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Appendix E 
Level of Service Definitions 

 
The relationship of travel demand compared to the roadway capacity determines the 
level of service (LOS) of a roadway.  Six levels of service identify the range of possible 
conditions.  Designations range from LOS A, which represents the best operating 
conditions, to LOS F, which represents the worst operating conditions.  
 
Design requirements for roadways vary according to the desired capacity and level of 
service. LOS D indicates “practical capacity” of a roadway, or the capacity at which the 
public begins to express dissatisfaction.  Recommended improvements and overall 
design of the transportation plan were based upon achieving a minimum LOS D on 
existing facilities and a LOS C on new facilities. The six levels of service are described 
below and illustrated in Figure 12. 
 
• LOS A: Describes primarily free flow conditions.  The motorist experiences a high 

level of physical and psychological comfort.  The effects of minor incidents of 
breakdown are easily absorbed.  Even at the maximum density, the average spacing 
between vehicles is about 528 ft, or 26 car lengths. 

 

• LOS B: Represents reasonably free flow conditions.  The ability to maneuver within 
the traffic stream is only slightly restricted.  The lowest average spacing between 
vehicles is about 330 ft, or 18 car lengths. 

 

• LOS C: Provides for stable operations, but flows approach the range in which small 
increases will cause substantial deterioration in service.  Freedom to maneuver is 
noticeably restricted.  Minor incidents may still be absorbed, but the local decline in 
service will be great.  Queues may be expected to form behind any significant 
blockage.  Minimum average spacing is in the range of 220 ft, or 11 car lengths. 

 

• LOS D: Borders on unstable flow.  Density begins to deteriorate somewhat more 
quickly with increasing flow.  Small increases in flow can cause substantial 
deterioration in service.  Freedom to maneuver is severely limited, and the driver 
experiences drastically reduced comfort levels.  Minor incidents can be expected to 
create substantial queuing.  At the limit, vehicles are spaced at about 165 ft, or 9 car 
lengths. 

 

• LOS E: Describes operation at capacity.  Operations at this level are extremely 
unstable, because there are virtually no usable gaps in the traffic stream.  Any 
disruption to the traffic stream, such as a vehicle entering from a ramp, or changing 
lanes, requires the following vehicles to give way to admit the vehicle.  This can 
establish a disruption wave that propagates through the upstream traffic flow.  At 
capacity, the traffic stream has no ability to dissipate any disruption.  Any incident 
can be expected to produce a serious breakdown with extensive queuing.  Vehicles 
are spaced at approximately 6 car lengths, leaving little room to maneuver. 
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• LOS F: Describes forced or breakdown flow.  Such conditions generally exist within 
queues forming behind breakdown points. 

 
 
 
 

Figure 11 - Level Of Service Illustrations 
 

 

 

Source: 2000 Highway Capacity Manual 
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Appendix F 
Traffic Crash Analysis 

 
A crash analysis performed for the Robeson County CTP factored crash frequency, 
crash type, and crash severity to an average severity rating.  Crash frequency is the 
total number of reported collisions and contributes to the ranking of the most 
problematic intersections.  Crash type provides a general description of the crash and 
allows the identification of any trends that may be correctable through roadway or 
intersection improvements.  Crash severity is the crash rate based upon injuries and 
property damage incurred. 
 
The severity of every crash is measured with a series of weighting factors developed by 
the NCDOT Division of Highways (DOH).  These factors define a fatal or incapacitating 
crash as 47.7 times more severe than one involving only property damage and a crash 
resulting in minor injury is 11.8 times more severe than one with only property damage.  
In general, a higher severity index indicates more severe accidents.  Listed below are 
levels of severity for various severity index ranges.   
 
   Severity  Severity Index 
   low   < 6.0 
   average  6.0 to 7.0 
   moderate  7.0 to 14.0 
   high   14.0 to 20.0 
   very high  > 20.0 
 
Table 4 depicts a summary of the crashes occurring in the planning area between 
January 1, 2008 and December 31, 2010.  The data represents crash locations with 10 
or more crashes and/or a severity average greater than that of the state’s average crash 
severity index (4.56).  The “Total” column indicates the total number of accidents 
reported within 150-ft of the intersection during the study period.  The severity listed is 
the average crash severity for that location. 
 

 

Table 4 - Crash Locations 

Map 
Index Intersection Average  

Severity 
Total Collisions 

1 NC 41 and SR 1955 11.02 12 
2 NC 211 and SR 1001 11.02 12 
3 SR 1710 and SR 1713 8.40 10 
4 NC 211 and SR 1318 4.36 11 
5 US 301 and SR 1723 4.36 11 
6 NC 20 and NC 71 4.17 21 
7 NC 71 and SR 1001 4.08 12 
8 SR 1752 and SR 1758 4.08 12 
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Table 4 - Crash Locations Continued 

 
9 US 301 and SR 1006 4.08 12 

10 SR 1001 and SR 1006 3.69 11 
11 I-95 and NC 20 3.18 17 
12 US 301 and NC 20 3.02 11 

    
The NCDOT is actively involved with investigating and improving many of these 
locations.  To request a more detailed analysis for any of the locations listed in Table 4, 
or other intersections of concern, contact the Division Traffic Engineer.  Contact 
information for the Division Traffic Engineer is included in Appendix A. 
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Appendix G 
Bridge Deficiency Assessment 

 
The Transportation Improvement Program (TIP) development process for bridge 
projects involves consideration of several evaluation methods in order to prioritize 
needed improvements.  A sufficiency index is used to determine whether a bridge is 
sufficient to remain in service, or to what extent it is deficient.  The index is a percentage 
in which 100 percent represents an entirely sufficient bridge and zero represents an 
entirely insufficient or deficient bridge.  Factors evaluated in calculating the index are 
listed below. 
 

• structural adequacy and safety 
• serviceability and functional obsolescence 
• essentiality for public use 
• type of structure 
• traffic safety features 

 
The NCDOT Bridge Maintenance Unit inspects all bridges in North Carolina at least 
once every two years.  A sufficiency rating for each bridge is calculated and establishes 
the eligibility and priority for replacement.  Bridges having the highest priority are 
replaced as Federal and State funds become available. 
 
A bridge is considered deficient if it is either structurally deficient or functionally 
obsolete.  Structurally deficient means there are elements of the bridge that need to be 
monitored and/or repaired.  The fact that a bridge is "structurally deficient" does not 
imply that it is likely to collapse or that it is unsafe. It means the bridge must be 
monitored, inspected and repaired/replaced at an appropriate time to maintain its 
structural integrity.  A functionally obsolete bridge is one that was built to standards that 
are not used today. These bridges are not automatically rated as structurally deficient, 
nor are they inherently unsafe. Functionally obsolete bridges are those that do not have 
adequate lane widths, shoulder widths, or vertical clearances to serve current traffic 
demand or to meet the current geometric standards, or those that may be occasionally 
flooded. 
 
A bridge must be classified as deficient in order to quality for Federal replacement 
funds.  Additionally, the sufficiency rating must be less than 50% to qualify for 
replacement or less than 80% to qualify for rehabilitation under federal funding.  
Deficient bridges within the planning area are listed in Table 5. 
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Table 5 - Deficient Bridges 

 

Bridge 
Number Facility Feature Condition CTP Project 

006 SR 1723 COLD SWAMP CREEK Structurally Deficient N/A 
007 SR 1907 COLD CAMP CREEK Functionally Obsolete N/A 
008 SR 1907 COLD CAMP CREEK Structurally Deficient N/A 
018 NC 211 CSX RR Structurally Deficient N/A 
019 NC 711 BEAR CREEK Functionally Obsolete N/A 
023 SR 1907 LITTLE MARSH SWAMP Functionally Obsolete N/A 
024 NC 20 CSX RR Functionally Obsolete N/A 
028 NC 83 LEACH CREEK Structurally Deficient N/A 
030 SR 1005 COLD CAMP CREEK Structurally Deficient N/A 
035 SR 1750 BIG MARSH SWAMP Structurally Deficient N/A 
038 SR 1505 LITTLE RAFT SWAMP Functionally Obsolete N/A 
046 SR 1004 BIG SWAMP Functionally Obsolete N/A 

050 SR 1004 BIG SWAMP 
OVERFLOW Functionally Obsolete N/A 

054 US 301 I95 Functionally Obsolete N/A 
059 SR 1924 BIG MARSH SWAMP Structurally Deficient N/A 
078 SR 2220 MILL SWAMP CREEK Structurally Deficient N/A 
084 NC 71 BIG MARSH SWAMP Functionally Obsolete N/A 
086 SR 2459 I95 Structurally Deficient N/A 
088 SR 2230 HOG SWAMP Structurally Deficient N/A 
108 SR 2269 INDIAN SWAMP Structurally Deficient N/A 
116 SR 2262 HOG SWAMP Structurally Deficient N/A 
117 SR 2262 HOG SWAMP Structurally Deficient N/A 
121 SR 2455 ASHPOLE SWAMP Structurally Deficient N/A 
123 SR 2455 ASHPOLE SWAMP Structurally Deficient N/A 
135 SR 2519 AARON SWAMP Structurally Deficient N/A 
142 SR 2519 ASHPOLE SWAMP Structurally Deficient N/A 
143 SR 1146 ASHPOLE SWAMP Structurally Deficient N/A 

149 SR 1122 WATERING HOLE 
SWAMP Structurally Deficient N/A 

152 SR 1758 I95 Functionally Obsolete N/A 
154 SR 1006 I95 Functionally Obsolete N/A 
156 I 95 BIG MARSH SWAMP Functionally Obsolete N/A 
158 I 95 BIG MARSH SWAMP Functionally Obsolete N/A 
159 I 95 NC20 Functionally Obsolete N/A 
160 I 95 NC20 Functionally Obsolete N/A 
162 SR 1726 I95 Functionally Obsolete N/A 
164 I 95 LITTLE MARSH SWAMP Functionally Obsolete N/A 
165 I 95 LITTLE MARSH SWAMP Functionally Obsolete N/A 
167 SR 1723 I95 Functionally Obsolete N/A 
169 SR 1718 I95 Functionally Obsolete N/A 
172 SR 1164 BACK SWAMP Structurally Deficient N/A 
173 SR 1550 LUMBER RIVER Structurally Deficient N/A 
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Table 5 - Deficient Bridges Continued 

 

Bridge 
Number Facility Feature Condition CTP Project 

174 SR 1550 LUMBER RIVER 
OVERFLOW Structurally Deficient N/A 

200 SR 1550 BEAR SWAMP Structurally Deficient N/A 
228 SR 1513 BURNT SWAMP Functionally Obsolete N/A 
239 SR 1515 BURNT SWAMP Structurally Deficient N/A 
275 SR 1005 TEN MILE SWAMP Structurally Deficient N/A 
320 SR 1709 LITTLE MARSH SWAMP Functionally Obsolete N/A 
399 SR 1741 BIG MARSH SWAMP Structurally Deficient N/A 
422 SR 2105 JACKSON SWAMP Structurally Deficient N/A 
435 SR 2101 JACKSON SWAMP Structurally Deficient N/A 
450 NC 130 FLOWERS SWAMP Structurally Deficient N/A 
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Appendix H 
Public Involvement 

 

• The Robeson County CTP steering committee consisted of Robeson County 
Planning Board members at the time when the CTP was conducted (2005 to 
2007).  For more information on the CTP steering committee and contact 
information, contact the Lumber River Planning Organization 910-618-5533 or 
http://www.lumberrivercog.org/. 

 

• The following pages display the Robeson County Transportation Survey and a 
summary of its results.  For more information contact the Transportation Planning 
Branch at 919-707-0900. 
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• The following pages provide information related to public workshops conducted 
for the Robeson County CTP.  These materials include meeting handouts and 
letters obtained from locals, local churches, fire departments, and town staff 
regarding recommendations in the plan. 

 
o Two public drop-in sessions were held on June 10th, 2009 and November 

16th, 2009.  At these two drop-in sessions, the Robeson County CTP 
maps were displayed as well as handouts describing the plans 
recommendations.  TPB and Division 6 staff was present to facilitate the 
meeting and answer any questions from meeting attendees. 

 
Approximately 8 people attended the June 10th, 2009 meeting.  Some of 
the comments concerned CTP recommendations on NC 20 in downtown 
St. Pauls and the locations of proposed interchanges along US 74 at 
Broadridge Rd. (SR 2220) and Creek Rd. (SR 2225). 
 
Approximately 48 people attended the November 16th, 2009 meeting.  
This meeting consisted mainly of local residents in the vicinity of Orrum 
and Proctorville.  Residents from these areas had concerns over the US 
74 proposed interchanges at Broadridge Rd. (SR 2220) and Creek Rd. 
(SR 2225).  TPB staff coordinated with local Division 6 staff, the Robeson 
County Planning Board, town staff, and locals to reach an agreement for 
the longer term vision of US 74 in this area.  It was decided that the CTP 
would not address these interchange locations, leaving the decision up to 
further corridor study. 
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Appendix I 
Existing Transportation Plans 

 

• The following CTPs / Thoroughfare Plans are not included in the Robeson 
County CTP study.  For more information about these plans, contact NCDOT – 
TPB staff at 919-707-0900. 

o 1995 Fairmont Thoroughfare Plan 
o 1995 Lumberton Thoroughfare Plan 
o 2000 Maxton Thoroughfare Plan 
o 2011 Pembroke CTP 
o Red Springs Thoroughfare Plan 

 




