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STATUS OF THE SYSTEM REPORT 
BICYCLE/PEDESTRIAN,	FREIGHT,	&	TRANSIT 	PERFORMANCE 	IN	THE 	CAPITAL	AREA 	REGION	

[The Report as presented will address area highway bottlenecks; as well as presenting freight, transit, and bicycle and pedestrian 
performance measures within the Capital Area Metropolitan Planning boundary. ]  
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STATUS OF THE SYSTEM EXECUTIVE SUMMARY 
 
This is the second annual Status of the System (SOS) Report for the 
North Carolina Capital Area Metropolitan Planning Organization 
(CAMPO). This report addresses a particular form of highway 
congestion along with additional modal components within the area’s 
transportation system.  In general, the following major elements can 
be identified from this report: 
 
 Explanation of this year’s Status of the System Report and its 

purpose as a part of the Congestion Management Process; 

 A quarter by quarter examination of the top fifteen Capital 
Area MPO bottlenecks during the calendar year of 2013, 
and an analysis of possible causes for the bottlenecks; 

 Freight Movement in the Capital Area MPO 

 Highlighting Transit and Transit performance data in the 
Capital Area MPO 

 Bicycle and Pedestrian activity in the Capital Area MPO. 

 The Public Health Costs of Congestion – Raleigh Area 

The Capital Area MPO’s Congestion Management Process (CMP) in 
2013 expanded its scope with the development of the Incident 
Management Program.  The proposed program addresses strategies 
aimed at improving responder safety and safe, quick clearance of 
incidents.   
 
The National Unified Goal for Traffic Incident Management includes 
strategies for improving: 
 
• Responder safety; 
• Safe, quick clearance; and 
• Prompt, reliable, interoperable communications 
 
The TAC allotted funds from the remaining member share dues 
balance for the program.  The funds have been used for the Incident 
Management Summit (August 15, 2013); as well as for the Media 
Buys using Radio/TV, Online, Billboards to educate the public on 
“Move Over” and “Fender Bender” laws.  Following the Incident 
Management Summit, a select group consisting of law enforcement, 
fire, and emergency response personnel formed the “Incident 
Management Subcommittee’ that has been working over the past few 
months to draft a Traffic Incident Management Memorandum of 
Understanding (MOU).  Appendix A of this report contains the final 
draft of the MOU that will be presented to the CAMPO Technical 
Coordinating Committee and Executive Board in November.

____________________________________________________________________________________________________________
Conclusions presented in this Report show that…………...   
 
The severity of bottlenecks in the CAMPO vary from quarter to 
quarter; however, there is one bottleneck that consistently measured 
to be in the top five of the most severe locations in each quarter.  
Furthermore, five bottlenecks were consistently measured to be the 
top 15 most severe bottlenecks for three quarters.  Both NCDOT and 
CAMPO need to jointly address strategies to fund bottlenecks as 
specific projects where necessary. 
 
Freight traffic in the CAMPO region travels at average speeds 
comparable to the state average of 57.2.  The freight performance 

measures accurately show locations where slowdowns and bottlenecks 
occur for all traffic types of vehicular traffic.  Chronic problems 
continue to occur along segments of I-440, I-40 at the Harrison 
Avenue interchange, and I-40 at the US 70 Bypass interchange.  
While freight traffic movement through the CAMPO area is less 
problematic than in larger metropolitan areas, any neglect to 
improvements for the network eventually will result in more intense 
congestion and produce negative economic impacts.  The North 
Carolina Trucking Association (NCTA), in cooperation with NCDOT 
and the North Carolina Association of MPOs and RPOs need to 
establish a minimum average speed for highways that can be used as 
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a factor in determining highway improvements and prioritization for 
funding. 
 
Transit usage in the CAMPO area is very good, particularly within the 
vicinity of North Carolina State University.  This major employment 
center within the region has conducted an aggressive campaign to its 
students and staff to utilize transit service, and has invested a 
significant amount of funds into a transit fleet and maintenance 
facility.  An area of improvement for some service providers includes 
on-time performance. 
 
Bicycle and pedestrian travel activity in CAMPO is now being 
measured.  CAMPO staff conducted a series of bicycle and 
pedestrian counts throughout the area last year.  The highest activity 
occurred during the more favorable weather months; however, the 
counts also showed that the central business districts received high 
volumes of bicycle and pedestrian traffic regardless of the season. 
 
The Fortify (I-40/I-440 Rebuild Traffic Mitigation) Project will 
address commuter travel and traffic congestion that will be expected 
during the reconstruction of both freeways through the southern 
portion of Raleigh beginning in January 2014 to September 2016.  

To address expected congestion problems, Project leaders discussed 
using possible congestion mitigation alternatives through possible rail 
options, bus transit and vanpool options, bicycle/pedestrian options, 
and transportation demand management strategies.  The Project 
leaders determined that the best choices for moving people included 
using transit options through route extension, route expansion, and bus 
on shoulder service (BOSS) along I-40.  Information on the Fortify 
Project can be found on the ncdot.gov website; and outreach has 
been conducted by NCDOT to local businesses directly affected by 
the Fortify Project. 
 
The Harvard Center for Risk Analysis noted in the article featured in 
the May 25, 2011 edition of USA Today titled “The Public Health 
Costs of Traffic Congestion: A Health Risk Assessment” that the 
Raleigh area’s VMT will increase by 54% between 2000 and 2030; 
and that public health impacts of traffic congestion exist and should 
also be considered when evaluating long term policy alternatives for 
addressing congestion through transportation management and 
operational procedures. 
 
 
 

 

 

INTRODUCTION         
The NC Capital Area MPO is required by federal law to develop 
and implement a Congestion Management Process (CMP) as part of 
routine transportation planning efforts.  The MPO finalized its CMP 
toolkit and adopted its CMP on June 16, 2010.  This Status of the 
System (SOS) Report, a product of the CMP provides an overview of 
the system for which the MPO provides long-range planning, and will: 
 
 Outline highly congested area bottlenecks, 

 Identify solutions that can be implemented to address the 
congested areas,  

 Identify Metropolitan Transportation Plan (MTP) projects that 
will be implemented in those bottleneck locations. 

 
WHAT IS A CMP? 
A Congestion Management Process (CMP) is a management system 
and process used by an MPO to improve traffic operations and 
safety by using strategies that: (1) reduce travel demand or (2) allow 
the implementation of operational improvements.   
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A CMP usually identifies low-cost improvements with short timeframes 
(5-10 years), where traditional projects (lane additions, etc.) can cost 
significantly more and have longer implementation timeframes. 
A major emphasis of this SOS report is to identify the top ranked 
bottlenecks by quarter during the calendar year of 2013 and early 
2014.  Some of these top-ranked bottlenecks can be addressed 
through low-cost signal improvements, however many bottlenecks will 
be addressed through capacity expansion of roads and highways. 
 
The Report addresses the subject of bottlenecks, their ranking, and 
possible operational improvements.  The bottleneck ranking is based 
on an “Impact Factor”.  The “Impact Factor” is derived from the 
multiplication of three variables which are average duration, 
average maximum length, and occurrences.  The “Impact Factors” are 
addressed in the proceeding spreadsheets that shows aggregated 
information on each time during the date range when the listed 
locations were bottlenecked (speeds less than 60% of the reference 
for 5 minutes up until speeds rise above 60% and hold for 10 
minutes).  The three bullets show the variables and their definitions: 

 
 Occurrences - is the number of times the location 

experienced that condition during the date range. 
 Average max length   is calculated by summing the 

maximum length that the queue reached each time the 
location was bottlenecked and dividing by the number of 
occurrences. 

 Average duration - is the sum of the durations of each 
bottleneck instance divided by the number of occurrences. 

 
The bottleneck locations are then matched with CAMPO’s 
Metropolitan Transportation Plan (MTP) Project numbers; and then 
matched with projects that were submitted to the SPOT 3.0 process as 
candidates for possible funding and inclusion within the State 
Transportation Improvement Program.  Projects that could not be 
successfully incorporated for funding through the SPOT 3.0 process 
may be funded through a proposed SPOT Mobility Program.

 
Bottleneck on I-40/I-440 at Lake Wheeler Road exit 
 

Traffic Bottlenecks 

Localized sections of highway where traffic experiences 
reduced speeds and delays due to recurring operational 
conditions or nonrecurring traffic-influencing events. 
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BOTTLENECKS IN THE CAPITAL AREA MPO 

IDENTIFYING BOTTLENECKS & HOW THEY ARE TRACKED 

 
Publications that are sponsored by the Federal Highway 
Administration (FHWA) define “highway bottlenecks” as “specific 
points on the highway system where traffic flow is restricted due to 
geometry, lane drops, weaving, or interchange-related merging 
maneuvers”. A major element of the SOS report is identification of 
the top ranked (most severely congested) highway segments.  This 
ranking is based on a technical, measurable evaluation of key 
mobility factors.  This ranking system is used as the foundation for the 
MPO’s Congestion Management Process (CMP).   

How are bottleneck conditions tracked?  

According to the Vehicle Project Probe Suite process as used by 
the University of Maryland in cooperation with various states 
Department of Transportation, bottleneck conditions are 
determined by comparing the current reported speed to the 
reference speed for each segment of road. Reference speed 
values are provided to us for each segment and represent the 
85th percentile observed speed for all time periods with a 
maximum value of 65 mph. If the reported speed falls below 
60% of the reference, the road segment is flagged as a potential 
bottleneck. If the reported speed stays below 60% for five 
minutes, the segment is confirmed as a bottleneck location. 
Adjacent road segments meeting this condition are joined 
together to form the bottleneck queue. When reported speeds on 
every segment associated with a bottleneck queue have returned 
to values greater than 60% of their reference values and 

remained that way for 10 minutes, the bottleneck is considered 
cleared. The total duration of a bottleneck is the difference 
between the time when the congestion condition was first noticed 
(prior to the 5 minute lead in) and the time when the congestion 
condition recovered (prior to the 10 minute lead out). Bottlenecks 
whose total queue length, determined by adding the length of 
each road segment associated with the bottleneck which is less 
than 0.3 miles are ignored.  This is illustrated in the graph below 
“The Life of a Bottleneck by Speed and Time” 

              The Life of a Bottleneck by Speed and Time 
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BOTTLENECKS & THEIR IMPACTS UPON THE 

REGION'S ECONOMY 

As of July 2009, the National Highway System carries 40 percent 
of all U.S. traffic and 75 percent of truck traffic.  America relies 
on trucks to deliver nearly 100 percent of our consumer goods 
and 70 percent of the nation’s freight tonnage. Highways are the 
lifeline for the 80 percent of U.S. communities that are served 
solely by truck for freight transportation.  According to the Texas 
Transportation Institute, congestion annually costs the U.S. 
economy $87.2 billion in the form of 4.2 billion lost hours and 2.8 
billion gallons of wasted fuel.  If key congestion bottlenecks were 
eliminated, the trucking industry alone could save 4.1 billion 
gallons of fuel over 10 years and 45.2 million tons of carbon 
dioxide emissions.  Fortunately, the CAMPO area does not have 
one of the nation’s 250 Freight Significant Highway Locations as 
recognized by the American Transportation Research Institute 
(ATRI); however, there are bottlenecks and areas of congestion 
that impact the region’s economy.  As of 2011, the Texas 
Transportation Institute ranked the Raleigh area in terms of 
congestion cost at number 55 nationally with a total cost of $396 
million.  The “Commuter Stress” rank for our area is 45.  
Congestion produces stressed and frustrated motorists, 
encouraging road rage and reduced health of motorists.  As a 
non-productive activity for most people, congestion reduces 
regional economic health.  The table shows the highway system 
performance data for the Raleigh-Durham area during 2011. 

 

Mobility Data for Raleigh-Durham, North Carolina 
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TOP TEN BOTTLENECKS AND THEIR SEASONAL TRENDS 
The four tables on the next two pages show the top ten CAMPO bottlenecks 
as captured through the Vehicle Project Program Suite software during each 
quarter of 2013.  The maps and spiral graphs associated with each of the 
bottlenecks are located in Appendix B.  As mentioned earlier in the Report, 
the bottlenecks were matched with existing FY 2045 Metropolitan 
Transportation Plan (MTP) projects.  Also mentioned earlier, the bottlenecks 
were ranked based on the equation: Impact Factor = Average Duration (in 
minutes) * Average Max Length * Number of Occurrences.  "Impact factor" 
is a term created by the University of Maryland Center for Advanced 
Transportation Technology (UMD CATT) Laboratory specifically for use in 
ranking bottleneck locations, and is intended to provide a simple metric on 
which multiple locations can be compared. 
 
 

 
Table One 

 
Table Two 

 
First quarter analysis showed that the majority of the bottlenecks occurred 
throughout a twelve-hour period during the day (7:00 am to 7:00 pm).  The 
number one bottleneck was the eastbound movement of traffic occurred in 
the vicinity of the US 70 (Glenwood Avenue) interchange at I-440.  This is 
due to the weave movement of traffic merging from US 70 onto I-440, 
along with a traffic signal delay for traffic exiting from I-440 turning 
westbound onto Glenwood Avenue.  Both Capital Boulevard and Glenwood 
experienced the highest number of bottleneck occurrences 
 
Second quarter analysis showed that while most bottlenecks occurred 
throughout a twelve-hour period, an intense bottleneck would occur during 
the afternoon peak at the following location (Forestville Rd N @ Burlington 
Mills Rd).  This is the only major bottleneck in the region that did not involve 
either and arterial road, or freeway, or interstate.  The queue length 
covered the segment of Forestville Road between Burlington Mills Road and 
US 401.  Homebound commuter traffic headed north from US 401to the 
subdivision experienced heavy delays along the two-lane road; particularly 
as the day-light hour became longer.  
 



 

 7 

 
Table Three 

 
Third quarter analysis revealed a higher intensity of bottlenecks occurring in 
the afternoon peak as compared to the former quarters due to more 
summertime/vacation activities along with more hours of daylight.  This does 
not mean that there were no intense bottlenecks during the morning peak.  
Both the I-40 (westbound) @ US-70 (Exit 306) interchange and the US-64 
(eastbound) @ US 1/Tryon Road interchange experienced frequent 
bottlenecks during the morning peak hours along with significant queue 
lengths.   
 
The fourth quarter analysis shows that most bottlenecks occurred within the 
existing (and proposed) 540 loop perimeter.  Only the US 1 N @ Burlington 
Mills Rd intersection is one of the top ten area bottlenecks located outside of 
the I-540 loop.  US-1 (northbound) is furthermore represented with a 
bottleneck further south between its intersection with Old Wake Forest Road 
and the I-540 flyover ramp onto US-1.  The majority of the bottlenecks 
occurred during the afternoon in most of the locations; with the exceptions 
being the US-70 (eastbound)@I-440/US-1 interchange, the US-
1(northbound)@I-540/Old Wake Forest Road interchange, and the 
Leesville Road (eastbound)@I-540 interchange where bottleneck conditions 
may occur throughout (and even beyond) a 12-hour period.  
 

 
Table Four 

 
The bottleneck that consistently ranked in the top five for the region was the 
eastbound segment of US 70 (Glenwood Avenue) at the I-440 interchange 
area (as marked in yellow).  Other notable bottleneck locations that had 
high impact factors included I-40 (eastbound)@US-70 (Exit 306), I-40 
(eastbound)@Harrison Avenue (Exit 287), and US-
1(northbound)@Burlington Mills Road. 
 
Please note that most of the top five identified bottleneck segments  are 
along highways that contain funded or partially funded projects in SPOT 
3.0. 
When looking at the overall Capital Area MPO Highway Network map 
along with Map One, Map One shows the locations of the area’s top 
bottlenecks in relation to highways listed in the 2040 MTP, as well as 
currently funded, partially funded, or unfunded projects in SPOT 3.0.  Most 
of the bottlenecks occur within the most urban portion of the Highway 
Network map.  Table Five is the list of locations that corresponds to Map 
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One as presented.  The overall analysis for 2013 reveals that bottleneck 

 
conditions at most of the noted locations occur throughout a regular 12 to 14 
hour workday.  Certain locations, however, experience more intense 
bottleneck occurrence during the morning and afternoon peak hour time 
periods.  Capital Area MPO staff will monitor these locations throughout 
2014 to validate the bottleneck trends and occurrences; while at the same 
time encouraging NCDOT staff to develop a process that addresses funding 
for bottleneck projects. 

 
Map One 
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Bottlenecks matched with 2040 MTP Projects 
Location  CAMPO  Project 

Number 

US‐70 E @ US‐70 (Clayton)  A301 
Forestville Rd N @ Burlington Mills Rd  A133 
I‐40 E @ Aviation Pkwy/Exit 285  F40 
I‐40 E @ Harrison Ave/Exit 287   F40 
I‐40 E @ US‐70/Exit 306  F44a, F41, A300 
US‐70 W @ Lynn Rd  A101 
US‐70 W @ Lynn Rd  A101 
US‐70 E @ I‐440/US‐1 
US‐70 W @ NC‐50/Creedmoor Rd 
I‐440 W @ Wade Ave/Exit 4  A562 
I‐440 W @ Western Blvd/Exit 2  F10 
I‐540 W @ Leesville Rd/Exit 7  F42b 
Leesville Rd E @ I‐540  F42b 
US‐1 N @ Burlington Mills Rd   F11‐1b, A133 

US‐1 N @ I‐540/Old Wake Forest Rd  F42b 
US‐1 S @ Perry Creek Rd/Durant Rd  F11‐1a 
US‐64 E @ US‐1/Tryon Rd  F110, F15a 
US‐64 E @ US‐1/Tryon Rd  F110, F15a 
US‐70 E @ W Millbrook Rd/Duraleigh Rd  A101 

US‐70 W @ T W Alexander Drive  A155b, A412, A645 
Table Five 

Possible Causes 
The possible causes for the bottlenecks can vary based on traffic, roadway 
capacity and design, and timing.  Illustration One below includes diagrams 
and definitions of the four major causes of traffic bottlenecks. 
 

 
Illustration One 

 
When analyzing the four previous tables; and taking into account the 
definitions in Illustration One, you must look at length of queue and 
occurrences to try to understand what is happening at the bottlenecks.  The 
bottlenecks with four or more occurrences are usually incidents. The 
bottlenecks with 20 or more occurrences are usually peak hour bottlenecks.  
Those bottlenecks with 300 occurrences or more are usually due to a 
combination of causes such as a distraction, an incident, or merging traffic.  
This could explain why the Western Boulevard segment at I-440 ranks as a 
consistently high regional bottleneck. 
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Among the bottlenecks ranked consistently in the top five, Western 
Boulevard and Capital Boulevard are unique in that both highways are 
classified as principal arterials; whereas most the other noted projects are 
classified as freeways.  The Western Boulevard bottleneck location is also 
unique in its design characteristics when compared with regional freeway 
bottlenecks based on the fact that the vertical and horizontal curves change 
significantly in less than one mile, and there are signals at both ends and 
ramps.  The Capital Boulevard (US-1North) bottleneck is caused by delay 
occurring on the region’s most important north-south transportation facility 
between I-85 and I-95.  The Burlington Mills Road intersection at US 1 is a 
“tee” intersection with significant residential and commercial development 
occurring along Burlington Mills Road.   
 
The bottlenecks occurring along the freeway locations (I-40/US 70, I-
40/Harrison Avenue) are due to weave movements being done by a heavy 
flow of traffic through those interchanges (particularly at the I-40/Harrison 
Avenue interchange); as well as a reduction in the number of travel lane (at 
the I-40/US 70 interchange). 
 
Possible Solutions 
Many of the top 15 bottlenecks are included within projects evaluated for 
NCDOT’s Strategic Prioritization Process.  However, those projects not 
addressed within the currently proposed highway projects must be targeted 
for operational improvements.  These operational improvements can be 
address through the proposed NCDOT SPOT Mobility Program.  The SPOT 
Mobility Program would use funds set aside for operation improvements to 
roadways, intersections, and interchanges that are not in current TIPs.  Also, 
CAMPO could possibly use CMAQ (Congestion Mitigation Air Quality) funds 
in future years for specific bottleneck projects.  Finally, the Texas 
Transportation Institute’s 2012 Urban Mobility Report recommends 
operational treatments within the Capital Area MPOs highway network 
through (1) freeway incident management, (2) arterial street signal 
coordination, and (3) arterial street access management. 
 
 
 
 
 
FREIGHT MOVEMENT IN THE CAPITAL AREA MPO 
CAMPO is an agency that is active in its desire to understand freight 
movement along its transportation network; beginning with the first US 1 
(North) Corridor Study in 2007 to the adopted 2045 Metropolitan 

Transportation Plan (MTP).  Integrating freight and freight generating land 
uses into the transportation planning process is essential in order for the 
CAMPO area to attract jobs, tax dollars, and provide goods to a region 
growing in population and businesses.   
 
The current state of freight mobility in the CAMPO area will be addressed 
using five maps that represent data gathered from the American 
Transportation Research Institute’s (ATRI), National Corridors Analysis and 
Speed Tool (N-CAST).  Currently, data contained within N-CAST covers and 
significant portion of the National Highway System (NHS) and nearly all 
interstate mileage in the continental United States.  N-CAST is the product of 
a collaborative effort between ATRI and the Federal Highway 
Administration (FHWA) to design and implement the “Freight Performance 
Measures” Initiative that continuously generates and monitors a variety of 
performance measures related to the nation’s freight transportation system.  
The performance measure that will be addressed within this report is 
average spot speed through the CAMPO area.  With the issue of 
bottlenecks addressed earlier in the report, the presumptive hypothesis to 
be addressed is whether or not the area’s bottlenecks have a direct impact 
upon the average spot speed of freight moving through the area. 
 
The NC Statewide Logistics Plan addresses an implementation strategy of 
developing a “Comprehensive Freight Logistics Plan” that would include a 
short term initiative “Interstate highway and other limited access corridor 
enhancement and expansion”; and a mid-term initiative of “Eliminating 
freight bottlenecks”.    Using five maps based on N-CAST data, this report 
will identify locations where interstate highway enhancement and expansion 
may be identified; which in turn may mitigate potential freight bottlenecks 
and eliminate existing bottlenecks.  A total of six speed bins are identified 
in the maps; with two of the speed bins (26 – 50 mph, and 51 – 60 mph) 
occurring in locations for potential bottlenecks and/or have existing 
congestion problems. 
 
The five maps on the following pages illustrate average spot speed that has 
occurred within five time bins during the Year 2013, which are: 
 

 AM – AM Peak (6:00 AM – 9:59 AM) 
 MD – Midday (10:00 AM – 2:59 PM) 
 PM – PM Peak (3:00 PM – 6:59 PM) 
 OP – Off-Peak (7:00 PM – 5:59 AM) 
 AVG – Average of all hours (12:00 AM – 11:59 PM) 
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AM Peak Truck Speed through CAMPO area 

 
The work zone area at the I-40/US 70 Bypass interchange recorded the 
lowest average truck speed in the peak hour. 

 
Midday Peak Truck Speed through CAMPO area 

 
The lowest average speeds occurred along the heavily congested sections of 
the I-440 beltline, and at interchanges I-540/US 1 North, I-40/US 70 
bypass, I-40 at Harrison Avenue, and I-540/I-40 near RTP. 
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PM Peak Truck Speed through CAMPO area 

 
Truck speeds are significantly lowest along the I-440 beltline; particularly in 
the area of the I40/I-440/US 1/US 64 interchange. 

 
Off Peak Truck Speed through CAMPO area 

 
General truck speeds through the CAMPO area are fairly good.  The lower 
truck speeds on NC 540 near NC 55 may be due to trucks initiating their 
trek onto NC 540 from NC 55 heading east onto I-40. 
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Average Truck Speed through CAMPO area 

The average truck speed on interstate highways in the state of North 
Carolina is 57.3 mph.  The map above indicates that average truck speed 
through the CAMPO falls mainly within the two speed bins that area closest 
to that average speed.  While truck speeds are captured along the 
interstates that the traverse through the CAMPO area, this data should not 
be viewed as indicative of the truck speeds along other NHS roadways 
through the area.  Furthermore the speeds captured at the various data 

points along interstates within the CAMPO highway network do correlate to 
locations where current bottlenecks occur and where proposed TIP projects 
are planned or under construction.  Overall, the N-CAST tool is indicating 
that overall freight speed through the CAMPO area is comparable to the 
state average, yet there are some mobility impediments in the system 
(particularly along the I-440 “inner” beltline).   

Trucker drivers and freight community advocates desire to move their goods 
and services at safe, free flow speeds.  Congested road and highway 
facilities (particularly at chronically congested locations) directly impact the 
producers, carriers, and consumers of freight goods through the loss of 
wages, reduced safety and profitability, and higher costs for purchases of 
the goods.  To serve the freight stakeholders and general public that use 
road and highway systems, planners, engineers, and other transportation 
professionals need to have access to better tools to address freight 
movement not only on interstate freeways, but also on lower tiered 
highways and roads.  The merging of data using the University of 
Maryland’s Vehicle Probe Project, and the American Transportation 
Research Institute’s (ATRI), National Corridors Analysis and Speed Tool (N-
CAST) would provide planners, engineers, and other transportation 
professionals a useful tool that would analyze freight speeds, volumes, and 
other data interstates, freeways, principal arterials, and other road 
classifications that are useful to the freight community. 

Until a comprehensive Freight Logistics Plan is developed by the state, 
CAMPO can pursue the initiatives identified at the beginning of the “Freight 
Movement in the Capital Area MPO” section by: 

1. Encouraging ATRI and the University of Maryland’s Vehicle Probe 
Project to combine datasets and gather truck speed data down to 
the arterial roads., 

2. Encouraging both NCDOT and NCTA to cooperate and develop 
statewide freight mode, and enhance current regional models used 
by the MPOs to model freight volumes and speeds, and 

3. Encouraging both NCDOT and NCTA to determine minimum truck 
speed thresholds for urban, suburban, and rural areas in order to 
have a “logistically operable” roadway system that can be 
prioritized using technical data. 

The steps outlined above can ensure that the CAMPO area and the state 
can have competitive edge when pursuing future economic development 
opportunities. 
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TRANSIT PERFORMANCE DATA IN THE CAPITAL AREA MPO 
 
The Capital Area MPO has a large geographic footprint in the state and 
contains 20 municipalities and five counties with different concerns, goals 
and interests. Transit service is an important part of many of these 
communities.  The Report addresses the performance data for four of the 
transit services operating within the Capital Area MPO.  The transit services 
are: (1) Capital Area Transit (CAT), (2) Cary Transit (C-Tran), (3) Triangle 
Transit, and (4) North Carolina State University’s “Wolfline” transit service.  
The performance data that is included within the Report includes : (a) 
number of riders (per system serving within the Capital Area MPO), (b) 
Measure total route miles traveled (per system serving within the Capital 
Area MPO), and (c) average weekday boardings by route (per system 
serving within the Capital Area MPO).   
 

 
Table Six 

 
The four transit providers are showing strong performances in terms of 
passenger trips and average weekday boardings.  This is particularly true 
for NC State’s “Wolfline” service that has a limited coverage area around 
the university.  The university and its transportation department have 
conducted an effective campaign to encourage the student population (and 
other associated populations) to utilize the transit service for trips around the 
campus.  Furthermore, the university has invested in a modern bus fleet that 
is reliable and convenient for its patrons.  Based on Table Six above, the 

time performance for both Capital Area Transit and the “Wolfline” would 
seem indicative for a need to be improved in order to attract and capture a 
higher ridership population; however that may not be the case.  While 
Triangle Transit has a higher system wide on-time performance level as 
compared to CAT and “Wolfline” service, route characteristics such as 
number and frequency of stops, delay based on boardings and/or traffic 
conditions, weather, road/highway routing, etc. directly impact system 
performance.  Furthermore, note the difference between the average 
weekday boardings between the systems; with CAT having nearly 10 times 
the number of average weekday boardings as compared to Triangle 
Transit.  For reporting purposes, the data should only serve as a snapshot 
for transit activity by each service provider in the region.  Comparing 
performance levels between each transit provider is not feasible because of 
differences in operating environments and therefore the results can be easily 
misinterpreted.  The transit providers should only benchmark against their 
own system’s performance, which is the only benchmarking really needed.  
 
BICYCLE & PEDESTRIAN ACTIVITY 
CAMPO has been an advocate for bicycle and pedestrian planning for over 
a decade.  The first Capital Area MPO Bicycle and Pedestrian Plan was 
adopted by the Capital Area MPO Transportation Advisory Committee on 
March 19, 2003.  Since the adoption of the Bicycle and Pedestrian Plan, 
numerous actions in the region have expanded the role of bicycle and 
pedestrian planning, policies, and infrastructure for public consumption.  As 
of August 30, 2013 CAMPO began to embark upon an effort to collect 
bicycle and pedestrian count data at various locations in the region using the 
Eco-counter pyro-box device as shown below.  The map and chart on the 
next page shows the locations that bicycle and pedestrian count data were 
gathered during the latter part of 2013 and early 2014. 
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Eco-counter Pyro-box and Assembly parts 
Count data was gathered at various locations under varied weather 
conditions depending upon the season.  Initial counting periods lasted 
between five and eight days.  As the weather turned cooler counting 
periods extended to two weeks to as long as one month.  As expected, 
bicycle and pedestrian activity was greater during favorable weather 
conditions.  Two of the count locations, which were downtown Raleigh 
(midblock of Fayetteville Street between Hargett and Martin Streets) and 
downtown Apex (at the North Salem Street site), had the highest counts due 
to the urban characteristics of those centers as well as the community 
activities that they support. 
 
Based on the data gathered, as well as reviewing literature from other 
communities across the nation, CAMPO staff believes that useful 
bicycle\pedestrian count equipment should be installed at a determined 
location for a minimum of seven days.  Depending upon the season, count 
equipment, which carefully monitored, can remain installed at a location for 
up to three and four weeks.  Currently, Wake County alone has over 100 
miles of greenways and trails.  With the encouragement of “Complete 
Street” policies on the state and local level, mixed-used development in 
towns and cities, and a favorable attitude toward bicycle and pedestrian 
accommodations by the general public, CAMPO and its constituent local 
governments should be encouraged to invest in data counting equipment to 
evaluate the benefits of bicycle and pedestrian accommodations, and to 
determine the need for bicycle and pedestrian accommodations within the 
transportation network.  Also, the counter gives CAMPO good data about 
the average daily use of bicycle and pedestrian traffic that was previously 
unavailable.  This same data is requested within the SPOT prioritization 
process. 
 

 
Eco-counter device on site at Reedy Creek Greenway 
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2013-2014 PEDESTRIAN/BICYCLE COUNT LOCATIONS & DATA 

 
  COUNT DURATION  LOCATION OF COUNT  WEATHER  PED/BIKE 

COUNT 
A  Aug. 28, 2013 ‐ Sept. 4, 

2013 
Neuse River Greenway ‐ At 
Buffalo Road Park 

Sunny, Hot, Humid  3682 

B  Sept. 12, 2013 ‐ Sept. 
20, 2013 

House Creek Greenway ‐ At Blue 
Ridge Road 

Sunny, Hot, Humid  2420 

C  Sept. 25, 2013 ‐ Sept. 
30, 2013 

Fayetteville Street @ Midblock ‐ 
Between Hargett and Martin 
Streets 

Sunny, Seasonably 
warm, cool nights 

50716 

D  Nov. 4, 2013 ‐ Nov. 18, 
2013 

Rocky Branch Greenway ‐ 
Between Pullen Road and Ashe 
Avenue 

Sunny, seasonable 
temp changes 

1824 

E  Nov. 18, 2013 ‐ Dec 2, 
2013 

Neuse River Greenway ‐ Upper 
Neuse location at Falls Lake Dam 

Sunny, seasonable 
temp changes 

3502 

F  Dec 17, 2013 ‐ Jan 6, 
2014 

Reedy Creek Greenway ‐ At 
Meredith College Campus 

Seasonable temp 
changes 

2786 

G  Jan 17, 2014 ‐ February 
7, 2014 

North Salem Street ‐ Downtown 
Apex, NC 

Seasonable temp 
changes 

10333 

H  Feb 24, 2014 ‐ March 
24, 2014 

Richland Creek Greenway ‐ West 
of PNC Arena 

Seasonable temp 
changes 

3402 
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I-40/I-440 "Fortify" Project 
 
The Fortify (also known as the I-40/I-440 Rebuild Traffic Mitigation) 
Project involves removing and replacing an 11.5-mile stretch of I-40 
and I-440 to address immediate safety concerns.  The Fortify Project 
Team was established in February 2013 to address traffic movement 
and the congestion to be expected during the reconstruction of both 
freeways through the southern portion of Raleigh from January 2014 
to September 2016.  The Team consists of staff members from 
NCDOT, Capital Area Transit, Cary Transit, Triangle Transit, and the 
Capital Area MPO.  Subjects discussed during the meetings have 
addressed rail options, bus transit and vanpool options, 
bicycle/pedestrian options, and transportation demand management 
strategies.  One of the major hurdles involves the process for funding 
and providing transit services.  A series of TIP amendments may be 
necessary along with the execution of agreements between local 
governments and NCDOT.  Coordination for the actual rebuild 
related work is ongoing and the Capital Area MPO TAC had 
approved a TIP amendment for the Fortify Project at their November 
20, 2013 meeting. 
 

 

 
 
The attached map shows that the project will be constructed in two 
stages; with the first stage of work to occur on I-440 from the I-40/I-
440/US 64 “split” to just north of the US 64 (Knightdale) Bypass.  The 
second phase of the project will occur along I-40/I440 from the I-
40/I-440/US 64 “split” to the US 1/US 64 interchange.  Bus on 
Shoulder Service (BOSS), which was initiated along I-40 in Durham 
County in 2012, is now available from Raleigh on I-40 to Exit 312 in 
Johnston County. 
 

 
 
 
A map showing the various transit routes are below or on the 
following page.  Both Triangle Transit and Capita Area Transit are 
offering expanded transit coverage during both phases of the 
project.  NCDOT has done an extensive job in publicizing this project 
through the website http://www.ncdot.gov/fortifync.  The website 
addresses items from traffic pattern updates to the noted transit 
options.  Meetings have occurred with NCDOT staff and staff 
members from Raleigh and Cary to address signal system timing for 
roads that access the “Fortify” project area.  Outreach has been 
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made by NCDOT officials to local employers and the Regional 
Transportation Alliance (RTA) to ensure that there are minimal impacts 
upon businesses. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Public Health Costs of Traffic Congestion - 
Raleigh Area 
 
The Harvard Center for Risk Analysis, which is within the Harvard 
School of Public Health published an article featured in the May 25, 
2011 edition of USA Today titled “The Public Health Costs of Traffic 
Congestion: A Health Risk Assessment”.  The article is based on a 
study led by Jonathan Levy, Katherine von Stackelberg, and 
Jonathan Buonocore.  While there are previous analyses that estimate 
the economic costs of congestion based on fuel and time wasted; this 
study is believed to be the first to quantify and include the costs of 
potential public health impacts. 
 
The study used models to estimate the amount of traffic congestion 
and fuel emission pollution in 83 of the nation’s largest urban areas 
from 2000 to 2030, adjusting for anticipated emissions improvements 
over the next few years. The data was gathered from the Center for 
Urban Transportation Research (CUTR) at the University of Central 
Florida.  They also used the MOBILE6 model developed by the US 
EPA to estimate city-specific emissions per VMT based on year, 
temperature profile, and average vehicle speed.  Emissions are 
examined from the baseline year (2000) to 2030.  The authors noted 
that premature deaths and the public health care costs associated 
with congestion have been declining slightly for a decade, but are 
expected to rise starting in 2030. 
 
The results indicate that public health impacts of traffic congestion 
exist and should also be considered when evaluating long term policy 
alternatives for addressing congestion through transportation 
management and operational procedures such as congestion pricing, 
traffic incident management, signal synchronization, highway capacity 
expansion, and public transit capacity. 
 
The City of Raleigh was highlighted in this study in both illustration 
and tabular form.  Figure 2 as shown below is an illustration of “The 
Monetized Health Impacts Attributable to Congestion for Selected 
Urban Areas, 2000-2030” in which Raleigh is compared with other 
selected cities in the nation. 
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The article noted Raleigh in this way, “These trajectories differ as a 
function of differential population growth, congestion; population 
density and atmospheric chemistry.  For example, monetized health 
impacts increase steadily over time in cities such as Raleigh NC and 
San Diego CA, in which VMT and population growth and significant 
and primary PM2.5 makes a substantial contribution to health risk.” 
 
The tabled “Forecast Increase in Vehicle Miles Traveled - U.S. Urban 
Area Sample: 2000-2030” (which was sourced from the same article) 
notes Raleigh as having an increase in VMT of 11% between 2000 
and 2005, and predicts an increase of 54% between 2000 and 
2030.  The researchers were careful to note that, ”the estimates for 
individual urban areas are more uncertain than the overall estimated 
for all 83 urban areas combined, and should be interpreted with 
caution.  The model does not capture the nuances and dynamics of 
each individual urban area.”  
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Capital Area MPO Traffic Incident Management MOU 
 
In September, 2012 the CAMPO TAC adopted the state of North Carolina’s first MPO funded Incident 
Management Program.   The goal of the program is to directly address strategies aimed at improving 
responder safety and safe, quick clearance of incidents.   
 
The National Unified Goal for Traffic Incident Management includes strategies for improving: 
 
• Responder safety; 
• Safe, quick clearance; and 
• Prompt, reliable, interoperable communications 
 
The commitment by the TAC of $17,000 as funding for this program in FY 2012-2013 was used to 
accomplish the following: 
 

 Incident Management Summit – August 15, 2013 
 Establishment of the Incident Management Subcommittee – December 4, 2013 

 
The first meeting of the Incident Management Subcommittee was held at the Lake Wheeler Park 
Conference Center on Friday, January 24, 2014.  One of the items discussed included “Agreements and 
Understandings: Establishing cooperative efforts and procedures for handling traffic incidents in the 
region”.  The general consensus of the Subcommittee was to use the Florida version as a template for a 
Memorandum of Understanding (MOU) instead of the Massachusetts’s version, which had to go through a 
lot of legal review.  Furthermore, the Subcommittee added two appendices which were, “the North 
Carolina State Highway Patrol MOU for Quick Clearance” and Chapter 61 of the “Manual on Uniform 
Traffic Control Devices”.  Final edits and changes were wholly accepted by the Subcommittee; which 
turned its attention to outreach for the MOU.  This final draft of the MOU was presented at the Wake 
County Law Enforcement Meeting on Wednesday, June 11, 2014; and the MOU was also presented to the 
County Fire Marshalls offices in Wake, Franklin, Granville, Hargett, and Johnston counties during the 
summer of 2014.  The CAMPO Traffic Incident Management MOU was officially adopted by the 
Transportation Advisory Committee (TAC) on ________ __, 2014. 
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INTERAGENCY MEMORANDUM OF UNDERSTANDING 

FOR 
TRAFFIC INCIDENT MANAGEMENT 

 
 

This Interagency Memorandum of Understanding for Traffic Incident Management is 
made this _______day of _______, 2014 by and between the North Carolina Department of 
Transportation (NCDOT), the Capital Area Metropolitan Planning Organization (CAMPO) and 
it’s member counties and municipalities, and other area incident response agencies to provide 
guidance for the framework and protocols to promote a collaborative effort for Traffic Incident 
Management (TIM) within the CAMPO Planning Area, and to further refine and promote the 
TIM program within the Triangle Region. 

 WHEREAS, the National Traffic Incident Management Coalition (NTIMC) estimates 
that traffic incidents are the cause of about one-quarter of the congestion on US roadways, and 
that for every minute a freeway lane is blocked during a peak travel period, four minutes of 
travel delay results after the incident is cleared1; and 

WHEREAS, responders to these incidents, both urban and rural, routinely face dangers at 
incidents and are sometimes victims of secondary crashes, as are other travelers; and 

WHEREAS, the NCDOT has developed a Traffic Incident Management Plan to identify 
programs and actions to sustain the commitment to and expand the Traffic Incident Management 
Program in North Carolina to better meet the transportation needs of the Triangle Region and 
North Carolina; and 

WHEREAS, the NCDOT has reached a milestone where the Department can now 
strengthen its already successful TIM Program to reach new levels of leadership and vision; and 

WHEREAS, the CAMPO Transportation Advisory Committee, consisting of the elected 
officials of its member municipalities, realizing the economic and quality of life benefits that 
come from good Traffic Incident Management procedures and first responder agency 
cooperation,  approved and funded an initiative to further refine and promote good Traffic 
Incident Management practices; and 

WHEREAS, the Traffic Incident Management Program’s future success will include 
increased agency member participation, an in depth understanding of stakeholder needs, a 
regional, statewide and national perspective on transportation management and operations, and 
credibility to lead the Traffic Incident Management community to achieve new goals; and  

WHEREAS, all parties recognize and understand the importance of data and resource-
sharing and public safety through efficient and timely use of good Traffic Incident Management; 

                                                 
1 NTIMC: Benefits of Traffic Incident Management, available online: 
http://www.ce.siue.edu/faculty/hzhou/Information%20CD/Menu%20Files/Materials/20-
Managing%20Emergency%20Incidents%20on%20the%20Roadway/NTIMC_NUG%20Information/Benefits%20of
%20TIM.pdf 
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NOW THERFORE, the NCDOT, the CAMPO, its member municipalities and other 
undersigned first responder agencies each agree to the following common goals, objectives, and 
guidelines, and to participate in collaborative efforts intended to advance the interest of the 
Traffic Incident Management program for the benefit of public safety. 
 
 
Goal 1: Endorsement of the Statewide Quick Clearance Law. 
 
TIM Objective: 

The goal for roadway and incident scene clearance is to have all incidents cleared from the 
roadway within 90 minutes of the arrival of the first responding agency.  By recognizing and 
understanding the importance of Quick Clearance, the undersigned parties, in partnership, 
agree to work toward meeting this goal. 
 
The North Carolina Legislature has enacted specific legislation authorizing the immediate 
removal of vehicles and/or property which interfere with the regular flow of traffic.  The 
North Carolina State Highway Patrol (NCSHP) and the NCDOT agreed to quickly clear 
incidents along the state’s roadways as described in Attachment A.  Attachment A is a 
Memorandum of Understanding based on NCGS 20-161(f), more commonly known as the 
Quick Clearance Law, which establishes a policy for NCSHP and NCDOT personnel to 
expedite the removal of vehicles, cargo, and debris from roadways on the State Highway 
System to restore, in an urgent manner, the safe and orderly flow of traffic following a motor 
vehicle crash or incident on North Carolina’s roadways. This is done in an effort to minimize 
the potential personal injury and/or economic loss associated with disruptions to the regular 
flow of traffic.  

 
 
 
Goal 2: Definition of Incident Scene Roles and Responsibilities.  
 
TIM Objective: 

This section provides the definition of the incident scene roles for participating agencies as 
established by the participating agencies themselves and based on National Incident 
Management System and Incident Command System guidance.  Pursuant to current NIMS 
directives, the first arriving response units should establish a Command presence and set up 
Incident Command as deemed necessary.  As personnel from an appropriate Lead Agency 
arrive, as dictated by the type/level of the incident, Command is transferred as necessary.  
Extended operations involving multiple response agencies should operate under the Unified 
Command concept.  These roles and responsibilities should generally be allocated as follows, 
and pursuant to agency internal SOP and policies: 
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1. Law Enforcement 

Including State, County, City and Municipality Department of Law Enforcement 
A. Secures incident scene 
B. Assists responders in accessing the incident scene 
C. Establishes emergency access routes 
D. Controls arrival and departure of incident responders 
E. Polices perimeter of incident scene and impact area 
F. Conducts crash/crime scene investigation 
G. Authorizes vehicle movement/removal 
H. Performs traffic control 
I. Assumes role of Incident Commander, if appropriate 
J. Supports unified command, as necessary 

 
2. Fire and Rescue 

Including State, County, Municipal and Local Fire and Rescue Departments (including 
career, volunteer, and combination) 
A. Protects incident scene 
B. Rescues/extricates victims 
C. Performs first responder duties 
D. Extinguishes fires 
E. Responds to and assesses incidents involving a hazardous materials release 
F. Contains or mitigates a hazardous materials release 
G. Performs traffic control, as appropriate 
H. Assumes role of Incident Commander, if appropriate 
I. Supports unified command, as necessary 
 

3. Emergency Medical Services (EMS) 
Including State, County, Municipal and Local Medical Departments (including career, 
volunteer, and combination) 
A. Provides medical treatment to those injured at the incident scene 
B. Determines destination and transportation requirements for injured victims 
C. Transports victims for additional medical treatment 
D. Assumes role of Incident Commander, if appropriate 
E. Supports unified command, as necessary 

 
4. Emergency Management Agencies   

 Including State, County and City Emergency Operation Centers 
A. Coordinates government response and resources 
B. Provides technical expertise 
C. Provides evacuation recommendations 
D. Facilitates communication and coordination across jurisdictions 
E. Coordinates response from other State and Federal agencies 
F. Assumes role of Incident Commander, if appropriate 
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5. Environmental Agencies 

Including the Department of Environment and Natural Resources and other local 
agencies involved in spill response/clean up 
A. Provide technical expertise 
B. Ensure hazardous material releases are remediated properly 
C. Respond to and assess incidents involving hazardous materials 
D. Coordinate the responsible party response to the incident 
E. Supports unified command, as necessary 

 
6. Transportation Agencies 

Including Highway Maintenance, Incident Management Patrols, Transportation 
Management Centers (TMC), and Metropolitan Planning Organization 
A. Protects incident scene 
B. Implements traffic control strategies and provides supporting resources 
C. Monitors traffic operations 
D. Disseminates motorist information 
E. Mitigates incidental vehicle fluid spill confined to the roadway. Assist with 

damming/diking where conditions allow. (IMAP/County Maintenance) 
F. Assists with incident and Quick Clearance activities (IMAP/County Maintenance) 
G. May perform first responder duties (IMAP) 
H. Clears minor incidents (IMAP) 
I. Performs incident detection and verification ( IMAP/TMC) 
J. Develops and operates alternate routes (TMC/IMAP/County Maintenance) 
K. Assesses and performs emergency roadwork and infrastructure repair 
L. Assumes role of Incident Commander, if appropriate 
M. Supports unified command, as necessary 

 
7. Towing and Recovery  

A. Recovers vehicles and cargoes 
B. Removes disabled or wrecked vehicles and debris from incident scene 
C. Mitigates non-hazardous material (cargo) spills 
D. Supports unified command, as necessary 

 
 
 
Goal 3: Establishment of a local incident scene Lighting Guideline. 
 
TIM Objective: 

The creation of internal Lighting Guidelines establishes the on-scene lighting procedures 
developed with the guidance of the 2012 Manual on Uniform Traffic Control Devices 
(MUTCD) Section 6I.05 shown in Attachment B.   

Public safety agencies should examine their policies and guidelines on the use of emergency-
vehicle lighting, especially after a traffic incident scene is secured, with the intent of reducing 
the use of this lighting as much as possible while not endangering those at the scene. Special 
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consideration should be given to reducing or extinguishing forward facing emergency-
vehicle lighting, especially on divided roadways, to reduce distractions to oncoming road 
users. 

Public safety agencies should consider turning off vehicle headlights at night when not 
needed for illumination or to provide notice to other road users of the incident response 
vehicle being in an unexpected location. 

By recognizing and understanding the importance appropriate lighting discipline at incident 
scenes to reduce unintended negative impacts to the vision of approaching drivers, and to 
minimize distractions for approaching drivers, participating agencies agree to consider 
restricting the use of incident scene lighting as described herein. 
 
  

Goal 4: Establishment of a local incident Communication Guideline. 
 
TIM Objective: 

Participating agencies understand the need for common on scene communications.  With that 
in mind, all participating agencies will work toward the development of a common 
communications plan to include local and state partners as well as appropriate non-
governmental agencies. 
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This MOU is not intended to be a binding legal document, and no party will have any legal rights of 
enforcement hereunder.  There are no third party beneficiaries to this MOU. Nothing in this MOU shall 
create or give to third parties any claim or right of action against an undersigned party.    
 
In witness whereof, the parties of this Capital Area MPO Traffic Incident Management Memorandum of 
Understanding have been authorized by appropriate and proper resolutions to sign the same, The Town of 
Angier by its Mayor, the Town of Apex by its Mayor, the Town of Archer Lodge by its Mayor, the Town 
of Bunn by its Mayor, the Town of Cary by its Mayor, the Town of Clayton by its Mayor, the City of 
Creedmoor by its Mayor, the Town of Franklinton by its Mayor, the Town of Fuquay-Varina by its 
Mayor, the Town of Garner by its Mayor, the Town of Holly Springs by its Mayor, the Town of 
Knightdale by its Mayor, the Town of Morrisville by its Mayor, the City of Raleigh by its Manager, the 
Town of Rolesville by its Mayor, the Town of Wake Forest by its Mayor, the Town of Wendell by its 
Mayor, the Town of Youngsville by its Mayor, the Town of Zebulon by its Mayor, the RDU Airport 
Authority by its Chief Executive Officer, Franklin County by its Chairman of the Board of 
Commissioners, Granville County by its Chairman of the Board of Commissioners, Harnett County by its 
Chairman of the Board of Commissioners, Johnston County by its Chairman of the Board of 
Commissioners, Wake County by its Chairman of the Board of Commissioners, and by the Secretary of 
Transportation on behalf of the Governor of the State of North Carolina and the North Carolina 
Department of Transportation, this the  ____________ day of ___________, 2014. 
 
 

[SIGNATURE PAGES TO FOLLOW] 
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Attachment	B	
 
Include other applicable standards and/or references such as MUTCD standards for reduced lighting 
and NIMS Directive for ICS. 
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Maps and spiral graphs of Top 10 Area Bottlenecks (Quarterly) 
 
 The following pages are maps and spiral graphs of the top 10 bottlenecks for each quarter in 2013 as 
discussed earlier in the Report.  Each page will include the map and spiral graph associated with the specific 
bottleneck during that particular quarter.  Please give careful attention to the occurrences associated in the 
spiral graphs that are identified for the bottlenecks. 
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First Quarter - January 1 through March 31, 2013 
First Quarter 

 
#1 – US-70 E @ I-440/US-1 
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First Quarter 

 
#2 – US-1 N @ Burlington Mills Rd 
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First Quarter 
 

#3 – US-70 E @ US-70 (Clayton) 
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First Quarter 
 

#4 – US-70 W @ Lynn Rd 
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First Quarter 

 
#5 – US-70 W @ T W Alexander Dr 
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First Quarter 

 
#6 – US-70 W @ NC-50/Creedmoor Rd 
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First Quarter 

 
#7 - I-40 E @ US-70/Exit 306 
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First Quarter 

 
#8 – I-40 W @ Jones Sausage Rd/Exit 303 
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First Quarter 

 
#9 – Leesville Rd E @ I-540 

 
 
 
 
 



APPENDIX B 

xxi 
 

 
First Quarter 

 
#10 – US-1 S @ Perry Creek Rd/Durant Rd 
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Second Quarter – April 1 through June 30, 2013 
Second Quarter 

1 US-70 E @ I-440/US-1 

 
 
 
 
 



APPENDIX B 

xxiii 
 

 
Second Quarter 

 
2 I-40 W @ US-70/Exit 306 
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Second Quarter 

 
3 I-40 E @ US-70/Exit 306 
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Second Quarter 

 
4 I-40 E @ Harrison Ave/Exit 287 

 
 
 
 
 



APPENDIX B 

xxvi 
 

 
Second Quarter 

 
5 US-70 W @ T W Alexander Dr 
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Second Quarter 

 
6 Forestville Rd N @ Burlington Mills Rd 
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Second Quarter 

 
7 US-70 E @ W Millbrook Rd/Duraleigh Rd 
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Second Quarter 
 

8 I-40 E @ Aviation Pkwy/Exit 285 
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Second Quarter 

 
9 US-70 W @ Lynn Rd 
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Second Quarter 

 
10 Leesville Rd E @ I-540 
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Third Quarter - July 1 through September 30, 2013 
Third Quarter 

1 I-40 W @ US-70/Exit 306 
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Third Quarter 

 
2 US-70 E @ I-440/US-1 
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Third Quarter 

 
3 I-40 E @ US-70/Exit 306 
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Third Quarter 

 
4 US-1 N @ Burlington Mills Rd 
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Third Quarter 

 
5 I-40 E @ Harrison Ave/Exit 287 
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Third Quarter 

 
6 I-40 E @ Aviation Pkwy/Exit 285 
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Third Quarter 

 
7 Leesville Rd E @ I-540 
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Third Quarter 

 
8 US-64 E @ US-1/Tryon Rd 
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Third Quarter 

 
9 I-440 W @ Western Blvd/Exit 2 
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Third Quarter 

 
10 I-540 E @ Leesville Rd/Exit 7 
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Fourth Quarter - October 1 through December 31, 2013 
Fourth Quarter 

1 US-1 N @ Burlington Mills Rd 
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Fourth Quarter 

 
2 US-70 E @ I-440/US-1 
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Fourth Quarter 

 
3 I-40 E @ Harrison Ave/Exit 287 
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Fourth Quarter 

 
4 I-440 W @ Wade Ave/Exit 4 
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Fourth Quarter 

 
5 I-40 E @ US-70/Exit 306 
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Fourth Quarter 

 
6 US-1 N @ I-540/Old Wake Forest Rd 
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Fourth Quarter 

 
7 Leesville Rd E @ I-540 
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Fourth Quarter 

 
8 US-70 W @ Lynn Rd 
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Fourth Quarter 

 
9 US-64 E @ US-1/Tryon Rd 
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Fourth Quarter 

 
10 I-440 W @ Melbourne Rd/Exit 1 

 
 
 
 
 




