement Program (TIP) and / or municipal sources respectively. 
Figure 2.2 includes a map of the projects.  

  

  



MAP 
ID

TIP # Location and Description
R/W 

Schedule
CST 

Schedule
Total Cost

1 I-5110  I-73 from Bryan Blvd to US 220 Interstate on new location Complete Complete $176,550,000

2 U-2524 C
Western Urban Loop from Bryan Blvd to Battlegorund Ave. Contruct Freeway On 
New Location.

Complete Complete $122,804,388

3 U-2524 D
Contruct Freeway On New Location. Western Urban Loop from Battlegorund Ave 
to Lawndale Dr.

Complete Complete $57,956,530

4 U-2525 B  Eastern Loop from US 70 to US 29.Contruct Freeway On New Location. Complete Complete $111,683,421

5
R-2309AB
R-2413 C

Battleground Avenue from Horsepen Creek to I-73 widen to Multilanes. Complete Complete $96,195,464

6 West Market Street and Walker Avenue Intersection improvement project. Complete Complete
7 Construct roundabout at Old Battleground Rd and Cotswold Terrace Complete Complete $734,974

8 Battleground Avenue intersection improvements at Cone Blvd/Benjamin Pkwy Complete Complete $2,604,101

9 Battleground Avenue intersection improvements at New Garden Rd Complete Complete $1,174,890
10 Cone Boulevard / Newaltown Road roadway on new location Complete Complete $13,576,870

NCDOT TIPs

City Roadway Projects

Roadway Projects

Interstate Projects

Table 2.1 Completed Roadway Projects List
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Map 
ID

TIP # Project Description
R/W 

Schedule
CST 

Schedule
Total Cost

1 U-2525 C Northern Urban Loop from US 29 to Lawndale Drive, contruct Freeway on New Location. Complete
Under 

Construction
$120,471,182

2 I-5712 I-40/Sandy Ridge Road Interchange Improvement. 2020-2021 2022 $15,800,000
3 R-5889 US 29 from Hicone Road to US 158/NC 14 in Reidsville upgrade to Interstate Standards 2024-2026 2027-PY $246,481,000
4 I-6004 Upgrade I-40/I-85/Rock Creek Dairy Road Interchange area. 2025 2026 $5,500,000

5 I-5965
I-40 Widening from MLK to Freeman Mill, add Lanes, Improve Randleman and Elm-Eugene 
Interchanges, Replace Norfolk Southern Overpass.

2028 2028-PY $115,214,818

6 I-5964 I-40 / Elm-Eugene Interchange westbound exit ramp improvments N/A Pending $400,000

7 R-2577 C US 158 widen to Mutilanes, part on New Location. North Of Anthony Road To US 220. PY PY $30,825,000

8 R-4707
US 29/Reedy Fork Parkway Interchange  Improvments. Improve Roadway, Modify Interchange 
And Replace Bridge400360.

In Progress 2020-2021 $72,588,000

9 R-5725
NC 68 from Fogleman Road To NC 150. Intersection Improvements, Access Management And 
Safety Enhancements.

2020-2021 2021-2022 $7,698,000

10 R-5823 NC 65 Southern Most intersection In Stokedale to US 220. Widen To Multilanes. 2021-2022 2023-2026 $4,900,000
11 U-2561 BC US 70 from Knox Rd to Rock Creek Dairy Rd widen to Mutilanes, Part on New Location. PY PY $15,741,000
12 U-2581 BA US 70 from Mt Hope Ch Rd to Birch Creek Rd widen to Multilanes. In Progress 2020-2021 $7,900,000
13 U-2581BB US 70 from Birch Creek Rd to Knox Road widen to Multilanes. PY PY $10,939,000
14 U-4015 A Gallimore Dairy Road from NC 68 To Airpark Road. Widen To Multilanes. 2021 2023-2024 $22,460,000
15 U-5812 Lawndale-Pisgah Church-Martinsville Intersection Improvements. 2020 2021 $930,000
16 U-5841 Friendly-Lindell Intersection widening and Intersection Improvements. In Progress 2021 $1,300,000
17 U-5842 Pisgah Church-Elm Intersection Improvements. 2023 2024 $930,000
18 U-5850 Randleman Road Widening from Elmsley Drive to Glendale Drive. Widen to Multilanes. 2021 2024 $2,923,000
19 U-5851 Church Street from Wendover to Cone widening, add Lanes. 2020 2022-2023 $15,771,000
20 U-5852 Benjamin/Bryan from Wendover Avenue To Holden Road. Add Lanes. 2021 2022-2023 $15,706,000
21 U-5892 Battleground Ave from North of Westridge Road to Cotswold Avenue. Add Lanes. 2023-2024 2024-2027 $18,173,000

22 U-6008
Bryan-New Garden Modify Interchange Improvements, Including New Ramp from 
Southbound New Garden Road to Westbound Bryan Boulevard.

2020 2021 $4,000,000

23 U-6016 Fleming-Lewiston Intersection Improvements. 2020 2021 $900,000
24 U-6019 Air Harbor-Lake Brandt Construct Turn Lanes And Add Sidewalks. In Progress 2020 $400,000
25 U-6045 Sandy Ridge Road from Cider Road to Market Street. Widen To Multilanes. 2026-2027 2028-2029 $18,461,000

Table 2.2 Future Roadway Projects List

NCDOT TIPs
Interstate Projects

Roadway Projects



Map 
ID

TIP # Project Description
R/W 

Schedule
CST 

Schedule
Total Cost

26 U-6100
US 29 from Gate City Blvd To South Of I-785. Access Management Improvements And Safety 
Enhancements, Including Ramp Closures And Consolidations, Reconfigure Summit Avenue / 
Philipps Avenue Interchange.

2027 PY $103,553,000

27 U-6108
Reconfigure Battleground Avenue, Lawndale Avenue And Westover Terrace Between 
Fernwood  Drive and Wendover Avenue. Improve Traffic Flow And Safety.

2025-2027 2028 $14,316,000

28 U-6122 NC 68 from Gallimore Dairy Road to Triad Drive. Upgrade to Superstreet. 2025 2027-PY $34,200,000
29 U-6127 NC 68 from Fogleman to AlcornAccess Management Improvements. 2025 2027 $9,500,000

30 U-6129
Friendly-Pembroke-Green Valley construct Intersections, Pedestrian, Roadway And Access 
Management Improvements.

2025 2026 $1,850,000

31 U-6181 Upgrade McKnight Mill-Minorwood Intersection. 2027 2028 $1,100,000
32 U-6185 Construct Roundabout at McConnell-Gorrell-Willow Hope 2027 2028 $1,400,000
33 U-6186 Realign Church-Archergate Intersection. 2027 2028 $3,100,000
34 U-6211 Construct Turn Lanes at Fleming-Pleasant Ridge Intersection 2027 2028 $1,100,000
35 U-6212 Construct Turn Lanes at Randleman Road & NC 62 2027 2028 $1,300,000

36 B-5356 Replace Bridge at I-40 over Buffalo Creek Coordinate with I-5955 and I-5965. N/A 2026-2027 $11,700,000
37 B-5713 Repalce Bridge at Willow Road over I-40 2022 2023 $3,484,000
38 B-5718 Replace Bridge at Patton Avenue over I-40 2022 2023-2024 $3,642,000
39 B-5553 Replace bridge and widen road at Ballinger Road over Horse Pen Creek Tributary Complete 2021 $3,848,016

40 P-5709 Construct Grade Separation at Franklin Blvd, and Close O'Ferrell Street At-grade Crossing. 2021-2022 2023 $13,294,000

41 P-5713 Convert At-grade Crossing to Grade Separation at Hilltop Road 2021 2022-2023 $6,518,000
42 P-5735 Convert At-grade Crossing to Grade Separation at Yanceyville Street 2025 2026-PY $16,200,000
43 P-5747 Convert At-grade Crossing to Grade Separation at English Street 2025 2026 $17,200
44 Y-4807 B Lowdermilk Street / Sykes Avenue Realignment And Pine Street At-grade Crossing Closure. In Progress 2020 $2,550,000

45 Widenig Horse Pen Creek Road from New Garden Rd to Battleground Ave Complete 2020 $9,974,539
46 Intersection improvements at College Rd / Guilford College Rd and Market Street Complete 2020 $4,736,587
47 Intersection improvement at Westridge Rd and Battleground Avenue Complete 2021 $7,594,923
48 Widening Alamance Church Road from MLK Jr Dr to City Limits In-Progress 2020 $10,392,116
49 Widening Vandalia Road from Elm-Eugene St to Pleasant Garden Rd In-Progress 2021 $5,468,995
50 Bridge replacement and road widening of Ballinger Road Complete 2021 $3,129,216
51 Widening Mackay Road from Atwater Dr to Williamsborough Ln 2021 2022 $3,100,000
52 Widening Church Street from Lees Chapel Rd to south of Lake Townsend TBD TBD TBD

City Roadway Projects

Bridge Projects

Passenger Rail Projects
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2.2 PEDESTRIANS AND BICYCLES  

Provisions for pedestrians and bicycles are important elements of the transportation system 
in the City of Greensboro and the surrounding area. The Metropolitan Transportation Plan 
prepared by GUAMPO recommends a balanced transportation system as key to meeting 
the area’s future needs. Since the last CMP update (2017) approximately 39 miles of 
sidewalk have been constructed and 50.4 miles of bike lanes, edge lines, bike routes, or 
shared-use paths have been constructed within City of Greensboro limit. In addition, many 
of the smaller member jurisdictions including Oak Ridge, Pleasant Garden, and Sedalia are 
evaluating needs for sidewalks.  

GREENSBORO URBAN AREA BIPED PLAN 

The City and the area’s MPO have adopted a number of policies aimed at expanding and 
improving pedestrian and bicycle facilities. These policies are listed below. To date, the 
major single recent improvement benefiting bicyclists and pedestrians in Greensboro is the 
Bicycle and Pedestrian Plan, first approved in fall 2006, updated in November 2015 and 
amended in 2018. 

The Transportation Advisory Committee of the Greensboro Urban Area Metropolitan 
Planning Organization adopted the 2015 Bicycle, Pedestrian & Greenway Plan Update - 
the "BiPed Plan" – on November 10, 2015. The plan builds off of Greensboro's sidewalk 
construction program, established City and County greenway construction, and a review 
of the needs and opportunities for on-street bicycling. The BiPed Plan proposes a 
comprehensive multimodal system of connected greenway, bicycle, and pedestrian 
facilities, including on- and off-street recommendations and crossing improvements, and 
lays out both long-term recommendations and short-term strategies.  

In 2018, an amendment was made to update maps to show what has been implemented 
since 2015 and to revise facility recommendations based on accumulated experience, 
continuing staff work, community and stakeholder input, and an evolving understanding 
of area bicycle and pedestrian needs and how to best address them. 

More information on the plan can be found at http://www.greensboro-
nc.gov/index.aspx?page=3009. 

GREENSBORO WALKABILITY POLICY 

The city has adopted a Greensboro Walkability Policy with the goal of making the City 
more walkable. The policy identifies three actions to achieve that goal: 

http://www.greensboro-nc.gov/Departments/GDOT/divisions/planning/bicycle/BiPed.htm
http://www.greensboro-nc.gov/index.aspx?page=3009
http://www.greensboro-nc.gov/index.aspx?page=3009
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• Continue a City sidewalk program targeted to community and transportation system 
needs 

• Respond to pedestrian safety, mobility, and access issues 
• Adopt ordinances requiring the construction of sidewalks to meet the City’s goals of 

pedestrian safety, mobility, and connectivity goals. 

The Greensboro Walkability Policy has spawned other policy efforts to improve the 
environment for pedestrians and bicyclists in the City, including substantially strengthened 
sidewalk installation requirements. 

SAFETY PROGRAM 

The city of Greensboro initiated the Vision Zero Greensboro (http://www.greensboro-
nc.gov/VisionZero) program in late 2017. Greensboro Department of Transportation 
(GDOT) is the leading agency of this program. It is a joint effort of community groups, 
governmentl agencies, businesses, and advocates on eliminating the traffic fatality and 
serious injuries, which is considered as an umbrella of various transportation safety 
programs in the city. 

As a part of Vision Zero Greensboro, the GDOT reviews all crashes involving pedestrians 
and bicycles. The historic bicycle and pedestrian crash data is analyzed for the development 
of BiPed High Injury Network (HIN). The BiPed HIN facilitates staff to identify corridors 
or intersections that may need safety countermeasures. Once these locations are identified, 
field investigations are conducted and possible improvements implemented. These 
improvements include enhanced crosswalk markings and signs, refuge islands, and ‘In-
Street Pedestrian Crossing’ signs all which help to increase driver’s awareness of 
pedestrians and bicycles. Educational materials on pedestrian and bicycle safety, as well as 
safety items such as reflective slap bracelet, flashing lights are made available to the public 
through the Vision Zero Greensboro website and at all public meetings and various 
outreach events.  

The city, along with NC A&T and UNCG Universities as well as schools within Guilford 
county have been participated in the Watch For Me NC campaign since 2014. The 
campaign is a comprehensive program, run by the North Carolina Department of 
Transportation (NCDOT) in partnership with local communities. The campaign is aimed 
at reducing the number of pedestrians and bicyclists hit and injured in crashes with 
vehicles. Two key elements included: 1) safety and educational messages directed toward 
drivers, pedestrians, and bicyclists, and 2) enforcement efforts by the area police to reduce 

http://www.greensboro-nc.gov/VisionZero
http://www.greensboro-nc.gov/VisionZero
https://www.greensboro-nc.gov/departments/transportation/vision-zero-greensboro
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some of the violations of traffic safety laws. GDOT works closely with Greensboro Police 
Department, universities’ police and schools on WFMNC events. 

SIDEWALK PROGRAM 

The sidewalk program consists of three primary elements: 

• Identifying, prioritizing by need, and authorizing sidewalk projects; 
• Participating in the development review process to require sidewalks under the Land 

Development Ordinance; and 
• Administering a petition process through which interested citizens may request a 

sidewalk. 

All of these programs have resulted in an ambitious sidewalk construction program. The 
City's ongoing efforts to construct new sidewalks are made possible in part by city bonds, 
citizen petition, roadway projects. Approximately 76 miles of sidewalk and trail projects 
are in various stages of design, right-of-way, and construction. A listing of recent and 
planned improvements for the City of Greensboro can be viewed at 
http://www.greensboro-nc.gov/index.aspx?page=2119. 

BICYCLE IMPROVEMENTS 

Almost 94.22 miles of bicycle facilities currently exist in the Greensboro MPO area. Most 
of the miles are in City of Greensboro. In total, city has 90.5 miles of bike facility. This 
mileage is a combination of bike lanes, edgelines, sharrows, bike routes, or shared-use 
paths. In recent years, the Greensboro area has benefited from newly constructed bicycle 
facilities. Listed below are the most recent bicycle improvements in the Greensboro area. 
These improvements include bicycle lanes, edgelines, or off-street greenways.  

 

 

 

 

 

 

 

http://www.greensboro-nc.gov/index.aspx?page=2119
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On-Road Improvements  

 Table 2-3 Streets with Added Bike Lanes 
Road Name Description Year 

Bennett Street Gate City Blvd to Florida Street 

2019 

Church Street Wendover Avenue to Summit Avenue 
Fourth Street Maple Street to Summit Avenue 

Industrial Avenue Elm-Eugene Street to Railroad 
Mayflower Drive Spring Garden Street to Walker Avenue 

S. Mendenhall 
Street Spring Garden Street to Market Street 

Drawbridge Pkwy  Horse Pen Creek Rd to I-73 overpass 

2018 Hobbs Road  New Garden Road to Jefferson Road 
Hornaday Road  I-73 to Guilford College Road 

Northline Avenue  Hobbs Road to Pembroke Road 
Cornwallis Drive  Church Street to Yanceyville Street 

2017 

Creek Ridge Road  Randleman Road to Elm-Eugene Street 
English Street  Gate City Blvd to Market Street 

Friendly Avenue  College Road to Westridge Road 
Glendale Drive  Holden Road to Rehobeth Church Road 

Hill Street  Battleground Avenue to Wendover Avenue 
Pinecroft Road  Holden Road to Vandalia Road 
Sixteenth Street  Summit Avenue to Cone Blvd 
Spring Garden 

Street  Holden Rd to Masonic Drive 

 

Off-Road Greenways  

Greensboro MPO has 42 miles of public greenways and 95.2 miles of public natural surface 
trails with most being off-road paths. Within the City of Greensboro there are 34.29 miles 
of paved greenways and 64.04 miles of natural surface trail. Much of the growth has 
occurred within the City of Greensboro, including the development of the Downtown 
Greenway, Battleground Rail Trail/ A&Y Greenway, and several new trails. Guilford 
County has completed the final sections of the Bicentennial Greenway in the northwest and 
the incorporated towns of the MPO have begun to plan for trails and greenways within 
their corporate limits.  
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GDOT COUNTING PROGRAM 

The City of Greensboro uses a traffic count system called Miovision that utilizes a portable 
pole mounted video camera to record video of traffic at signalized intersections. The video 
is uploaded to Miovision’s Traffic Data Online (TDO) portal and the data is then analyzed 
and compiled by Miovision’s Video Analysis Software. The TDO portal allows GDOT to 
upload, store and manage all of its traffic data in a web-based platform. Miovision is 
primarily used to count automobiles at intersections, although bicyclists and pedestrians 
may also be counted at an additional cost. These counts generally run for a 12-hour period, 
from 7 am to 7 pm. Pedestrian and bicycle counts are routinely collected with Miovision 
at signalized intersections throughout the city. The interactive count map is open to the 
public. 

Additionally, the Greensboro MPO is implementing two programs for non-motorized 
traffic monitoring. The first program is the Bicycle and Pedestrian Counting Program 
with NCDOT. This program sets up permanent counting locations. By tracking bicycle and 
pedestrian traffic over a long period of time and in a variety of weather and time of day 
conditions at these locations, analysts can generate factors that it can be used to adjust short 
term counts to calculate the Average Annual Daily Bicycle volume at other locations 
throughout the MPO area. The equipment used to count bicycles in this program is the 
ZELT Inductive Loop from the Eco Counter Company. The equipment was installed at 
four permanent count locations in the City of Greensboro and will be active for at least two 
years to track bicyclists in the MPO. The loops were installed at three on-street bike 
locations in Greensboro: on Elm Street (downtown area), Spring Garden Street (between 
campus and downtown), and the intersection of Walker and Elam Avenue (neighborhood 
node). The fourth loop was installed on the Lake Daniel Greenway. Permanent counting 
data is used to develop adjustment factors such as hour of day, day of week, month of year, 
or holiday; track volume trends; and provide inputs to other systems and calculate traffic 
statistics such as peak hour, peak day, and directional distribution. The factors developed 
from the permanent counting data can be used to calculate annual daily traffic at short term 
count stations.  

The second program is the Greensboro MPO Bicycle and Pedestrian Counting 
Program. In this program, counter equipment is installed at locations temporarily, usually 
for a few weeks at each location. Then the equipment is moved to another location. The 
equipment includes pneumatic tubes and Pyro Box. The pneumatic tube can be installed in 
on-street bike lanes as well as on greenways. The Pyro Box is used to count pedestrians on 
sidewalk using passive-infrared and pyroelectric technology. The goal of the short term 

https://www.greensboro-nc.gov/departments/transportation/gdot-divisions/engineering/traffic-volumes
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counting program is to understand pedestrian and bicycle trends at a specific location at a 
fixed point in time in a representative way. The short term count data not only provides 
pedestrian and bicycle trends in a representative way, it can also be combined with the 
factors developed from the permanent counting data to derive annual daily bicycle and 
pedestrian volumes. 

In 2017, the City of Greensboro Department of Transportation (GDOT) and Downtown 
Greensboro Incorporated (DGI) started evaluating technology to implement an automated 
pedestrian counting in downtown Greensboro to support downtown business recruiting and 
downtown events, as well as to provide useful information about real time trends in 
pedestrian and vehicular traffic over time.  

GDOT & DGI have established standards include permanent outdoor installation with real-
time user-friendly dashboard, 80% or more accuracy, weatherproof camera, and ability to 
provide analysis report (heatmaps, path tracking reports, trends over time, time density 
matrices, business analysis, weather information, and video to audit the count). Counting 
technology that meets the above specifications is a niche market with only a few vendors 
active.  

The GDOT/DGI pilot program tested Springboard cameras in 2017 and Motionloft 
cameras in 2018. Springboard did not meet the minimum 80% accuracy standard while 
Motionloft did. Therefore, the City signed the three year contract with Motionloft to get 
the pedestrian and vehicle counting data at five locations in downtown Greensboro: S. Elm 
and McGee at Hamburger Square, S. Elm and Washington St, S. Elm and February One, 
S. Elm and Market, and S. Elm at E. Friendly Ave. Unfortunately the Motionloft company 
declared bankruptcy and cancelled the contract shortly after it started.  GDOT is currently 
evaluating potential alternatives. 

2.3 PUBLIC TRANSPORTATION       

LOCAL PUBLIC TRANSPORTATION 

The Greensboro Transit Agency (GTA) operates an extensive bus system that provides 
service throughout much of Greensboro. Connecting through the downtown hub, GTA 
provides services connecting residential areas of the City with industrial and retail centers. 
GTA also provides a Specialized Community Area Transportation (SCAT) that caters to 
disabled riders. SCAT provides a door-to-door, and curb-to-curb service for those people 
who are medically unable to access ordinary transit vehicles. GTA currently operates 16 
daily fixed bus routes, one connector route, and seven Sunday fixed bus routes. GTA also 
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operates HEAT service in partnership with area colleges and university which has an 
additional 4 routes. 

From 2001 through 2012 GTA ridership grew by 147% - from 1.9 million to 4.7 million 
annual unlinked passenger trips. GTA ridership growth was the fastest among North 
Carolina transit systems.  This ridership is a direct result of the service and facility 
improvements and the partnerships noted above.  Since 2012, however, GTA has faced 
financial shortfalls and the necessity to make minor service reductions. Factors impacting 
the shortfalls include a decline in federal formula funding, reduced state maintenance 
assistance program funding, and a reduced City contribution to the GTA budget between 
2012 and 2019.  2019 ridership was 3,191,156.  GTA recently completed its Mobility 
Greensboro 2040 Long Range Public Transportation Plan. This process involved a 
thorough analysis and rethinking of the GTA system. A key goal is to place a greater 
emphasis on accommodating travel demand and growing ridership as opposed to spreading 
service too thin in an effort to maximize coverage. 

GTA implemented its first phase of the Mobility 2040 plan on August 5, 2019. The whole 
system was redesigned for improved efficiency with an emphasis on direct and bi-
directional service wherever feasible, ultimately creating a simpler system for riders to 
navigate. By modifying the routes, GTA also began the process of distinguishing ‘core 
routes’ vs. ‘local routes.’ The core routes have higher ridership-potential along busier 
corridors, while the local routes are neighborhood-oriented and coverage-based. The aim 
is to create a ‘spine’ with the core routes to become frequent routes with 15-minute or less 
headways. Similarly in line with the longer-term vision are cross-town connectors, 
enabling more direct travel than the traditional hub-and-spoke system design allows. Due 
to the budget constraints, GTA only used existing resources for the change, therefore 
reshuffling resources and causing challenges to certain riders and communities. The early 
results of the route modifications have resulted in ridership increases for the first time in 
several years, but on a deeper level of analysis there are a lot of challenges that need to be 
resolved.  

REGIONAL PUBLIC TRANSPORTATION 

The Piedmont Authority for Regional Transportation (PART) operates a regional bus 
system and a vanpool system. The regional bus system connects the downtown transit hubs 
of Greensboro (Route 2), Winston-Salem (Route 1, and High Point with a centrally located 
hub (CTC) near the Piedmont Triad International Airport. The service is referred to as 
PART Express. From its CTC PART provides a first and last mile shuttle service to an area 
containing over 40,000 jobs. There are also Express Commuter routes that originate in the 
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Greensboro Urban area that serve the City of Kernersville (Route 17), the Cities of 
Asheboro and Randleman in Randolph County (Route 10) and the Cities of Burlington, 
Graham, Mebane in Alamance County and Chapel Hill in Orange County. PART’s 
ridership has increased from an average monthly ridership of 27,038 in July 2017 (the date 
of the last major system wide route changes) to 40,313 in July 2019. In addition to the 
commuter express service, PART maintains three park-and-ride lots in the Greensboro 
Urban Area. 

PART obtains federal and state grants to fund its PART Express and Van Pool Service. 
Local funding comes from a vehicle rental car tax authorized by seven counties in PART’s 
service area. One county contributes local funds through a vehicle registration tax. Other 
revenue includes money from the fare box and transit pass programs. These funding 
sources provide a stable financial basis for a strong regional transit network.  

One constant goal of the regional authority is to experience an annual increase in total 
ridership on PART Express. PART Express ridership historically has matched national 
ridership trends in public transportation.  But over the last few years ridership has seen a 
steady increase partially due to service enhancements.  In July 2017 PART, implemented 
major service changes eliminating some routes and increasing frequency on others. 
Ridership in 2017 totaled 404,393 with an average monthly ridership of 33,700. In 2018 
monthly average ridership increased to 36,631 and finished with 438,573, an 8.7% increase 
over the previous year. PART’s projection for 2019 is 456,423 which would represent a 
4% increase. 

PART’s Commuter Resources Department manages the Transportation Demand 
Management (TDM) program for the Triad. The department works to educate on, advocate 
for, and provide alternative transportation strategies to reduce single-occupancy vehicle 
trips in the Triad. The department serves as a resource for commuters interested in riding 
transit, carpooling, or vanpooling. 

The PART Vanpool Program provides eligible groups of five or more commuters with a 7 
or 15 passenger van to use to commute to and from work. The month-to-month lease 
includes the vehicle, insurance, maintenance, gas, and in some cases an Emergency Ride 
Home. The vanpool fare is determined by the size of the van and the number of miles per 
month the van travels. The fare is then split evenly by the number of participants. What 
makes the vanpool program unique is that it is operated by members of the group and 
travels based on the schedules developed by the group. As of October 2019, there are 49 
PART Vanpools in operation.   
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PART plays an active role in promoting carpooling in the region through a partnership with 
the Share the Ride NC (STRNC) statewide rideshare matching platform. STRNC, which 
is accessible on PART’s website, allows commuters in North Carolina to quickly and 
securely find other individuals who share similar commutes and work hours, and are 
interested in carpooling or vanpooling. Commuters simply create a profile, identify and 
communicate with matches, and start sharing the ride. As of October 2019, there are 473 
registered STRNC users in the Piedmont Triad. 

In 2018, the Commuter Resources Department implemented the PARTnership Program. 
The PARTnership is a free full-service resource for employers in the TRIAD. The goal of 
the program is to improve mobility for employees by identifying alternatives to driving 
alone, marketing sustainable options, and reporting results. As a member of the 
PARTnership, employers are eligible to take advantage of incentives such as PART’s Triad 
XPass Employer Discount Program. The XPass program provides special discounts off the 
cost of PART 31-Day and 10-Ride bus passes through PART’s TouchPass Mobile & 
Smartcard faring system.  

PART launched the TouchPass system wide in August 2019. TouchPass uses electronic 
fare collection to replace the use of paper magstripe passes. Passengers no longer have to 
wait in line at the ticket window to buy a pass but can purchase their pass over the internet 
using the secure TouchPass system. Along with the implementation of TouchPass, PART 
Express added daily and monthly Fare Capping to its fare structure. The TouchPass system 
is administered through the Commuter Resources Department Regional Call Center. It is 
estimated that 35% of PART Express passengers are taking advantage of the TouchPass 
platform. 

 
  

https://www.sharetheridenc.org/Public/Home.aspx
https://www.partnc.org/319/PART-Rewards-Program
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3.  MULTI-MODAL PERFORMANCE EVALUATION  

Maximizing the performance of the existing and planned transportation system has become 
increasingly important. Travel demand on the transportation system continues to grow for 
all modes. Traffic congestion for vehicular traffic is at the forefront, but the Greensboro 
Urban Area MPO also knows needs and pressures also exist for transit users, bicyclists, 
and pedestrians. However, funding constraints increase the need to identify effective, but 
efficient strategies that maximize the use of the current transportation system.  

As, noted in the introduction, legislation included in FAST Act emphasize the need to 
include management and operations strategies in the long range transportation process. The 
CMP over the last three editions has also focused on the management and operation of the 
transportation system, primarily roadways. However, requirements further dictate the need 
to evaluate the system within an Objective-Driven, Performance-Based Process. The 
process is reflected as steps 2, 3, 4, and 8 in the Figure 1.2, but includes six major steps. 
The six major steps include:  

• Establishing Goals 
• Setting SMART Objectives 
• Identifying Performance Measures 
• Collecting Data 
• Developing Strategies 
• Monitoring Performance 

Establishing goals can be based on several different factors. Goals should be broad and 
general and a good starting point may be National, State, or Local goals or visions. A major 
driving factor may be the desired end state or condition of the transportation system. The 
goals for this CMP focus on sustainability, mobility, and reliability. After goals are 
identified, specific objectives can be determined. Objectives should be Specific, 
Measurable, Agreed, Realistic, and Time-Bound (SMART). The objective should describe 
what needs to occur to accomplish a goal.  

Development of the objectives is a precursor to establishing performance measures. 
Performance Measures can be used to assess and track the performance of the 
transportation system including roadway segments or transit routes. The fourth major step 
in the process, Collection of Data, is important as it allows the evaluation of current 
conditions of the system. The data can also be used forecast future conditions of the system 
and lead to the identification of deficiencies in the system.  
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Collecting and analyzing data is a time consuming process. Steps within its process include 
identifying the stakeholders who possess the data, acquiring it in a usable format, and 
analyzing it to identify system needs. The sources of the data are identified below, but 
included the City of Greensboro, NCDOT, GTA, and PART. Data was requested from 
these agencies for years 2014 through 2018. The MPO expects to start collecting the data 
on annual basis. 

The fifth step, Developing Strategies, should focus on addressing the system deficiency 
which will result in meeting the objectives and over time the goals. The strategies may be 
implemented as individual programs or projects. The last step, Monitoring Performance, 
is very important and is needed to assess the progress towards meeting objectives.  

Meeting established goals and objectives requires a coordinated program for data collection 
and system performance monitoring. Monitoring and evaluation of the transportation 
system offers several benefits.  

• Ability to create a central source of existing and future multi-modal data  
• Understanding of the effectiveness of individual and/ or combined transportation 

strategies and investments 
• Collaboration between planners and operation managers in collecting and 

monitoring data 

Goals, objectives, and measures were developed by MPO staff for roadways, pedestrian 
and bicycles, and public transportation. A brief outreach to stakeholders, including 
NCDOT, City of Greensboro, PART and GTA, was conducted. The outreach allowed 
stakeholders to validate if the goal was appropriate and if data was available or currently 
being collected. The MPO staff reached out to the stakeholders to collect data for the 
various modes. The next three sections include a discussion of the goals, objectives, and 
measures identified and analysis of the data for each mode.  

3.1 ROADWAY NETWORK 

The previously approved transportation authorization, MAP-21, established a 
performance-based program and the FAST Act continues. A primary purpose of the 
program is to set the direction for States to invest in projects to achieve individual targets 
that collectively will work towards meeting national goals. Two of the national 
performance goals include Congestion Reduction and System Reliability. Therefore, the 
MPO has included a goal focusing on mobility and sustainability. The objectives and 
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performance measures are identified monitored has identified the following objective and 
performance measures. 

ROADWAY PERFORMANCE 

Goal: Mobility 

Objective: Reduce the % Centerline Miles experiencing congestion by 15% by 2025. 

Measure 1: Existing Centerline Miles by functional class  

Measure 2: Identification of Highest Bottleneck Locations 

Measure 3: 2014-2018 Vehicle Hours of Delay 

Measure 4: 2014-2018 % Below Free Flow Speed 

Source: I-95 Corridor Coalition’s Vehicle Probe Project (VPP), Piedmont Triad Regional 
Model Version 5.1 

Definition of Congestion 
Guilford County and the Triad Region in general, is a rapidly growing area in the heart of 
North Carolina. As the geographic center of the Triad, it is expected that as the region 
continues to grow, Greensboro and Guilford County will see a great deal of additional 
traffic as part of that growth. 

The Greensboro MPO has identified several measures for evaluating congestion. Several 
measures have been identified as one measure alone may not reveal the real source of 
congestion. The MPO evaluated congestion from a macro and micro-level. Measures were 
used to evaluate the roadway network at a systems level, corridor, or intersection.   

The MPO defines congestion as the follows: 

• Intersections having recurring bottlenecks with Adjusted Impacts Factors which 
rank as the top 20 highest for years 2015 through 2018. The Adjusted Impact 
Factor is a calculation based on number of occurrences, average duration, and 
average length.  
 

• Corridors with Percent Below Free Flow Speed of twenty five percent or more for 
years 2014 through 2018. This means traffic traveling on these corridors is not 
able to travel at the posted speed limit or free-flow speed (usually higher than 
the posted speed). 
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• Corridors with Vehicle Hours of Delay categorized as moderate to heavy for years 

2014 through 2018. Vehicle Hours of Delay is defined as the amount of time it 
would take a vehicle to travel across a specified segment of roadway during non-
peak hours (uncongested) versus travel during peak hours (congested). 

 
These definitions or thresholds will allow the MPO to look more closely at isolating 
congested areas and evaluate strategies and possible projects.  Projects identified will be 
further evaluated as additional factors must be considered including validating congestion 
exists or feasibility of implementing strategies.  These factors are discussed more fully in 
Section 4, Management Strategies.   

System Monitoring        
The GUAMPO transportation system is currently monitored jointly by the Greensboro 
Department of Transportation and the North Carolina Department of Transportation. 
Through the joint efforts of these agencies vehicle crash data, average annual daily traffic 
data, and peak hour traffic data is collected and maintained in databases for historical 
tracking. The GDOT currently collects the 12 hour, including peak hour, traffic data at 
signalized intersections. The NCDOT collects average annual daily traffic counts at 
locations throughout the region and maintains a database of all vehicle collisions in the 
region. The data collected by NCDOT is accessible and provided to GDOT upon request. 

Vehicle travel speeds and travel time are the ideal measures of the efficiency of a 
transportation system. Current data collection programs of NCDOT do include the 
collection of travel speeds or travel time throughout the state. While the traffic data 
collection programs are also vital to system monitoring for planning purposes, travel times 
give a more complete picture and clearly identify the inefficiencies in the transportation 
system. 

GDOT started collecting travel time data for major corridors in 2006. GDOT has initiated 
the collection of Travel Time data from major corridors throughout Greensboro as 
recommended by the Congestion Management System adopted in 2004. However, the 
Department had to indefinitely suspend the program due to budget constraints.  

Therefore, GUAMPO has opted to use travel time data provided by the I-95 Corridor 
Coalition’s Vehicle Probe Project (VPP) to assist in monitoring travel speeds and delays 
on the regional transportation network. The dataset includes over 1,800 Traffic Message 
Channels (TMC) locations for Guilford County. The coverage includes the interstates, 



Greensboro Urban Area MPO   
Congestion Management Process    26 

freeways, and major arterials as shown in Figure 3.1. The Vehicle Probe Project Suite is 
powered by the following data: 

• HERE data since October 7, 2013 
• NPMRDS (Trucks and passenger vehicles) data from October 1, 2011 to September 

30, 2016 covering more than 17,900 miles of road (39,900+ TMCs) 
• Between 2016 and 2018 the North Carolina Department of Transportation changed 

its agreement with the I-95 Coalition and transitioned to using only data from a 
single travel time vendor (HERE). Therefore, the analysis tool uses INRIX data 
from 2011 to 2015 and HERE data from 2016 to 2018.  

• The number of TMC’s have increased from 1,900 to 2,600. This gives the analysis 
better coverage. However, it also introduced additional time and resources to match 
the new and old TMCs and properly map the new ones.  

 
VPP data was summarized to identify bottlenecks on the regional network between 2015 
and 2018. VPP speeds are primarily calculated from on-board readings from participating 
private fleet vehicles (e.g. delivery vehicles, freight transport and taxi) as well as users of 
participating mobile phone applications. This provides a data picture spanning geography 
much broader than available with typical-sized roadside monitoring system. The primary 
drawback is that overall accuracy is highly dependent upon the presence (spatially and 
temporally) of participating vehicles. So while peak hour speeds should be reported with a 
high level of confidence, facilities may lack off-peak data. 
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Figure 3.1 VPP Coverage Map 

 

Goal: Mobility 
Objective: Reduce the % centerline miles experiencing congestion by 15% by 2025. 

Measure 1:  Existing centerline miles by functional class  

The centerline miles were calculated for the VPP network and Piedmont Triad Regional 
Model (PTRM) for the Greensboro Urban Area. The total centerline mileage is needed as 
a baseline in determining the percentage of the network mileage experiencing congestion. 
The total mileage is needed for both the VPP and PTRM networks. The VPP network will 
provide data on congestion and the PTRM network will provide data on project 
implementation. Overall, the VPP centerline mileage is 4.35% lower than the Regional 



Greensboro Urban Area MPO   
Congestion Management Process    28 

Model. This is due to the limited VPP coverage. Notice that the classifications also include 
slightly differences between VPP and PTRM. Details can be found in Table 3.1.  

The centerline miles for PTRM are based on the 2017 base year network. Whereas, the 
miles for the VPP network include coverage for years 2011 through 2018.  

Table 3-1 Centerline Miles and Functional Classification 

Functional Classification VPP 
Miles Functional Classification  PTRM 2017 

Miles 
Interstate (Freeways & 
Expressways) 82.95 Interstates 194 

Principal Arterials 209.03  Other Freeways & 
Expressways 112 

  Other Principal Arterials 237 
Minor Arterials 128.11 Minor Arterials 168 
Collectors 741.58 Collectors 325 
Local Roads 142.01 Local   327 

Total 1303.69 Total 1363 
Note: The centerline miles indicated in the table does not include ramps. 

Measure 2: Identification of highest bottleneck locations 

The VPP data was also used to identify bottleneck locations. Impact Factor was calculated 
and applied to identify and rank bottlenecks. The VPP 'Impact Factor' function for 
identifying bottlenecks, revealed that though it identified bottlenecks, the ones identified 
and their rankings varied from year to year. Therefore, the Impact Factor formula variables 
were analyzed and recalculated. The Adjusted Impact Factor gave more realistic bottleneck 
locations. 

Table 3.2 summarizes the top bottleneck locations by facility type as reported by VPP. 
VPP calculates bottlenecks based as starting when the reported speed drops below 60 
percent of the reference speed for more than five minutes. The reference speed is the 85th 
percentile speed, or essentially the free-flow speed on the facility. VPP considers a 
bottleneck lifted when the speed has been above this 60 percent threshold for more than 
ten minutes. Figure 3.2 Bottleneck Locations (2015-2018) shows the locations of top 
bottlenecks in the corridors. Note that the bottleneck locations are based on directional 
data. 
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Table 3-2 Bottleneck Locations (2015~2018) 

Rank Bottleneck Head Location 2018 
Rank 

2017  
Rank 

2016  
Rank 

2015  
Rank Counts 

1 US 29 S @ I-40/I-85-Br/US 421 4 6 1 3 4 
2 Wendover Ave S @ I-40/Fordham Blvd 6 9 2 1 4 
3 I-85 N @ I-85-Bl/US 29/US 70/Exit 118 8 12 22 5 4 
4 I-40 W @ I-40-Br/Exit 206 12 8 10 30 4 
5 I-40 E @ I-85-Br/US 29/US 70/Exit 219 19 22 14 14 4 
6 I-40 E @ Elm-Eugene St/Exit 125 25 24 19 9 4 
7 I-40 W @ Rock Cr Dairy Rd/Exit 135 1 / 7 18 3 
8 I-40 W @ Sandy Ridge Rd/Exit 208 2 3 4 / 3 
9 I-40 W @ Mt Hope Church Rd/Exit 132 3 5 / 6 3 

10 Cotswold Ave E @ US 220/Battleground 
Ave 13 2 3 / 3 

11 I-40 E @ I-40-Br/Exit 206 15 13 28 / 3 
12 I-40 W @ NC-68/Regional Rd/Exit 210 23 18 25 / 3 
13 I-40 W @ Gallimore Dairy Rd 24 11 29 / 3 

14 Benjamin Pky S @ W Wendover 
Ave/Green Valley Rd 27 30 / / 3 

15 Wendover Ave N @ N Elm St / 20 20 28 3 
16 I-40 E @ Gallimore Dairy Rd 17 / 15 / 2 
17 I-40 W @ Wendover Ave/Exit 214 22 / / 2 2 
18 US 220 S @ Benjamin Pky/W Cone Blvd / 25 / 22 2 

19 Cotswold Ave W @ US-220/Battleground 
Ave 5 / / / 1 

20 US 220 N @ NC 150/Oak Ridge Rd 9 / / / 1 
Note: Developed using ‘Adjusted Impact Factor*’ and monthly data from 2015 to 2018 

 

*𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 = 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿ℎ 𝑥𝑥 𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄𝑄3/2 𝑥𝑥 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂2   
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Bottleneck Locations (2015~2018)
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29/US 70/Exit 118
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206
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I-40 E @ I-85-Br/US 
29/US 70/Exit 219

6
I-40 E @ Elm-Eugene 
St/Exit 125
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I-40 W @ Rock Cr Dairy 
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I-40 W @ Sandy Ridge 
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220/Battleground Ave

11 I-40 E @ I-40-Br/Exit 206

12
I-40 W @ NC-
68/Regional Rd/Exit 210

13
I-40 W @ Gallimore 
Dairy Rd

14
Benjamin Pky S @ W 
Wendover Ave/Green 
Valley Rd

15
Wendover Ave N @ N 
Elm St

16
I-40 E @ Gallimore Dairy 
Rd

17
I-40 W @ Wendover 
Ave/Exit 214

18
US 220 S @ Benjamin 
Pky/W Cone Blvd

19
Cotswold Ave W @ US-
220/Battleground Ave

20
US 220 N @ NC 150/Oak 
Ridge Rd
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Measure 3: 2014-2018 Vehicle Hours of Delay 

There are various ways to measure congestion on roadways. Besides bottleneck 
locations, Vehicle Hours of Delay (VHD) is another roadway congestion measure. 
Vehicle Hours of Delay is defined as the amount of time it would take a vehicle to 
travel across a specified segment of roadway during non-peak hours (uncongested) 
versus travel during peak hours (congested). VPP data was used to calculate this 
measure and the formula used is shown below.  

𝑉𝑉𝑉𝑉𝑉𝑉 = 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐻𝐻𝐻𝐻 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 −𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇  

The formula varies from the commonly used formula based on the data available 
through VPP. Median Daily Travel Time was used instead of the Median Non-
Peak Travel Time. The Median Daily Travel Time is computed using all the 30 
minute records for the day (using 48 records for the day). The availability of data 
points for Peak Hour Travel Times was low and resulted in the need to use the 
Daily Travel Time. Figures 3.3-3.7 show VHD during the PM peak for years 2014 
through 2018. The PM peak is defined as hours between 4 and 6pm. Top ranked 
VHD roadways for years 2014 through 2018 are also listed in Table 3.3-3.7. 

 

 

 

 

 

 

 

 

 

 

 



Map ID Road From To VHD
1 NC 68 NC 150 I-73 0.71
2 W Wendover Ave Spring Garden St I-40 0.52
3 Scalesville Rd Lake Brandt Rd Nutt Rd 0.46
4 N Elm St Wendover Ave Cone Blvd 0.37
5 New Garden Rd Joseph Bryan Blvd US 220 0.27
6 W Mcgee St Edgar St S Spring St 0.27

Table 3.3    2014 Vehicle Hours of Delay Roadways
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Vehicle Hours of Delay
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Map ID Road From To VHD
1 NC 68 NC 150 I-73 0.84
2 NC 22 Ritters Lake Rd Appomattox Rd 0.82
3 W Wendover Ave Spring Garden St I-40 0.76
4 N Elm St Wendover Ave Cone Blvd 0.51
5 Old Battleground Rd Lake Brandt Rd US 220 0.46
6 S Josephine Boyd St Market St Gate City Blvd 0.43
7 N Church St Wendover Ave Cone Blvd 0.38
8 Spring Garden St S Holden Rd S Josephine Boyd St 0.38
9 New Garden Rd Joseph Bryan Blvd US 220 0.33
10 S Elm St Smith St Gate City Blvd 0.32

Table 3.4    2015 Vehicle Hours of Delay Roadways
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Figure 3.4
Vehicle Hours of Delay
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Map ID Road From To VHD
1 NC 68 NC 150 I-73 1.58
2 Wendover Ave Spring Garden St I-40 0.88
3 Cotswold Ave Market St Gate City Blvd 0.77
4 S Josephine Boyd St Market St Gate City Blvd 0.49
5 US-220 New Garden Rd Old Battleground Rd 0.48
6 Church St Wendover Ave Cone Blvd 0.46
7 US-29 Hackett St I-40 0.43
8 Rock Creek Dairy Rd Mt Hope Church Rd I-40 0.42
9 Spring Garden St S Holden Rd S Josephine Boyd St 0.42
10 Elm St Wendover Ave Cone Blvd 0.37

Table 3.5    2016 Vehicle Hours of Delay Roadways
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Figure 3.5
Vehicle Hours of Delay
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Map ID Road From To VHD
1 Spring Garden St S Holden Rd S Josephine Boyd St 1.06
2 Elm St Wendover Ave Cone Blvd 0.8
3 Church St Wendover Ave Cone Blvd 0.76
4 S Josephine Boyd St Market St Gate City Blvd 0.73
5 Randleman Rd Vandalia Rd NC 62 0.71
6 Wendover Ave Spring Garden St I-40 0.68
7 Elm St Market St Gate City Blvd 0.62
8 NC 68 NC 150 I-73 0.61
9 Cotswold Ave Drawbridge Pkwy Old Batteground Rd 0.58
10 W Meadowview Rd Mt Hope Church Rd I-40 0.55

Table 3.6   2017 Vehicle Hours of Delay Roadways
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Figure 3.6
Vehicle Hours of Delay
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Map ID Road From To VHD
1 Wendover Ave Spring Garden St I-40 0.79
2 S Elm St Market St Gate City Blvd 0.77
3 Spring Garden St S Holden Rd Aycock St 0.76
4 US 220 New Garden Rd Old Battleground Rd 0.66
5 S Josephine Boyd St Market St Gate City Blvd 0.6
6 Church St Wendover Ave Cone Blvd 0.6
7 W Meadowview Rd US-29A/Highpoint Rd Coliseum Blvd 0.58
8 N Elm St Wendover Ave Cone Blvd 0.58
9 Randleman Rd Vandalia Rd NC 62 0.53
10 Rock Creek Dairy Rd Mt Hope Church Rd I-40 0.44

Table 3.7    2018 Vehicle Hours of Delay Roadways
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Figure 3.7
Vehicle Hours of Delay
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Table 3.8 summarizes the roadways by functional class with vehicle hours of delay 
at moderate (0.25 < 𝑉𝑉𝑉𝑉𝑉𝑉 ≤ 0.50) and heavy (0.5 < 𝑉𝑉𝑉𝑉𝑉𝑉) level. But as noted 
above, daily data was used instead of peak hour data for this measure. The table 
shows the peak amount total VHD in 2017 and improved in 2018. Data shows that 
the closer look should be on collector facilities. 

Table 3-8 Centerline miles of Vehicle Hours of Delay by Functional Class 

Categories 2014 2015 2016 2017 2018 
Interstate (Freeway/Expressway) 
Principal Arterials 1.77 4.06 2.92 3.44 2.33 

Minor Arterials 3.77 3.77 10.14 6.66 4.60 
Collectors 10.43 24.81 22.29 48.42 27.49 
Local Roads 0.42 7.24 10.79 13.71 9.59 

Total 16.38 39.89 46.15 72.23 44.02 
 

Measure 4: % Below Free Flow Speed 

The last measure to identify congestion on roadways is Percentage Below Free Flow 
Speed. This measure will identify roadways with speeds below Free Flow Speeds 
(FFS). Free flow speeds are defined as vehicle speeds during uncongested 
conditions and conditions in which the driver feels generally comfortable.  The 
measure has been defined by total centerline miles and functional class. This allows 
the MPO to quickly assess the efficiency of the overall network and the categories 
of facilities or roadways that need further evaluation.   

% 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝐹𝐹𝐹𝐹𝐹𝐹 =
𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 (𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑇𝑇𝑇𝑇𝑇𝑇 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑)

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆
 

In the formula above, VPP uses the term reference speed as a measure of the 
FFS.  VPP defines reference speed as the calculated "free flow" mean speed for 
the roadway segment in miles per hour. This attribute is calculated based upon the 
85th-percentile point of the observed speeds on that segment for all time periods, 
which establishes a reliable proxy for the speed of traffic at free-flow for that 
segment. The congested speed is the lowest reported speed computed from the 
30-minute travel time record.  
 
The data for the FFS (or reference speed) and Congested Speed was extracted 
from VPP for January through December for years 2014 through 2018. 
Therefore, the monthly FFS and Congested Speeds were averaged to develop a 
yearly average speed. Figures 3.8-3.12, below, highlight the roadways with a 
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percentage below the FFS, with Table 3.9-3.13 showing the top 20 Below FFS 
location from 2014 to 2018. This measure does reflect several different 
congested roadways in the Greensboro MPO area than the VHD measure above.  
  



Map ID Road From To %BFFS
1 Yanceyville St E Lindsay St 46.15
2 NC 68 NC 150 I-73W 43.94
3 US 29 I-40 41.04
4 New Garden Rd Joseph Bryan Blvd Old Battleground Rd 36.67
5 Holden Rd US 220 Brobin Hood Dr 35.48
6 US 220 W Cone Blvd 33.32
7 Grecade St W Wendover Ave Benjamin Pkwy 32.14
8 S Josephine Boyd St College Park Dr Gate City Blvd 31.29
9 S Elm Eugene St W Meadowview Rd I-40 30.95
10 W Wendover Ave Spring Garden Rd I-40 30.47
11 W Vandalia Rd Creek Ridge Rd Holden Rd 29.73
12 Summit Ave US 29 29.51
13 N Edgeworth St W Friendly Ave W Mcgee St 29.40
14 W Mcgee St S Spring St Edgar St 28.57
15 Benjamin Pkwy Joseph Bryan Blvd Green Vally Rd 28.30
16 NC 6 Freeman Mill Rd Martin Luther King Jr. Dr 27.86
17 N Elm St W Cone Blvd W Wendover Ave 27.30
18 Randleman Rd W Meadowview Rd I-40 27.12

Table 3.8    2014 % Below Free Flow Speed Roadways
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Figure 3.9
Below Free Flow Speed
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Map ID Road From To %BFFS
1 Holden Rd US 220 Brobin Hood Dr 44.00
2 New Garden Rd Old Battleground Rd Joseph Bryan Blvd 43.14
3 NC 3056 I-85 US 70 39.13
4 US 29 I-40 36.69
5 NC 68 NC 150 I-73W 31.62
6 S Josephine Boyd St Gate City Blvd E Market St 31.04
7 W Wendover Ave Spring Garden St I-40 30.74
8 W Wendover Ave Elm St Yanceyville St 30.35
9 Westridge Rd US 220 Joseph Bryan Blvd 29.03

10 W Cone Blvd US 220 Elkhart Dr 28.57
11 W Florida St Freeman Mill Rd S Elm St 28.29
12 Ellisboro Rd NC 65 NC 68 28.13
13 Freeman Mill Rd Randleman Rd W Florida St 27.86
14 Joseph Bryan Blvd I-73 27.66
15 Huffine Mill Rd US 70 Burlinton Rd 27.27
16 Old Battleground Rd Lake Brandt Rd US 220 26.50
17 Bennett St Gate City Blvd E Market St 26.09
18 Grecade St Battleground Ave Wendover Ave 26.09
19 Benjamin Pkwy Joseph Bryan Blvd Green Vally Rd 25.45
20 Spring Garden St S Josephine Boyd St S Spring St 25.00

Table 3.9   2015 % Below Free Flow Speed Roadways
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Figure 3.10
Below Free Flow Speed
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Map ID Road From To %BFFS
1 US 29A/US 70A Gate City Boulevard 44.07
2 Ellisboro Rd NC 65 NC 68 43.75
3 I-85-BR/US 29 NB 42.32
4 I-73/US 220 41.30
5 Washington St David St Murrow St 40.67
6 Mcgee St Spring St Eugene St 35.71
7 Wendover Ave I-40 Spring Garden St 33.00
8 Benjamin Pky US 220 N Holden Rd 30.88
9 Greene St W Washington St Market St 28.09
10 Benjamin Pky Joseph M Bryan Blvd Green Vally Rd 27.06
11 US 220 Cone Blvd N Holden Rd 26.46
12 E Bessemer Ave Eugene St Yanceyville St 25.73
13 Battleground Ave Edgeworth St Eugene St 25.00
14 Sullivan St Summit Ave E Lindsay St 25.00
15 Bridford Pkwy Guilford College Rd Wendover Ave 24.70
16 US 29 Gate City Blvd I-40 24.38
17 Church St Wendover Ave Cone Blvd 23.92
18 I-40 / I-85 23.81

Table 3.10    2016 % Below Free Flow Speed Roadways
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Figure 3.11
Below Free Flow Speed
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Map ID Road From To %BFFS
1 N Davie St Summit Ave Friendly Ave 76.67
2 W Washington St Freeman Mill Rd Edgeworth St 66.67
3 I-85-BR/US 29 NB 57.61
4 Ellisboro Rd NC 65 NC 68 56.25
5 Pinedale Rd US 220 Benjamin Pky 55.56
6 N Greene St W Fisher Ave Smith St 50.00
7 Sullivan St Summit Ave E Lindsay St 47.06
8 Bridford Pkwy Hornaday Rd Wendover Ave 44.07
9 I-73/US 220 43.81
10 Bellemeade St Spring St Edgeworth St 43.78
11 Pisgah Church Rd Elm St Church St 42.31
12 Grecade St Wendover Ave Battleground Ave 41.18
13 Hackett St Wendover Ave Battleground Ave 40.35
14 E Lindsay St Wendover Ave Headquarters Dr 40.00
15 S Benbow Rd Britton St Martin Luther King Jr. Dr 40.00
16 Davie St Market St McGee St 40.00
17 Pisgah Church Rd Lawndale Dr US 220 41.38
18 Benjamin Pky US 220 N Holden Rd 38.63
19 Church St Friendly Ave W Washington St 38.46
20 Dudley St Market St W Washington St 36.36

Table 3.11    2017 % Below Free Flow Speed Roadways
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Figure 3.12
Below Free Flow Speed
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Map ID Road From To %BFFS
1 N Davie St E Friendly Ave Summit Ave 80.00
2 I-85/US 29 67.74
3 Ellisboro Rd Lynwood Smith Expry NC65 56.25
4 W Washington St N Spring St Edgeworth St 53.30
5 I-85 Groometown Rd 52.38
6 I-40 / I-85 52.38
7 Rock Creek Dairy Rd US 70 I-40 51.22
8 Pinedale Rd US 220 Benjamin Pky 50.00
9 N Greene St W Fisher Ave N Smith St 50.00
10 I-85-BI/US 29 Southbound Grandover Pky 45.90
11 I-73/US 220 Governor John Motley Morehead Hwy 45.11
12 Bellemeade St Edgeworth St Spring Str 44.83
13 Grecade St Wendover Ave Benjamin Pky 43.76
14 Summit Ave N Elm St N Church St 42.86
15 Mcgee St S Spring St Eugene St 42.86
16 Hackett St Gate City Blvd US 29 41.18
17 Pisgah Church Rd Church St N Elm St 39.49
18 Dudley St Summit A Bennett St 36.36
19 Yanceyville St Dudley St Wendover Ave 36.36

Table 3.12    2018 % Below Free Flow Speed Roadways
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Table 3.14 displays roadways that are listed in two or more years that have 
speeds below the free-flow speed. Wendover Avenue, Spring Garden, Josephine 
Boyd Street, and NC 68 are identified as congested roadways under the VHD 
measure and this measure. 

Table 3-14 Top locations with High % Below Free Flow Speed Roadways (2014~2018) 

Road From To Counts 
Ellisboro Rd NC 65 NC 68 4 

W Wendover Ave Spring Garden Rd I-40 3 
I-85-BR/US 29 NB I-85 I-73 3 

I-73/US 220   3 
NC 68 BNC 150 I-73W 2 
US 29 I-40  2 

New Garden Rd Joseph Bryan Blvd Old Battleground Rd 2 
Holden Rd US 220 Brobin Hood Dr 2 

US 220 W Cone Blvd  2 
S Josephine Boyd St College Park Dr NC 6 2 

Benjamin Pky Joseph M Bryan Blvd Green Vally Rd 2 
Rock Creek Dairy Rd US 70 I 40 2 

Mcgee St Spring St Eugene St 2 
Benjamin Pky US 220 N Holden Rd 2 

I-40 / I-85 I-840  2 
Pisgah Church Rd Elm St Church St 2 

Grecade St Wendover Ave Battleground Ave 2 
Dudley St Market St W Washington St 2 

 
Table 3.15 summarizes the roadways by functional class with speeds below the 
free flow speeds. The result shows decreasing trend till 2016, but picked up in 
2017 and 2018. Please note that the data source was switched from INRIX to 
HERE 2016. It may affect the displayed result. The major contribution to the 
BFFS locations are on minor arterial and collector facilities, which may need more 
attention. The table also reflects that the interstate (freeway/expressway) and 
principal arterial facilities are performing well.  
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Table 3-15 Centerline miles of Percent below Free Flow Speed by Functional Class 

Categories 2014 2015 2016 2017 2018 
Interstate (Freeway/Expressway) 
Principal Arterials 3.50 3.06 1.32 3.84 6.64 

Minor Arterials 2.97 3.82 3.07 5.30 5.55 
Collectors 8.48 8.25 2.11 20.28 17.77 
Local Roads 1.59 0.53 3.46 10.42 10.42 

Total 16.54 15.66 9.96 39.84 40.39 
 

Table 3.16 represents the total congested centerline miles based on the VHD and 
%BFFS measures. The general analysis results indicate that more attention should 
be put on minor arterial and collector facilities for congestion management. 

Table 3-16 Total Congested Centerline miles (%BFFS and VHD) 

Categories 2014 2015 2016 2017 2018 
Interstate (Freeway/Expressway) 
Principal Arterials 5.27 7.12 4.24 7.28 8.97 

Minor Arterials 6.74 7.59 13.21 11.96 10.15 
Collectors 18.91 33.06 24.40 68.70 45.26 
Local Roads 2.01 7.77 14.25 24.13 20.01 

Total 32.92 55.55 56.11 112.07 84.41 
 

ROADWAY MAINTENANCE  

One of the national performance goals for the Federal highway programs is 
Infrastructure Condition. The goal reads, ‘To maintain highway infrastructure asset 
system in a state of good repair.’ Therefore, the MPO has included a goal focusing 
on sustainability and has identified the following objective and performance 
measure. 

Goal: Sustainability 

Objective: Increase maintenance of existing interstates, freeways, principal 
arterials, minor arterials, and collectors by 45% by 2025 within the Greensboro 
Urban Area. 

Measure: Total % miles of interstates, freeways, principal arterials, minor arterials, 
and collectors resurfaced. 
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Source: NCDOT (Division 7 Maintenance Office) and City of Greensboro (Field 
Operations Department) 

NCDOT and City of Greensboro keep the roadway resurface in Greensboro Urban 
Area in progress. The total miles of roadway resurfaced by NCDOT and City of 
Greensboro are shown in Table 3.17 by functional classification. The total 
resurfaced miles versus total category miles between 2014 and 2018 are also 
captured in Table 3.17. In the 2015-2016 time period the city took action to increase 
vehicle registration fee to $30, with a full $25 going to resurfacing.  Also voters 
approved $20 million for resurfacings in the 2016 bond referendum. 
 

 

3.2 PEDESTRIANS AND BICYCLES 

As mentioned above, MAP-21 legislation included a performance-based program 
which establishes national goals. Seven national performance goals have been 
identified for the Federal highway programs and included Congestion Reduction, 
Environmental Sustainability, and Safety. The first goal focuses on significantly 
reducing congestion on the National Highway System, while the second goal 
emphasizes enhancing the performance of the transportation system while 
protecting/enhancing the natural environment. The third goal focuses on reduction 
in traffic fatalities and serious injuries on all public roads. The MPO has included 
goals focusing on mobility and safety for pedestrian and bicycles and identified the 
following objectives and performance measures. 

Goal: Mobility 

Objective: Increase multi-modal opportunities by 20% by 2025. 

Table 3-17 Mileage of Roadways Resurfaced (2014-2018) 
 

Categories Resurfaced  Mileage Total 
Mileage 

% Mileage 
resurfaced NCDOT   City   Total  resurfaced 

Interstate 10.84 0 10.8 138.5 8% 
other Freeway 5.06 0 5.1 73.0 7% 
other Principal 
Arterial 23.93 1.94 25.9 69.0 37% 

minor Arterial 25.23 17.86 43.1 174.7 25% 
Collector 23.91 11.6 35.5 86.8 41% 
Local 128.81 89.2 218.0 1097.6 20% 

Total 217.78 120.6 338.4 1639.6 21% 

https://apps.ncdot.gov/dot/directory/authenticated/UnitPage.aspx?id=646
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Measure 1: Miles of bike facilities constructed (bike lanes, edgelines, bike routes, 
shared-use paths, sharrows, and greenways) 

Measure 2: Miles of sidewalks constructed 

Source: Greensboro Urban Area MPO, Guilford County  

Almost 94.22 miles of bicycle facilities currently exist in the Greensboro MPO area. 
Most of the miles are in City of Greensboro. In total, city has 90.5 miles of bike 
facility. This mileage is a combination of bike lanes, edgelines, sharrows, bike 
routes, or shared-use paths. From 2017 to 2019, City of Greensboro built 50.4 miles 
of bike facility, which is a 126% increase compare to the last CMP updates. Table 
3.18 shows the mileage breaking down of bike facility constructed from 2017 to 
2019. 

Table 3-18 Constructed Bike Facility Miles by Type 
Facility Type 2017 2018 2019 

Bicycle Lane 7.7  7.2  1.9  
Buffered Bike Lane 7.9  2.1  2.2  
Sharrow 5.2  13.7  2.4  

Total  50.4  
 

Over 600 linear miles of existing sidewalk are accounted for in the MPO area. 560 
miles of it represents public sidewalk in the Greensboro area as of 2019. There is 
7% sidewalk mileage increase compare to last CMP update. Many of these miles 
filled in gaps of missing sidewalks or were constructed with widening or new 
roadways and were primarily constructed in Greensboro. A majority of the existing 
sidewalks are located downtown and in the older neighborhoods. Table 3.19 shows 
the constructed sidewalk miles and total sidewalk miles per year from 2015 to 2019, 
as well as the annual sidewalk percentage increase. GUAMPO keeps working on 
meeting the target that have 3% sidewalk mileage increase per year. 

Table 3-19 Constructed Sidewalk Miles (2015-2019) 

Year 2015 2016 2017 2018 2019 Total 
Total miles 503  521  525  543  560    

Constructed miles 13  18  4  18  17  70  
Annual mileage increase 3% 4% 1% 3% 3% 14% 
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The City of Greensboro has continued an aggressive sidewalk construction program 
in an effort to infill high priority locations. The City currently has almost 110 miles 
of independent sidewalk projects at various stages of design, right-of-way, and 
construction. It is important to note that many of the smaller towns are also have 
plans, are developing plans, or are seeking funding to provide accommodations for 
pedestrians.  

Goal: Safety 

Objective: Reduce the percentage of bike and pedestrian crashes on roadways by 
2% by 2025. 

Measure 1: Five years average number of Bicycle related crashes 

Measure 2: Percentage of Bicycle Injury Severity  

Measure 3: Bicycle Crash Time and Day distribution 

Measure 4: Roadway Speed Limits and Bicycle Crashes  

Measure 5: Total number of Pedestrian related crashes 

Measure 6: Percentage of Pedestrian Injury Severity  

Measure 7: Pedestrian Time and Day distribution  

Measure 8: Roadway Speed Limits and Pedestrian Crashes  

Source: GO! NC website NCDOT Bicyclist and Pedestrian Crash Map  

BICYCLE  

During the two year period of 2014 to 2018, there were approximately 214 reported 
crashes (5-yr average is 42.8) involving bicyclists within the metropolitan planning 
area which resulted in four fatalities and six serious injuries. The highest bicycle 
crash counts were happened during 5 PM time period. Most of the bicycle crashes 
occurred on the road with speed limit of 30~35 MPH.  

Figure 3.13 includes a map of the crash locations along with bicyclist injury 
severity and related stats of bicycle crashes.  

  

https://ncdot.maps.arcgis.com/home/index.html
https://ncdot.maps.arcgis.com/home/item.html?id=b4fcdc266d054a1ca075b60715f88aef
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PEDESTRIAN  

An analysis of pedestrian crashes can be an important step toward improving 
pedestrian safety and the walkability of the community. During the five year period 
of 2014 to 2018, there were approximately 981 reported crashes involving 
pedestrians (5-yr average is 196.2) within the metropolitan planning area which 
resulted in 51 pedestrian fatalities and 74 serious injuries. The highest pedestrian 
crash counts were happened on the road with speed limit of 30~35 MPH, followed 
by the road with speed limit of 5~15 MPH. Between 4 PM and 9 PM is the high 
pedestrian crash time period.  

Figure 3.14 includes a map of the crash locations along with pedestrian injury 
severity and related stats of pedestrian crashes.  
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3.3 PUBLIC TRANSPORTATION 

The national performance goals Congestion Reduction, Environmental 
Sustainability, and Safety were not only the basis for the pedestrian and bicycle 
goals, but also for public transportation. The MPO has included goals focusing on 
mobility, reliability, and safety and has identified the following objectives and 
performance measures. Data has been collected for GTA and PART as both systems 
serve the Greensboro MPO area. 

Since the last CMP update, GTA has been working to clean up its data to work 
toward becoming a data-driven agency. There have been a number of changes to 
GTA’s structure and processes, including: a new operations contractor (Keolis), 
new technologies (battery electric buses), a budget deficit, and re-organization of 
the board to a commission. Each of these changes have had major impacts upon 
GTA’s abilities to maintain and sustain similar practices from the previous CMP 
update. But with change comes new practices and ways of organizing. For this CMP 
update, MPO worked with the GTA to add performance metrics that impact the 
viability of public transportation to influence congestion mitigation.  

The biggest change to operations aside from a new operations contractor was the 
introduction of battery electric buses to the fixed route fleet. GTA now has 16, which 
is the biggest fleet in the Southeast. With new technologies come new challenges, 
and the battery electric buses are causing challenges on many levels. As it relates to 
data, the technologies and applications GTA interfaces with depend upon the 
General Transit Feed Specification (GTFS), which is an organizational structure for 
transit data. GTFS communicates the schedule, route names, geographic location of 
stops, patterns of routes, and many other data points to most applications interfacing 
with GTA, including the Automatic Passenger Counter (APC). APC data is very 
robust, as it gives GTA a variety of reports to evaluate its performance, and is the 
source for several performance measures for the CMP. The primary challenge 
battery electric buses introduced to GTA’s data is a disruption to the APC data. The 
GTFS organizes static data that assumes certain parameters based on traditional 
experience, such as the block schedules for buses. Block schedules are dedicated 
patterns a bus follows throughout a period of time, and they typically assume an 8-
hour scope of time. The battery electric buses only last upwards of four hours, and 
have no predictability. Therefore, until GTA fixes its GTFS to enable increased 
accuracy, the APC data will not be usable.  
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Keolis and GTA are working to fix these issues, and will prioritize fixing the data 
within the first quarter of the 2019. As a counter-measure, Keolis is utilizing 
employees to hand-count for riders to compare the two main sources of ridership 
data – APC and the GFI fareboxes. Staff is also researching a new GTFS model, 
which is GTFS-Real Time (GTFS-RT), which could enable more accurate data, 
because it will fix the problems with static data. Lastly, GTA plans to establish a 
stronger data program in partnership with Keolis, in which there will be monthly 
scorecards with a variety of in-depth performance measures to openly report to the 
public. This process will require a lot of attention on cleaning up data, which will in 
turn lead to better data for the CMP future update. 

Goal: Mobility 

Objective: Increase ridership by 15% by 2025. 

Measure 1: Number of total riders 

Measure 2: % Peak passengers/ seat (dependent upon APC) 

Measure 3: Yearly Average weekday boarding 

Measure 4: Total revenue miles 

Measure 5: Total revenue hours 

Measure 6: Total shelters 

Source: Greensboro Transit Authority (GTA) and Piedmont Authority for Regional 
Transportation (PART) 

A key component to congestion reduction is removing cars from the roadway and 
public transportation is a primary strategy to address it while reducing the impacts 
on the environment. Both GTA and PART continuously evaluate service 
enhancements that make public transportation more accessible and attractive to use 
on a daily basis. Increasing ridership on public transportation has a direct impact on 
reducing congestion. GTA currently operates 16 routes and PART three routes 
within the city limits. Originally PART operated one route in the area, but added 
two additional routes in 2009. 

As mentioned in previous session, the APC data of GTA will not be usable for 
Measure 2 and 3 for this updates. But these two measures are still kept for reference 
and will be tracked when data is ready to be applied. Three new measurements were 
added to expand metrics that impact ridership. Measure 4: Total revenue miles, 
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Measure 5: Total revenue hours, and Measure 6: Total shelters. Total revenue miles 
and revenue hours together give context to ridership patterns, and can help the MPO 
evaluate why ridership is experiencing declines or increases. Shelters are often 
referred to as an amenity in the transit industry, and often can lead to increasing 
stop-level ridership. It will be important for GTA to track the total number of 
shelters each year to evaluate the impacts they have on ridership and overall 
perception of the service. Figure 3.15 and 3.16 reflect GTA and PART ridership 
data during the past a couple of years. 

Because of the differences between the PART and GTA systems operation and 
management, there are a few differences of the performance measures being tracked. 
For detailed information, please refer to these two tables in the following sessions. 
Table 3.20 and Table 3.21 document the performance measures of GTA and PART 
data. 

Figure 3.15 GTA Ridership (2014~2019). 

 

Figure 3.16 PART Ridership (FY 2014~2018)  
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Both GTA and PART experienced ridership decreasing during the past a few years. 
Between 2014 and 2019 GTA has experienced 27.96% decrease overall, while 
PART experienced 8.60% decrease between FY2014 and FY 2018, but rebounded 
after FY 2017. GTA's greater ridership losses reflect the fact that GTA had not 
revised and upgraded its services to meet changing demand, unlike PART. Another 
factor is that old buses in the GTA fleet have not been replaced in a timely fashion, 
causing reliability issues for the riders. GTA's new route revisions from 2019 should 
help turn this around. However it will be essential for the City to replace its outdated 
buses as soon as possible, if these trends are to improve. 

Creating an interconnected transportation system is also important to reducing 
congestion and sustaining the environment. The next objective focuses on 
alternative modes and the connection with public transportation. 

Objective: Increase Multi-modalism 

Measure 1: # of Mobility hubs 

Measure 2: % of Buses with bike racks 

Measure 3: % of bus stop directly served by the sidewalk 

Measure 4: % of bus stop has no sidewalk within ¼ mile 

Source: Greensboro Transit Authority (GTA), Piedmont Authority for Regional 
Transportation (PART), and Greensboro MPO Bicycle and Pedestrian Coordinator.  

The Greensboro MPO currently has three Park & Ride lots in the area. The lots are 
located at Four Seasons Mall, Greensboro Depot and Reedy Fork Parkway (Coble 
Transportation Center). The first two locations are served by GTA and PART; the 
other lots are available for car and vanpools. Greensboro Depot (J. Douglas Galyon 
Depot) is as the multi-modal mobility hub in Greensboro. These lots were in place 
prior to 2008 and no new lots have been built or established in the Greensboro Urban 
Area. More detailed Park & Ride information can be found at PART 
(https://www.partnc.org/162/Park-Ride-Locations) and GTA 
(https://www.greensboro-nc.gov/departments/transportation/gdot-
divisions/greensboro-transit-agency-public-transportation-division/for-our-riders ). 
Bus stop with bike racks, e-scooter stickers, etc. can be consider as micro-mobility 
hubs. GTA stuff is working on documenting this type bus stop facilities. All of GTA 
and PART buses have bike racks facilitated. The latest bus stop and sidewalk layers 

https://www.partnc.org/162/Park-Ride-Locations
https://www.greensboro-nc.gov/departments/transportation/gdot-divisions/greensboro-transit-agency-public-transportation-division/for-our-riders
https://www.greensboro-nc.gov/departments/transportation/gdot-divisions/greensboro-transit-agency-public-transportation-division/for-our-riders


Greensboro Urban Area MPO  
Congestion Management Process    66 

analysis indicates that 60.19% of GTA bus stop directly served by the sidewalk, 
while 1.52% of GTA bus stop has no sidewalk within ¼ mile. All GTA and PART 
buses have bicycle racks offering cyclists an alternative method for traveling to 
various destinations. For PART the ratio of route with sidewalk vs. no sidewalk 
within 1/4 mile of bus stops is 49%. For detailed information, please refer to Table 
3.20 and Table 3.21. 

PART tracks the number of carpools and vanpools for the region. In 2008, 92 
carpools were established and 82 in 2013. 2014 data was reported at 18 carpools but 
this is error due to overhaul changes in the states Rideshare Tool. In 2008, 44 
vanpools had been tracked and slightly increased to 46 vanpools in 2014.  

Goal: Reliability 

Objective: Maintain or Improve On-time Performance  

Measure 1: Average Minutes Deviated from Schedule - All Time Points 

Measure 2: Average miles between road calls 

Due to the difference between the operation management GTA and PART using 
different measures for reliability performance. PART uses average minutes deviated 
from schedule (all time points) for on-time performance tracking, while GTA uses 
average miles between road calls. The historical data is shown in Table 3.20 and 
Table 3.21. GTA is encouraged to adopt PART's measures to better reflect actual 
reliability as it would be perceived by riders on a daily basis. 

Goal: Safety and Security 

Objective: Reduce the # of safety/ security related incidents by 20% by 2025 

Measure 1: Ratio of preventable vs. non-preventable accidents 

Measure 2: # of Driver Warnings 

Measure 3: Preventable Accidents per 100,000 miles 

It is important for riders to feel safe when using public transportation and to know 
that measures are in place to maximize security. GTA and PART use different 
measures to track the safety and security performance.  

Table 3.20 and 3.21 summarize the performance measures of above three goals for 
GTA and PART respectively. 



2014 2015 2016 2017 2018 2019

Objective:  Increase Ridership

Measure
1 Number of total riders (Total unlinked passenger trips) 4,429,903 4,270,997 3,913,676 3,725,018   3,433,179 3,191,156

2 % Peak passengers/ seat  ‐ ‐ ‐ ‐ ‐ ‐

3 Yearly Average weekday boarding ‐ ‐ ‐ ‐ ‐ ‐

4 Total route miles (# of routes) (Revenue Miles) 2,070,602 2,075,635 2,096,894 2,112,699 2,091,644   2,066,612  

5 Total Revenue Hours 159,592                  159,584   161,452   162,515       160,263       157,307

6 Total shelters ‐ ‐ ‐ ‐ 115

Objective: Multi‐modalism

Measure
1 # of Mobility hubs 1 1 1 1 1 1

2 Percent of buses have bike racks 100% 100% 100% 100% 100% 100%

3 % of bus stop directly served by the sidewalk; ‐ ‐ ‐ ‐ ‐ 60.19%

4  % of bus stop has no sidewalk within ¼ mile;  ‐ ‐ ‐ ‐ ‐ 1.52%

Objective:  Maintain or Improve On‐time Performance 

Measure
1 Average miles between road calls ‐ ‐ ‐ ‐ ‐ 12,500        

Objective: Reduce # of safety / security related incidents

Measure
1 Preventable Accidents per 100,000 miles ‐ ‐ ‐ ‐ ‐ 1.075

Goal: Mobility

Goal: Reliability

Goal: Safety

Table 3.20 GTA Performance Measures



FY2014 FY2015 FY2016 FY2017 FY2018

Objective:  Increase Ridership

Measure
1 Ridership (with reservation) system wide 480,821 511,377 469,259 427,049 439,476

2 Passengers Miles Traveled 8,011,313 8,214,612 8,183,774 5,637,513 6,165,674

3 Monthly Average of Passengers using the System 40,068 42,615 39,105 35,587 36,623

4 Average Daily Peak vs. Non‐peak Load 0.12% 1.33%

Objective: Mulit‐modalism

Measure
1 Percent of buses have bike racks 100% 100% 100% 100% 100%

2 # of Transfer Points between Systems and Modes 35

3 Ratio of walk route with sidewalk vs. no sidewalk within 1/4 mile of bus stops 49%

Objective:  Maintain or Improve On‐time Performance 

Measure
1 Average Minutes Deviated from Schedule ‐ All Time Points N/A 3.5 3.3 3.3 3.5

Objective: Reduce # of safety / security related incidents

Measure
1 Ratio of preventable vs. non‐preventable accidents 2‐Prv/1‐NP 3‐Prv/1‐NP 4‐Prv/2‐NP 14‐Prv/4‐NP 7‐Prv/3‐NP

2 # of Driver Warnings
2‐Acc; 7‐Spd 3‐Acc 4‐Acc

14‐Acc; 15‐

Spd
7‐Acc; 22 Spd

Acc stands for accident.  All accident recorded including the minor ones, like backing up to park at the bus lot and bumping into a fence post, or any other accident.

Table 3.21 PART Performance Measures

Goal: Mobility

Goal: Reliability

Goal: Safety
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4. MANAGEMENT STRATEGIES 

4.1 MANAGEMENT STRATEGIES IN PLACE OR PROGRAMMED 

The GUAMPO has already implemented and programmed a number of 
recommended management strategies.  

EXPANSION OF TRANSIT OPERATIONS 

In summer of 2019, GTA implemented its first phase of the Mobility 2040 plan. The 
whole system was redesigned for improved service efficiency, ultimately creating a 
simpler system for riders to navigate. By modifying the routes, GTA also began the 
process of reshape the transit network with a combination of ‘core routes’ and ‘local 
routes’ for enabling more direct travel than the traditional hub-and-spoke system 
design allows.  

GTA and the city of Greensboro are making concerted efforts to continue to improve 
transit conditions in Greensboro, including upgrading the amenities available to 
riders thereby improving the attractiveness and convenience of the service. By early 
spring of 2020 GTA will implement a comprehensive, cloud-based ticketing 
platform, Touchpass, which will enable online and mobile ticketing. The J Douglas 
Galyon Depot is undergoing a renovation to improve conditions for the workforce 
and riders of GTA with construction likely starting in 2020. Lastly, a push to convert 
the fixed route fleet to battery-electric buses is in full swing with 16 buses in the 
fleet by the end of 2019. There have been numerous maintenance and operational 
challenges with the buses, as the infrastructure and operating techniques have 
required adjustments. 

Overall GTA is trending in the right direction by making these investments, and also 
following the path laid by the Mobility Greensboro 2040 plan, but increased 
operational and capital funding support from the City of Greensboro including 
additional funding sources are crucial to take GTA to the next phase of being a 
legitimate commuter option to ease congestion and attract new riders.  

The Piedmont Authority for Regional Transportation, PART, will continue to 
further implement a regional transit system including regional bus system and a 
vanpool system. In addition, PART plays an active role in promoting carpooling in 
the region through a partnership with the Share the Ride NC (STRNC) statewide 
rideshare matching platform. Furthermore, the Commuter Resources Department 
implemented the PARTnership Program which is a free full-service resource for 
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employers in the TRIAD. The PARTnership in 2018. PART launched the 
TouchPass using electronic fare collection to replace the use of paper magstripe 
passes system wide in 2019. Various services that PART has been providing and 
maintaining are continuously helping the commuters in Greensboro MPO tightly 
connected with other locations in the Triad region.   

TRIAD ITS STRATEGIC DEPLOYMENT PLAN 

Greensboro joined other Cities in Triad region and NCDOT with the process of 
Triad ITS Strategic Development Plan (SDP). This SDP aims to: 

• Document the existing conditions and local and regional needs of the Triad. 

• Identify best practices that align with local and regional needs. 

• Revise the regional ITS architecture to comply with the latest version of the 
National ITS Architecture (V8.1 ARC-IT). 

• Develop a prioritized list of projects for the Triad Region. 

• Provide stakeholders and agencies with tools to maintain the Triad Regional ITS 
SDP. 

Greensboro Department of Transportation staff shared the knowledge on existing 
conditions and regional needs; actively built relationships and collaborate with other 
Triad agencies; and commit to providing and sharing resources and other 
information toward the project. 

The existing and proposed ITS device infrastructure in the Triad can be found at the 
NCDOT maintained web map here: Triad (D7/D9) ITS Planning  
(https://arcg.is/1rK5P) 

ADVANCE TRAVELER INFORMATION SYSTEM  

The Advance Traveler Information System in Greensboro allows drivers to view 
roadway network conditions prior to making a trip and to alter travel plans based on 
that information. Traffic cameras are located along I-40 from I-85 to NC 68 and 
along I-85 from I-40 to Business I-85, one of the most highly congested corridors 
in Greensboro. The City manages 16 cameras including some near the Greensboro 
Coliseum Complex showing the effects of any special events that may be occurring. 
The City has expanded its video surveillance program to 60 cameras with the signal 

https://local.iteris.com/arc-it/
https://arcg.is/1rK5P
https://arcg.is/1rK5P
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system replacement project. In conjunction with the traffic cameras, a website 
detailing construction, lane closures, and traffic alerts provides information about 
events that may negatively impact traffic conditions. Views from the traffic cameras 
are also shown on local City Cable Channel 13. 

The City of Greensboro joined in partnership with Waze, a free, real-time traffic 
and navigation app owned by Google. Through the Waze Connected Citizens 
Program, the City expects to publish data from various departments, including road 
closures, construction and special events so drivers can find alternative routes, 
helping ease congestion within city limits.  

Variable message signs (VMS) are currently in place in the region. VMS signs are 
also located along the major interstate corridors in the GUAMPO area. On the Urban 
loop, variable message signs are used to inform drivers of adverse conditions in the 
city and allow them to divert along an unimpeded corridor. VMS will also be used 
to direct drivers to special events in a more efficient manner, allowing high-speed 
corridors to continue to operate efficiently. In addition, traffic information kiosks 
are to be placed at local/regional attractions to provide real-time traffic information.  

SIGNAL SYSTEM REPLACEMENT AND IMPROVEMENTS 

The City’s current traffic signal system was implemented with state, federal, and 
local funding support between 2008 and 2013. The project replaced old copper 
communications lines and added an extensive network of fiber optic cable, CCTV 
cameras.  It replaced signal cabinet hardware, installed a new operating system, and 
installed a new traffic management center. The project won 2015 Best Project of the 
Year Award from the Institute of Transportation Engineers. 

The system uses IP/Ethernet communications over fiber optic cable and allows 
signal retiming from the traffic management center to dynamically adjust timing to 
traffic conditions. The system includes 517 signalized intersections (existing and 
new), 150 miles of fiber optic cable, and 310 intersections with pedestrian signal 
features. The system also provides signal preemption for emergency service 
vehicles (including Greensboro Fire Department vehicles and Guilford County 
EMS vehicles) at 101 intersections, to manipulate traffic signals in the path of 
emergency vehicles, halting conflicting traffic and allowing the emergency vehicle 
right-of-way, to help reduce response times and enhance traffic safety. It also has 
the capability to provide signal priority for transit vehicles although this function 
has not yet been used. To improve safety and traffic flow the City has implemented 
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flashing yellow arrow traffic signals at high crash intersections. Currently, there are 
77 intersections have flashing yellow arrow traffic signals. For more details please 
refer to Chapter 2 Existing Condition. 

The signal system is adaptable and intended to be upgraded over time.  One example 
of this is the City’s recent deployment of 12 GRIDSMART cameras at intersections 
citywide. The cameras has the ability to provide a full intersection view with the 
cross paths of all types modes including cars, trucks, motorcycles, bicycles, and 
pedestrians. The cameras have a fisheye configuration enabling a single camera to 
handle signal detection functions. The cameras are effective at detecting motor 
vehicles as well as bicycles and pedestrians. The advance represented by this 
technology is significant compared to the pavement loop detection method still in 
use at the vast majority of intersections. The cameras also have the capability to 
serve as permanent vehicle count stations though the City has not yet begun using 
them for that purpose.  It is advisable for the City to expand the deployment of such 
devices across the system. 

The system needs to be upgraded with a new software control system to enhance 
the ability to adapt timing to traffic conditions and to better collect and use the data 
running through the system for performance measures and a range of real-time 
signal timing applications. The coverage and availability of pedestrian crossing 
signals needs to be significantly expanded as well. GDOT has sought to install 
pedestrian signals using signal crews, and this has led to the installation of many 
signals.  However, these crews are too busy to keep pace with demand, so the 
department is seeking to bundle more pedestrian signal installations into sidewalk 
construction projects, and is considering the use of general pedestrian signal 
installation contract options. 

Finally, it will be imperative that the City maintain the hardware and physical 
infrastructure that the system relies on.  At present, many stain pole signal wires at 
the end of their useful life – they were not replaced by the recent system upgrade - 
and need to be replaced in the short term.  Similarly signal cabinets need replacing 
periodically.  It is recommended that the City plan for such basic repairs along with 
the above-mentioned system enhancements in order to ensure the system continues 
to function smoothly and as efficiently as possible for years to come.   
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TRANSPORTATION DEMAND MANAGEMENT STRATEGIES 

Transportation demand management strategies implemented in the GUAMPO area 
include the expanded transit systems, park and ride lots, and construction of 
pedestrian and bicycle facilities.  Employer based TDM strategies such as 
ridesharing and ride-matching programs could at minimum address traffic 
congestion local to the employer sites. The success of these programs depends on 
the cost of the programs to the user and what incentives can be leveraged to attract 
and maintain a high number of users. 

Furthermore, GUAMPO closely worked with PART while in partnership with 
NCDOT Planning Department and other MPOs in Triad region on Regional 
Modeling Program (that has been managed and maintained by PART). MPO plays 
an active role in several elements of the program: Regional Travel Demand Model 
(PTDM); Advanced Freight Model (AFM) and CommunityViz Scenario Model 
(CVSM). Regional transportation demand modeling, planning and programming 
has been providing the assistance to MPO’s transportation demand management 
process. 

TRAFFIC SAFETY STRATEGIES DEVELOPED UNDER THE VISION ZERO 
GREENSBORO UMBRELLA  

From late 2017, the Greensboro Department of Transportation (GDOT) initiated the 
Vision Zero Greensboro program-a joint effort of community groups, government 
agencies. Businesses, and advocates on eliminating the traffic fatality and serious 
injuries, which is considered as an umbrella of various transportation safety 
programs in city of Greensboro. In May 2019, the Two-Year Action plan was 
adopted by the city council, which was developed with the help of community 
stakeholders and consultants. The plan identifies strategies that Greensboro, partner 
agencies, and community groups will work on over the next two years to meet the 
death and injury reduction goals. 

Historical crash data is analyzed to develop the High Injury Networks (HIN) of 
Greensboro for different modes. The HINs have enable staff to more easily identify 
corridors, intersections and other locations that may need safety countermeasures. 
The HIN has also become a new tool to assist the staff in developing projects to be 
considered for federal, state, or local funding. 

https://www.partnc.org/227/Regional-Modeling-Program
https://www.partnc.org/227/Regional-Modeling-Program
https://www.greensboro-nc.gov/departments/transportation/vision-zero-greensboro
https://www.greensboro-nc.gov/departments/transportation/vision-zero-greensboro
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EMERGENCY ROADSIDE ASSISTANCE 

NCDOT provides emergency roadside assistance through the NCDOT State Farm 
Safety Patrol (previously named Incident Management Assistance Patrol (IMAP)). 
The task of the program is to offer free roadway assistance to motorists in need in 
order to clear incidents as quickly as possible. It covers fixed highway routes during 
peak travel hours to provide traffic control and safety at incident scenes. The 
program also assists motorists with towing, jump-starts, flat tire repair and more on 
all or portions of heavily traveled highways in Raleigh, Greensboro/Winston-Salem, 
Wilmington, Charlotte and Asheville areas.  

RIDE SHARING/CAR POOLING PROGRAMS 

The PART Vanpool Program provides eligible groups of five or more commuters 
with a 7 or 15 passenger van to use to commute to and from work. The month-to-
month lease includes the vehicle, insurance, maintenance, gas, and in some cases an 
Emergency Ride Home. The vanpool fare is determined by the size of the van and 
the number of miles per month the van travels. The fare is then split evenly by the 
number of participants. What makes the vanpool program unique is that it is 
operated by members of the group and travels based on the schedules developed by 
the group. As of October 2019, there are 49 PART Vanpools in operation.   

PART plays an active role in promoting carpooling in the region through a 
partnership with the Share the Ride NC (STRNC) statewide rideshare matching 
platform. Furthermore, the Commuter Resources Department implemented the 
PARTnership Program which is a free full-service resource for employers in 
the Triad.  

PARK AND RIDE 

Park and Ride lots are a useful tool in promoting the use of alternative modes and 
making the use of those modes easier. Park and Ride lots allow carpoolers to meet 
up at a remote location and to travel to a final destination together. Many times Park 
and Ride lots are served by transit either allowing transit to be used on the final leg 
of the journey or to be used to meet up with a carpool. The City currently has three 
Park and Ride lots at Four Seasons Mall, the Depot in downtown Greensboro, PART 
Hub at Reedy Fork Parkway. Both the Four Season Mall and the Depot Park and 
Ride lots are serviced by GTA transit routes. 

https://www.ncdot.gov/travel-maps/traffic-travel/state-farm-safety-patrol/Pages/default.aspx
https://www.ncdot.gov/travel-maps/traffic-travel/state-farm-safety-patrol/Pages/default.aspx
https://www.sharetheridenc.org/Public/Home.aspx
https://www.partnc.org/207/PARTnership-Program
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ADOPTION AND IMPLEMENTATION OF COMPLETE STREET POLICY 

In August 2019, new N.C. Department of Transportation’s Complete Streets policy 
was passed. The policy directs the department to consider and incorporate several 
modes of transportation when building new projects or making improvements to 
existing infrastructure. The benefits of this approach include:  

• Making it easier for travelers to get where they need to go; 
• Encouraging the use of alternative forms of transportation; 
• Building more sustainable communities; 
• Increasing connectivity between neighborhoods, streets, and transit systems; 
• Improving safety for pedestrians, cyclists, and motorists.  

NCDOT updated the Complete Streets Implementation Guide, effective January 31, 
2020, and will continue to refine guidance to improve the implementation process. 

GUAMPO adopted the MPO Complete Streets Policy in November 2015, 
committed to implement the policy through the involvement in project funding, 
development, and implementation for complete streets projects, and by encouraging 
member governments and the NCDOT to do the same and more in the form of 
maintenance, repair, and transportation system management responsibilities.  

EXPANSION OF PEDESTRIAN AND BICYCLE FACILITIES 

GUAMPO is actively expanding and improving the pedestrian and bicycle facilities. 
The goals and guiding principles of this effort are outlined in the BiPed Plan adopted 
in November of 2015 and amended in 2018. The MPO continues to evaluate various 
funding sources for constructing sidewalks, including using federal funds 
suballocated to the MPO. The ultimate goal of the BiPed plan is to create a network 
of bicycle and pedestrian facilities which complement the other modes of 
transportation and can be utilized for trip making purposes without the use of private 
automobiles.  

CORRIDOR IMPROVEMENT PROGRAM 

GDOT’s Corridor Improvement Program provides for evaluating specific corridors 
for needed improvements, including updated signal timing plans. This program 
serves to develop more corridor specific operational strategies, as opposed to 
widening and new construction alternatives. 

https://connect.ncdot.gov/projects/BikePed/Pages/Complete-Streets.aspx
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4.2 STRATEGIES RECOMMENDED FOR FURTHER STUDY AND 
IMPLEMENTATION  

The goal of management strategies is to manage the travel demand placed upon the 
transportation system without adding capacity to the transportation system. While 
altering travel behavior and travel patterns to suit the transportation system currently 
in place is the most ideal way to manage traffic and congestion, the steps necessary 
to alter travel behavior and travel patterns system-wide are not always feasible. 
Current management strategies therefore, focus on utilizing the capacity of the 
transportation system more effectively, quick response to roadside incidents, and 
reducing the number of vehicles on the roadways. All of these recommended 
strategies focus on both recurring and non-recurring traffic congestion.  

Table 4.1 through Table 4.7 are Strategy Toolboxes for highway, transit, bicycle 
and pedestrian strategies, TDM, ITS and TSM strategies, access management and 
parking management strategies. These strategies are recommended for 
implementation and analysis for areas at or approaching congestion. Congestion is 
defined for roadways under Section 3, Multi-Modal Performance Evaluation. 
Strategies will be identified and recommended by the MPO staff. The 
recommendations will be shared with stakeholders including City Traffic 
Engineering, NCDOT Division 7, Piedmont Authority for Regional Transportation 
(PART), Greensboro Transit Authority (GTA), and Bicycle and Pedestrian 
Coordinator.  

TRANSPORTATION DEMAND MANAGEMENT 

Transportation demand management (TDM) focuses on reducing the number of 
vehicles on the roadways primarily through programs that promoting ridesharing in 
the workplace. TDM programs can be very useful in solving localized traffic 
problems. A few examples of TDM programs are ridesharing programs and 
subsidized transit fare programs. Both of these programs can not only reduce the 
demand for employee parking, but can also reduce vehicle miles traveled. The 
success of these programs depends on a number of factors; perception of the transit 
system, comparable travel times, accompanying guaranteed ride-home programs, 
and costs to the employee. Poor public perception of the local transit system, long 
transit trip time, the inability of employees to travel home in case of emergency and 
high employee costs can doom these types of programs to fail. Telecommuting is 
another TDM strategy aimed at reducing vehicle demand on the transportation 
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system. This strategy has come under some scrutiny due to concerns of worker 
accountability. Another TDM strategy to consider is flexible work schedules. While 
not reducing the overall vehicle demand on the transportation system, flexible work 
schedules can effectively spread the typical peak traffic demand over several periods 
reducing the vehicle trips during the normal peak hours. Bicycle and Pedestrian 
facilities, like sidewalks and protected bike lanes, is another underutilized TDM 
strategy. Included bicycle racks at transit stations or key destinations could also 
increase the bicycle mode share. The City is working with UNC-G and other 
stakeholders to bring a bike sharing program to Greensboro.  Envisioned to connect 
and serve downtown in town locations, this service is also expect to increase bicycle 
mode share. 

 

  



Strategies Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe
Increasing Number of Lanes without Highway Widening

Takes advantage of “excess” width in the highway cross section used for 
breakdown lanes or median.

Geometric Design Improvements

Includes widening to provide shoulders, additional turn lanes at intersections, 
improved sight lines, auxiliary lanes to improve merging and diverging.

Interchange modifications to decrease weaving sections on a freeway, paved 
shoulders and realignment of intersecting streets. Adding turning lanes or through 
lanes at an intersection, realignment of intersection streets, intersection 
channelization, or modifying intersection geometrics to improve overall efficiency 
and operation.

HOV Lanes

Increases corridor capacity while at the same time provides an incentive for single‐
occupant drivers to shift to ridesharing.
These lanes are most effective as part of a comprehensive effort to encourage 
HOVs, including publicity, outreach, park‐ and‐ride lots, and rideshare matching 
services.

*     Increase capacity, reducing congestion 
in the short term
*    Long‐term effects on congestion 
depend on local conditions
*     Reduced traffic and congestion on 
parallel streets

Low to Moderate
(capital costs depend on extent 
of modifications needed; 
maintenance costs increase)

Short‐term: 1 to 5 years 
(includes planning, 
engineering, and 
implementation)

*     Increase mobility
*     Reduce congestion by improving 
bottlenecks
*    Increase traffic flow and improve 
safety
*     Decrease incidents due to fewer 
conflict points

Low to High 
(Design, implementation, 
operations and maintenance 
costs vary by type of design)

Short‐term: 1 to 5 years 
(includes planning, 
engineering, and 
implementation)

*     Reduce regional VMT
*     Reduce regional trips
*     Increase vehicle occupancy
*     Improve travel times
*    Increase transit use and improve bus 
travel times

Moderate to High 
(depends on extent of additional 
ROW costs, barrier separation 
costs; operations and 
enforcement costs)

Medium‐term: 5 to 10 years 
(includes planning, 
engineering, and 
construction)

source:  Mid-America Regional Council Congestion Management Toolbox

Table 4.1 Potential Highway Strategies for the GUAMPO CMP Toolbox



Strategies/Projects Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe
Increasing Bus Route Coverage or Frequencies

Provides better accessibility to transit to a greater share of the 
population. Increasing frequency makes transit more attractive 
to use.
May require investment in new buses which would create a 
capital cost per passenger trip. May also include new routes or 
extensions to existing routes.

Park‐and‐Ride Lots

Can be used in conjunction with HOV lanes and/or express bus 
services. They are particularly helpful for encouraging HOV use 
for longer distance commute trips.

Employer Incentive Programs

Encourages additional transit use through transit subsidies of 
mass transit fares provided by employers

Electronic Payment Systems and Universal Farecards

Equipment that allows riders to electronically pay a transit fare 
by using credit, debit and magnetic fare cards. Interchangeable 
smartcard payment system (including RFID) can be used as a 
fare payment method for multiple transit agencies throughout 
the region

Enhanced Transit Amenities

Includes vehicle replacement/upgrades and better shelters or 
stations, which furthers the benefits of increased transit use

Local Circulator

Fixed‐route service within an activity area, such as a CBD or 
campus, designed to reduce short trips by car.

Low to Moderate (Structure costs for transit 
stations; Land acquisition costs)

Medium‐term: 5 to 10 years 
(includes planning, 
engineering, and 
construction)

*    Reduce daily VMT
*    Reduce congestion 
*    Increase transit ridership
*    Decrease travel time
*    Decrease operating costs

Moderate to High (Implementation costs vary 
based on system design and functionality) Short‐term: 1 to 5 years

*    Increase transit ridership
*    Decrease travel time
*    Decrease daily VMT

Low to Moderate (Cost of incentives to 
employers offering employee benefits for 
transit use)

*    Reduce VMT
*    Reduce SOV trips
*    Increase transit ridership & boardings

Low to Moderate (may require new bus 
purchases)

Short‐term: 1 to 5 years 
(includes planning, 
engineering, and 
construction)

source:  Mid-America Regional Council Congestion Management Toolbox

*    Decrease daily VMT
*    Decrease congestion
*    Increase ridership

Low to Moderate

Short‐term: 1 to 5 years 
(includes planning, 
engineering, and 
construction)

Short‐term: 1 to 5 years

*    Increase transit ridership
*    Decrease travel time
*    Reduce daily VMT
*    Improved convenience and travel reliability
*    Reduced traffic congestion due to trips switched 
from driving alone to transit

Low to Moderate (New bus purchases likely; 
increased operating costs)

Short‐term: 1 to 5 years 
(includes planning, 
engineering, and 
construction)

*    Reduce regional VMT (up to 0.1 percent)
*    Increase mobility and transit efficiency
*    Reduce SOV trips
*    Increase transit boardings and mode share
*    Decrease congestion by increasing vehicle 
occupancy rate

Table 4.2 Potential Transit Strategies for the GUAMPO CMP Toolbox



Strategies Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe

New Sidewalks and Designated Bicycle Lanes on Local Streets

Enhancing the visibility of bicycle and pedestrian facilities increases 
the perception of safety. In many cases, bike lanes can be added to 
existing roadways through restriping.  Constructing new facilities, 
such as bike lanes on arterials and/or connecting existing facilities, 
will encourage greater use of walking and bicycling.

Improved Bicycle Facilities at Transit Stations and Other Trip 
Destinations
Bicycle racks and bike lockers at transit stations and other trip 
destinations increase security. Additional amenities such as locker 
rooms with showers at workplaces provide further incentives for 
using bicycles.
Design Guidelines for Pedestrian‐Oriented Development

Maximum block lengths, building setback restrictions, and 
streetscape enhancements are examples of design guidelines that 
can be codified in zoning ordinances to encourage pedestrian 
activity.

Improved Safety of Existing Bicycle and Pedestrian Facilities

Maintaining lighting, signage, striping, traffic control devices, and 
pavement quality, and installing curb cuts, curb extensions, median 
refuges, and raised crosswalks can increase bicycle and pedestrian 
safety.

Exclusive Non‐Motorized Rights‐of‐Way

Abandoned rail rights‐of‐way and existing parkland can be used for 
medium‐ to long distance bike trails, improving safety and reducing 
travel times.

Table 4.3 Potential Bicycle and Pedestrian Strategies for the GUAMPO CMP Toolbox

*    Increase nonmotorized mode share
*    Reduce incidents

Low
*    Increased monitoring and maintenance costs
*    Capital costs of sidewalk improvements and 
additional traffic control devices

Short‐term: 1 to 5 
years

*    Increase mobility
*    Increase nonmotorized mode share
*    Reduce congestion on nearby roads
*    Separate slow‐moving bicycles from 
motorized vehicles
*    Reduce incidents

Low/Medium
*    ROW Costs
*    Construction and Engineering Costs
*    Maintenance Costs

Medium‐term: 5 to 
10 years (includes 
planning, engineering, 
and construction)

Low/Medium
*    Design and construction costs for paving, 
striping, signals, and signing
*    ROW costs if widening necessary
*    Bicycle lanes may require improvements to 
roadway shoulders to ensure acceptable 
pavement quality

Short‐term: 1 to 5 
years (includes 
planning, engineering, 
and construction)

*    Increase bicycle mode share
*    Reduce motorized vehicle congestion on 
access routes

Low. Capital and maintenance costs for bicycle 
racks and lockers, locker rooms.

Short‐term: 1 to 5 
years (includes 
planning, engineering, 
and construction)

*    Increase pedestrian mode share
*    Discourage motor vehicle use for short 
trips
*    Reduce VMT, emissions

Low
*    Capital costs largely borne by private sector; 
developer incentives may be necessary
*    Public sector may be responsible for some 
capital and/or maintenance costs associated with 
right‐of‐way improvements
*    Ordinance development and enforcement 
costs

Short‐term: 1 to 5 
years

*    Increase mobility and access
*    Increase nonmotorized mode shares
*    Separate slow moving bicycles from 
motorized vehicles
*    Reduce incidents



Strategies Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe
Adopting and Implementing a Complete Streets Policy

Policy that takes into account all users of streets rather than just 
autos, with a goal of completing the streets with adequate facilities 
for all users.  A “Complete Street” is one designed and operated to 
enable safe access for all users including  pedestrians, bicyclists, 
motorists, and transit riders of all ages and abilities.

*    Reduce congestion
*    Provide travel time savings to users of 
the system
*    Increase access to and use of non‐auto 
modes
*    Protect natural environment through 
sound land use and transportation 
sustainability policies

Low for policy development; low/medium for 
implementation.

Short‐term: 1 to 5 
years

source:  Mid-America Regional Council Congestion Management Toolbox



Strategies
Congestion and Mobility 

Benefits
Costs and Impacts

Implementation 
Timeframe

Alternative Work Hours

This allows workers to arrive and leave work outside of the 
traditional commute period. It can be on a scheduled basis or a true 
flex‐time arrangement. Can also include a compressed work week.

Telecommuting

This involves employees to work at home or regional telecommute 
center instead of going into the office. They might do this all the 
time, or only one or more days per week. Also include 
teleconferencing and videoconferencing: the live exchange of 
information among several persons and machines linked by 
telecommunications; includes telephone conferencing and 
videoconferencing.

Ridesharing

This is typically arranged/encouraged through employers or 
transportation management agencies (TMA), which provides ride‐
matching services.
Programs to promote carpooling and vanpooling, including 
ridematching services and policies that give ridesharing vehicles 
priority in traffic and parking.

Alternative Travel Mode Events and Assistance

Variety of events that promote, encourage and educate people 
about alternative travel modes (e.g. Bike to Work Day, RideSmart 
Thursdays and employer transportation fairs). Can include programs 
that provide free or low‐ cost transit services (e.g. EcoPass) or other 
incentives

source:  Mid-America Regional Council Congestion Management Toolbox

*   Reduce work VMT
*   Reduce SOV trips
*   Lower commuting costs

Low (Costs per year per free 
parking space provided; 
Administrative costs)

Short‐term: 1 to 5 years

*   Reduce SOVs
*   Lower commuting costs

Low (depends on the level of 
participation from employers and 
sponsors)

Short‐term: 1 to 5 years

*   Reduce peak‐period VMT
*   Improve travel time among 
participants
*   Reduce peak‐period SOV 
trips

Minimal (No capital costs; Agency 
costs for outreach and publicity; 
Employer costs associated with 
accommodating alternative work 
schedules)

Short‐term: 1 to 5 years

*   Reduce VMT
*   Reduce SOV trips
*   Lower commuting costs

Minimal (First‐year implementation 
costs for private‐sector for 
employee equipment; Second‐year 
costs tend to decline)

Short‐term: 1 to 5 years

Table 4.4 Potential TDM Strategies for the GUAMPO CMP Toolbox



Strategies Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe

Traffic Signal Coordination and Modernization

This improves traffic flow and reduces emissions by minimizing stops on 
arterial streets. Enhancements to timing/coordination plans and equipment 
to improve traffic flow and decrease the number of vehicle stops. 

Freeway Incident Detection and Management Systems

This is an effective way to alleviate non‐recurring congestion. Systems 
typically include video monitoring, dispatch systems, and sometimes roving 
service patrol vehicles.

Ramp Metering

This allows freeways to operate at their optimal flow rates, thereby 
speeding travel and reducing collisions. May include bus or high‐occupancy 
vehicle bypass lanes. May require ramp widening to avoid extensive vehicle 
queuing.

Highway Information Systems

These systems provide travelers with real‐time information that can be 
used to make trip and route choice decisions.

Advanced Traveler Information Systems

This provides an extensive amount of data to travelers, such as real time 
speed estimates on the web or over wireless devices, and transit vehicle 
schedule progress. Provides travelers with real‐time information that can 
be used to make trip and route choice decisions. Information accessible on 
the web, dynamic message signs, 511 systems, Highway Advisory Radio 
(HAR), or handheld wireless devices.

*   Reduce travel times and delay
*   Some peak‐period travel shift to off‐ peak

Moderate (capital and operating 
and maintenance costs)

Medium‐term: 5 to 
10 years

*   Reduce travel times and delay
*   Some peak‐period travel and mode shift 
to non‐peak and non‐auto modes

Moderate (capital and operating 
and maintenance costs; Private 
sector data increasingly available 
for purchase)

Medium‐term: 5 to 
10 years

*   Reduce accident delay
*   Reduce travel time

capital costs variable and can be 
substantial; 
annual operating and maintenance 
costs

Medium‐ to Long‐
term: likely 10 years 
or more

*   Decrease travel time
*   Decrease crash numbers
*   Improve traffic flow on major facilities
*   Improved speed on freeway

Significant costs associated with 
enhancements to centralized 
control system;
O&M  costs

Medium‐term: 5 to 
10 years

Table 4.5 Potential ITS and TSM  Strategies for the GUAMPO CMP Toolbox

*   Improve travel time
*   Reduce the number of stops
*   Reduce VMT by vehicle miles per day, 
depending on program
*   Increase "capacity" of an intersection to 
handle vehicles

Costs include initial investment of 
equipment, software, 
communication network and 
connections, 
O&M costs per signal. 

Short‐term: 1 to 5 
years 



Strategies Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe

Special Events and Work Zone Management

Includes a suite of strategies including temporary traffic control, public 
awareness and motorist information, and traffic operations

Roadway Signage Improvements

Adequate or additional signage that facilitates route‐finding and the 
decision‐making ability of roadway users. Signs with clearer/larger lettering 
that can be read from a greater distance

Transit Vehicle Travel Information

Communications infrastructure, GPS technology, vehicle 
detection/monitoring devices and signs/media/Internet sites for providing 
information to the public such as the arrival times of the next vehicles

source:  Mid-America Regional Council Congestion Management Toolbox

*   Reduced delay for upstream approaching 
vehicles
*   Less chance of crashes caused by sudden 
lane changes, extremely slow‐ moving 
vehicles or sudden
stops

Low

Short‐term: Design 
should follow the 
guidance of the 
MUTCD.

*   More satisfied customers and increased 
ridership due to enhanced and reliable 
information sources
*   Improved operations and management of 
transit service

dependent upon communication 
networks, changing technologies 
and the number of fleet vehicles to 
be equipped

Medium‐term: 

*   Minimize traffic delays
*   Improve mobility
*   Maintain access for businesses and 
residents

Low to moderate (Design and 
implementation costs variable)

Short‐term: 1 to 5 
years



Strategies Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe
Left Turn Restrictions; Curb Cut and Driveway 
Restrictions

Turning vehicles can impede traffic flow and are more 
likely to be involved in crashes.

Turn Lanes and New or Relocated Driveways and 
Exit Ramps

In some situations, increasing or modifying access to 
a property can be more beneficial than reducing 
access.

Interchange Modifications

Conversion of a full cloverleaf interchange to a partial 
cloverleaf, for example, reduces weaving sections on 
a freeway.

Minimum Intersection/Interchange Spacing

Reduces number of conflict points and merging areas, 
which in turn reduces incidents and delays

Frontage Roads and Collector‐Distributor Roads

Frontage roads can be used to direct local traffic to 
major intersections on both super arterials and 
freeways. Collector‐distributor roads are used to 
separate exiting, merging, and weaving traffic from 
through traffic at closely spaced interchanges.

Moderate: Design and construction 
costs

Short‐ to Medium‐
term: 1 to 10 years 

*     Increased capacity, efficiency
*     Improved mobility on facility
*     Improved travel times and reduced delay for 
through traffic
*     Fewer incidents

Low: Part of design costs for new 
facilities and reconstruction 
projects.

Medium‐term: 5 to 
10 years 

*     Increased capacity, efficiency
*     Improved mobility on facility
*     Improved travel times and reduced delay for 
through traffic
*     Fewer incidents due to fewer conflict points

High: Additional right‐of‐way costs; 
design, construction, and 
maintenance costs

Medium‐term: 5 to 
10 years 

Table 4.6 Potential Access Management Strategies for the GUAMPO CMP Toolbox

*     Increased capacity, efficiency on arterials
*     Improved mobility on facility
*     Improved travel times and reduced delay for 
through traffic
*     Fewer incidents

Low to moderate: Implementation 
and maintenance costs vary.

Short‐term: 1 to 5 
years 

*     Increased capacity, efficiency
*     Improved mobility and safety on facility
*     Improved travel times and reduced delay for 
all traffic

Low to moderate: Additional right‐
of‐way costs, design, construction, 
and maintenance costs

Short‐term: 1 to 5 
years 

*     Increased capacity, efficiency
*     Improved mobility on facility
*     Improved travel times and reduced delay for 
through traffic
*     Fewer incidents due to fewer conflict points



Strategies Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe

Roundabout Intersections

An intersection modification that does not use traffic 
signal or stop sign controls. Provides continuous 
movement via entrance and exit lanes to/from a 
typically circular distribution roadway

New Grade‐Separated Intersections

An overpass or underpass for one roadway to avoid 
intersecting with a cross street

*     Greater capacity than traditional 3‐ or 4‐way 
intersections in many situations
*     Fewer crashes over time
*     Lower air pollutant emissions due to fewer 
stopped vehicles

Moderate: Cost affected by the 
amount of right‐of‐way needed.

Medium‐term: 5‐10 
years 

*     Increase capacity, efficiency on arterials
*     Improve mobility on facility
*     Improve travel times and decrease delay for 
through traffic
*     Fewer incidents

High: Cost depends on the amount 
of right‐of‐way needed and the 
scale of construction impediments.

Medium‐ to long‐
term: 5‐15 years 

source:  Mid-America Regional Council Congestion Management Toolbox



Strategies Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe

On‐Street Parking and Standing Restrictions

Enforcement of existing regulations can substantially 
improve traffic flow in urban areas. Peak‐period parking 
prohibitions can free up extra general purpose travel lanes 
or special use or HOV “diamond” lanes.

Employer/Landlord Parking Agreements

Employers can negotiate leases so that they pay only for the 
number of spaces used by employees. In turn, employers 
can pass along parking savings by purchasing transit passes 
or reimbursing non‐driving employees with the cash 
equivalent of a parking space

Preferential or Free Parking for HOVs and Parking 
Management

Strategies include reducing the availability of free parking 
spaces, particularly in congested areas, or providing 
preferential or free parking for HOVs. This provides an 
incentive for workers to carpool.

Park and Ride Lots

Park‐and‐Ride lots provide parking in areas that are 
convenient to other modes of transportation, and are 
commonly located adjacent to train stations, bus lines, or 
HOV lane facilities

*    Increase peak period capacity
*    Reduce travel time and congestion 
on arterials
*    Increase HOV and bus mode shares

Low. Design, construction, 
and maintenance costs for 
signage and striping; Rigid 
enforcement of parking 
restrictions.

Short‐term: 1 to 5 
years (includes 
planning, 
engineering, and 
implementation)

*    Reduce work VMT
*    Increase non‐auto mode shares

Low. Economic incentives 
used to encourage employer 
and landlord buy‐in

Short‐term: 1 to 5 
years

*    Reduce work VMT
*    Increase vehicle occupancy

Low. Costs, primarily borne 
by the private sector, 
include signing, striping, and 
administrative costs

Short‐term: 1 to 5 
years (depends on 
political factors)

Table 4.7 Potential Parking Management Strategies for the GUAMPO CMP Toolbox

*    Increase transit use and ridesharing
*    Reduce VMT

Low‐Moderate. Land 
acquisition, construction and 
maintenance are necessary 
for park‐and‐ride lots.

Short‐term: 1 to 5 
years



Strategies Congestion and Mobility Benefits Costs and Impacts
Implementation 

Timeframe
Advanced Parking Systems

Helps drivers find or reserve parking using real‐time 
information about the status of parking availability

Parking Facility Management Information Signs

Signage to notify travelers of the remaining number of 
unoccupied parking spaces at a public (e.g., park‐and‐ride) 
or private parking lot, guiding them to available parking.

Short‐term: 1 to 5 
years

*    Decreased total travel delay and 
miles wasted driving around to find a 
parking spot
*    Improves convenience of transit if 
used at park‐and‐ride lots.

Low 
Short‐term: 1 to 3 
years

source:  Mid-America Regional Council Congestion Management Toolbox

*    Reduce congestion on local streets
*    Some peak‐period travel and shift to 
non‐auto modes

Low‐Moderate. Costs vary 
based on system complexity
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REGIONAL FREIGHT SPECIFIC PLANNING 

GUAMPO joined the effort of Advanced Freight Model development process. In 
recognition of the importance of freight in the Triad, PART, the NCDOT, and the 
Triad MPOs embarked on a three-phased approach to develop an enhanced freight 
component for the Piedmont Triad Regional Travel Demand Model (RTDM). The 
goals are to provide a safe freight transportation system, support the region's 
economic well-being, and achieve efficiency in operations and investment in the 
freight transportation system. Creating better data and models will enable state, 
regional, and local planners to better predict freight movement trends, and make 
better informed project investment decisions. The end result of this study will be 
information that can be used to inform land use planning, transportation planning 
and project prioritization. 

A number of transportation and private projects are expected to have a significant 
effect on the freight traffic throughout the GUAMPO and the Triad region. Planned 
improvements to the rail infrastructure will provide additional capacity for more 
rail-freight trips in to the Triad region. To prepare for and efficiently manage the 
future freight traffic it is recommended that the region develop and adopt an 
Intermodal Management System (IMS) to meet the growing needs of freight 
transportation planning in the region. The benefits of an IMS include increased 
emphasis on freight planning, identification of modal conflicts; identification of 
transportation improvement specifically intended to improve freight traffic in the 
region, and involvement of the local and state freight industries in the regional 
planning process. 

4.3 EFFECTS OF RECOMMENDED MANAGEMENT STRATEGIES 

The intent of all of these management systems is to provide the opportunity to more 
effectively utilize the regional surface transportation system for all users without the 
expense of adding system capacity through new road construction or widening of 
existing roads. While some strategies are aimed at managing the supply side of the 
transportation system, such as upgraded signal systems, advance traveler 
information system, and variable message signs, other strategies are aimed at 
managing the demand on the system. Transportation demand management strategies 
can reduce the demand placed on the transportation system if effectively 
implemented. The combined effect of these strategies is increased vehicle 
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occupancy, reduced traffic demand in the typical peak hours, and reduced travel 
delay. 

4.4 STRATEGY IMPLEMENTATION 

The nature of the congestion will dictate which management strategy to implement. 
The intended impact of the strategies varies from localized areas to regional. 
Strategies such as ATIS are intended to have a regional effect. Others such as 
coordinated signal systems may only be useful for corridors. While others, like spot 
safety project programs or employer specific TDM programs, are only aimed at 
reducing congestion in small areas or intersections. Non-recurring congestion, such 
as delays due to traffic crashes or special events can be addressed by emergency 
roadside assistance and a system of variable message signs. There is no silver bullet 
that will solve all congestion problems, but all management strategies will be 
considered before identifying a new road construction project or a road-widening 
project to address congestion. 

Projects analyzed under Section 3 will be evaluated by a stakeholder group 
consisting of staff from various backgrounds. The stakeholder group will be asked 
to consider the following factors when considering strategies for implementation: 

• Validation of recurring congestion issue 
• Existence and status of projects already included in the MTP and MTIP 
• Feasibility of implementing strategies in terms of cost, timeframe, and likely 

impact on the congestion 
• Identification of multi- strategy approach to address the congestion 

4.5 MONITORING STRATEGIES 

Monitoring the strategies implemented for each project will be important to 
assessing the progress towards meeting performance goals identified in Section 3. 
A coordinated program for data collection and system performance monitoring will 
be essential. Measures and data were carefully identified to include various data 
sources which can be collected annually. The data must be able to be collected 
consistently over a period of years such that a fair comparison of congestion can 
assess.  
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5. FINDINGS AND RECOMMENDATIONS  

The MPO worked with various stakeholders and used various resources to compile 
data for roadways, public transportation, and bicycle and pedestrian modes in the 
Greensboro Urban Area. The findings below focus on the roadway mode, but 
highlight possible areas of improvement for the other modes.  

The entire Greensboro Urban Area Vehicle Probe Project (VPP) network was 
evaluated for years 2014 through 2018. VPP provides data on travel speeds and 
delays calculated from on-board readings from participating private fleet vehicles 
and mobile phone applications. Three measures were used to identify possible 
congestion on the roadway network. The measures were Highest Bottleneck 
Locations, Percent below Free Flow Speed, and Vehicle Hours of Delay. A 
summary of the three measures are shown below. 

Identifying the Highest Bottleneck Locations was a key measure in assessing 
congested intersections and possible corridors. An Adjusted Impact Factor was used 
to rank the locations and is calculated based on queue length, queue duration, and 
number of occurrences. The table includes the 20 Highest Bottleneck Locations in 
the MPO area. 

Many of the locations intersect with major interstate or freeway routes including 
NC 68 and US 220. The other locations are along major roadways that provide 
access to shopping, medical, and residential uses including Wendover Avenue, 
Ellisboro Rd, Elm St, Spring Garden St, and S Josephine Boyd St 

Table 5.1 lists the top bottleneck locations through 2015 to 2018. (Please refer to 
Figure 3.2 in Chapter 3 for the particular location.) Most of the bottlenecks are along 
I-40 and US 220, and a few on Wendover Ave.  

  



Map ID Head Location
2018
Rank

2017 
Rank

2016 
Rank

2015 
Rank

Counts

1 US 29 S @ I-40/I-85-Br/US 421 4 6 1 3 4
2 Wendover Ave S @ I-40/Fordham Blvd 6 9 2 1 4
3 I-85 N @ I-85-Bl/US 29/US 70/Exit 118 8 12 22 5 4
4 I-40 W @ I-40-Br/Exit 206 12 8 10 30 4
5 I-40 E @ I-85-Br/US 29/US 70/Exit 219 19 22 14 14 4
6 I-40 E @ Elm-Eugene St/Exit 125 25 24 19 9 4
7 I-40 W @ Rock Cr Dairy Rd/Exit 135 1 / 7 18 3
8 I-40 W @ Sandy Ridge Rd/Exit 208 2 3 4 / 3
9 I-40 W @ Mt Hope Church Rd/Exit 132 3 5 / 6 3

10 Cotswold Ave E @ US 220/Battleground Ave 13 2 3 / 3
11 I-40 E @ I-40-Br/Exit 206 15 13 28 / 3
12 I-40 W @ NC-68/Regional Rd/Exit 210 23 18 25 / 3
13 I-40 W @ Gallimore Dairy Rd 24 11 29 / 3
14 Benjamin Pky S @ W Wendover Ave/Green Valley Rd 27 30 / / 3
15 Wendover Ave N @ N Elm St / 20 20 28 3
16 I-40 E @ Gallimore Dairy Rd 17 / 15 / 2
17 I-40 W @ Wendover Ave/Exit 214 22 / / 2 2
18 US 220 S @ Benjamin Pky/W Cone Blvd / 25 / 22 2
19 Cotswold Ave W @ US-220/Battleground Ave 5 / / / 1
20 US 220 N @ NC 150/Oak Ridge Rd 9 / / / 1

Table 5.1 Highest Bottleneck Locations
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Table 5.2 represents the total congested centerline miles based on the VHD and 
%BFFS measures. The MPO has experienced increasing congestion miles through 
2014 to 2018, with some improvement in 2018. Notice that, collectors contributed 
the most congested centerline miles, followed by local roads.  

Table 5-2 Total Congested Centerline miles (%BFFS and VHD) 
Categories 2014 2015 2016 2017 2018 

Interstate (Freeway/Expressway) 
Principal Arterials 5.27 7.12 4.24 7.28 8.97 

Minor Arterials 6.74 7.59 13.21 11.96 10.15 
Collectors 18.91 33.06 24.40 68.70 45.26 
Local Roads 2.01 7.77 14.25 24.13 20.01 

Total 32.92 55.55 56.11 112.07 84.41 
 

Percent Below Free Flow Speed measure was used to identify roadways where 
drivers may be experiencing congested conditions. Table 5.3 lists top locations with 
High % Below Free Flow Speed Roadways (2014~2018). The measures reflects 
segments of roadway where drivers are traveling at speeds below the posted speed 
or free flow speeds. This measure allows the MPO to quickly assess the efficiency 
of the overall network and the categories of facilities or roadways that need further 
evaluation. 

Vehicle Hours of Delay identifies segments of roadway that may take longer to 
transverse due congested conditions. Top locations with High VHD Roadways 
between 2014 and 2018 reflected in the Table 5.4. For details, please refer to 
Chapter 3.  

  



Road From To Counts 2018 2017 2016 2015 2014

Ellisboro Rd NC 65 NC 68 4 x x x x
W Wendover Ave Spring Garden Rd I-40 3 x x x
I-85-BR/US 29 NB I-85 I-73 3 x x x
I-73/US 220 3 x x x
New Garden Rd Joseph Bryan Blvd Old Battleground Rd 2 x x
Holden Rd US 220 Brobin Hood Dr 2 x x
US 220 W Cone Blvd 2 x x
S Josephine Boyd St College Park Dr Gate City Blvd 2 x x
Benjamin Pky Joseph M Bryan Blvd Green Vally Rd 2 x x
Rock Creek Dairy Rd US 70 I-40 2 x x
Mcgee St Spring St Eugene St 2 x x
Benjamin Pky US 220 N Holden Rd 2 x x
I-40 / I-85 I-840 2 x x
Pisgah Church Rd Elm St Church St 2 x x
Grecade St Wendover Ave Battleground Ave 2 x x
Dudley St Market St W Washington St 2 x x
NC 68 NC 150 I-73W 2 x x
US 29 I-40 2 x x

Table 5.3 Top locations with High % Below Free Flow Speed Roadways (2014~2018)
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Table 5.2 represents the total congested centerline miles based on the VHD and 
%BFFS measures. The MPO has experienced increasing congestion miles through 
2014 to 2018, with some improvement in 2018. Notice that, collectors contributed 
the most congested centerline miles, followed by local roads.  

Table 5.2 Total Congested Centerline miles (%BFFS and VHD) 

Categories 2014 2015 2016 2017 2018 
Interstate (Freeway/Expressway) 
Principal Arterials 

5.27 7.12 4.24 7.28 8.97 

Minor Arterials 6.74 7.59 13.21 11.96 10.15 
Collectors 18.91 33.06 24.40 68.70 45.26 
Local Roads 2.01 7.77 14.25 24.13 20.01 

Total 32.92 55.55 56.11 112.07 84.41 
 

Percent Below Free Flow Speed measure was used to identify roadways where 
drivers may be experiencing congested conditions. Table 5.3 lists top locations with 
High % Below Free Flow Speed Roadways (2014~2018). The measures reflects 
segments of roadway where drivers are traveling at speeds below the posted speed 
or free flow speeds. This measure allows the MPO to quickly assess the efficiency 
of the overall network and the categories of facilities or roadways that need further 
evaluation. 

Vehicle Hours of Delay identifies segments of roadway that may take longer to 
transverse due congested conditions. Top locations with High VHD Roadways 
between 2014 and 2018 reflected in the Table 5.4. For details, please refer to 
Chapter 3.  

  



Year Road From To VHD
NC 68 NC 150 I-73 0.71
W Wendover Ave Spring Garden St I-40 0.52
Scalesville Rd Lake Brandt Rd Nutt Rd 0.46
N Elm St Wendover Ave Cone Blvd 0.37
New Garden Rd Joseph Bryan Blvd US 220 0.27
W Mcgee St Edgar St S Spring St 0.27
NC 68 NC 150 I-73 0.84
NC 22 Ritters Lake Rd Appomattox Rd 0.82
W Wendover Ave Spring Garden St I-40 0.76
N Elm St Wendover Ave Cone Blvd 0.51
Old Battleground Rd Lake Brandt Rd US 220 0.46
S S Josephine Boyd St Market St Gate City Blvd 0.43
N Church St Wendover Ave Cone Blvd 0.38
Spring Garden St S Holden Rd S Josephine Boyd St 0.38
New Garden Rd Joseph Bryan Blvd US 220 0.33
S Elm St Smith St Gate City Blvd 0.32
NC 68 NC 150 I-73 1.58
Wendover Ave Spring Garden St I-40 0.88
Cotswold Ave Market St Gate City Blvd 0.77
S Josephine Boyd St Market St Gate City Blvd 0.49
US 220 New Garden Rd Old Battleground Rd 0.48
Church St Wendover Ave Cone Blvd 0.46
US 29 Hackett St I-40 0.43
Rock Creek Dairy Rd Mt Hope Church Rd I-40 0.42
Spring Garden St S Holden Rd S Josephine Boyd St 0.42
Elm St Wendover Ave Cone Blvd 0.37
Spring Garden St S Holden Rd S Josephine Boyd St 1.06
Elm St Wendover Ave Cone Blvd 0.80
Church St Wendover Ave Cone Blvd 0.76
S Josephine Boyd St Market St Gate City Blvd 0.73
Randleman Rd Vandalia Rd NC 62 0.71
Wendover Ave Spring Garden St I-40 0.68
Elm St Market St Gate City Blvd 0.62
NC 68 NC 150 I-73 0.61
Cotswold Ave Drawbridge Pkwy Old Batteground Rd 0.58
W Meadowview Rd Mt Hope Church Rd I-40 0.55
Wendover Ave Spring Garden St I-40 0.79
S Elm St Market St Gate City Blvd 0.77
Spring Garden St S Holden Rd S Josephine Boyd St 0.76
US 220 New Garden Rd Old Battleground Rd 0.66
S Josephine Boyd St Market St Gate City Blvd 0.60
Church St Wendover Ave Cone Blvd 0.60
W Meadowview Rd US 29A/Highpoint Rd Coliseum Blvd 0.58
N Elm St Wendover Ave Cone Blvd 0.58
Randleman Rd Vandalia Rd NC 62 0.53
Rock Creek Dairy Rd Mt Hope Church Rd I-40 0.44

2018

2014

Table 5.4 Top locations with High VHD Roadways (2014~2018)

2015

2016

2017
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RECOMMENDATIONS 

The GUAMPO has been very proactive in implementing policies and programs to 
efficiently manage the transportation system in the region, however there are areas 
where improvements can be made. 

• The City and MPO should continue to study, prepare for, and pursue smart 
city initiatives to improve traffic management, incident management, and 
data collection. 

• The MPO should continue implementing Vision Zero Greensboro program 
to better address safety problems and integrate safety more centrally into its 
mobility and planning philosophy. 

• Further development and collection of data for evaluating the performance 
of the transportation system. 

• The MPO should expand the focus of the CMP in the future to be more of a 
Performance Management Plan tracking the MPOs performance 
management goals and targets. 

• Identify other transportation related data sources and smart technologies that 
can be used to gather and analyze data. 

• Continue the system monitoring efforts and expand the collection of peak 
hour vehicle travel speeds. Peak hour travel speeds are the true indicator of 
system efficiency. The MPO should aim for the goal of collecting vehicle 
travel speeds on all facilities in the Thoroughfare Plan by the next update of 
the CMP. 

• Continue to expand, through PART, a transportation demand management 
strategy (TDM) focusing on the larger employers in the region. Successful 
transportation demand management programs will reduce local parking 
demand and traffic congestion. TDM programs could focus on ridesharing 
and the use of transit. 

• Accelerate funding to implement improvements to the local and regional 
transit system including the timely replacement of buses at the end of their 
useful life, ongoing route refinements to better meet customer demands, and 
implementation of long-range transit plans. 

• Continue to collect roadway geometric data for new roads and expand traffic 
volume data collection to cover more of the CMP network. The coverage of 
data collection should be expanded in concert with the expansion of regional 
transportation planning priorities. 



Greensboro Urban Area MPO  
Congestion Management Process    97 

• Coordinate CMP development with the congestion and safety related 
intersection improvement programs of the City of Greensboro and NCDOT. 

In addition to implementing new efforts, it also recommended that current efforts 
continue: 

• Encourage NCDOT to continue the State Farm Safety Patrol motorist 
assistance program on the existing interstates in the region and expand the 
system onto the new interstates as they open to traffic. 

• Continue the joint efforts with NCDOT to monitor the regional transportation 
system. 

• Continue expanding and enhancing the management systems that are already 
in place.  
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ADOPTED RESOLUTION 



February 26, 2020   Congestion Management Process   Page 1 of 2 

RESOLUTION ADOPTING THE UPDATED GREENSBORO URBAN AREA 
 CONGESTION MANAGEMENT PROCESS 

A motion was made by TAC Member ___________ ___________ and seconded by TAC Member         
____________________ for the adoption of the following resolution and upon being put to a vote was 
duly adopted. 

WHEREAS, the Transportation Advisory Committee has found the Metropolitan Planning Organization is 
conducting planning in a continuous, cooperative, and comprehensive (C3) manner in accordance with 23 
U.S.C. and 49 U.S.C. 1607; AND 
WHEREAS, the Fixing America’s Surface Transportation Act requires all Metropolitan Planning 
Organizations (MPO’s) that are Transportation Management Areas (MPO’s with urbanized area population 
over 200,000) to develop a Congestion Management Process (CMP); AND 

WHEREAS, the CMP must identify a process to evaluate and address congestion for the area’s multimodal 
transportation system; AND 

WHEREAS, the CMP should contain multimodal system performance measures and strategies that reflect 
in the Metropolitan Transportation Plan and Metropolitan Transportation Improvement Plan; AND 

WHEREAS, the CMP should identify a monitoring plan to evaluate the performance of the multimodal 
transportation system; AND 

WHEREAS, on April 2, 2017 the Federal Highway Administration and the Federal Transit Administration 
jointly certified that the MPO substantially meets the federal metropolitan transportation planning 
requirements, for a period of four years; AND 

WHEREAS, the MPO, FHWA and NCDOT have reviewed the draft CMP and found that it is complete 
and ready for adoption per requirements of 23 U.S.C § 450.322: 

NOW THEREFORE be it resolved, by the Greensboro Urban Area Transportation Advisory 
Committee, that the updated Congestion Management Process be adopted for the Greensboro Urban Area 
Planning Organization, on this day February 26, 2020. 

Mike Fox
Tammi Thurm
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