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I. EXECUTIVE SUMMARY

The Town of Cornelius retained Parsons Brinckerhoff, Inc. to evaluate traffic operations for
several potential road improvement projects identified in the Town’s Bond Package.  The project
study  area  for  this  analysis  includes  several  intersections  throughout  the  Town,  as  well  as  the
Catawba Avenue corridor from Statesville Road (US 21) to Main Street (NC 115).  This study
includes analyses for all of the identified intersections and potential street extension alternatives.
The purpose of this study is to prioritize the various projects based on capacity improvements
and aide in the decision making process for the potential improvements identified in the Town
Bond Package.

Different scenarios were analyzed for each project to evaluate the existing operations of the
intersections, as well as the projected operations in the future build-out year. For this study the
Build year scenario was 2035. A 1.5% growth rate was used to determine the future traffic
volumes throughout the study area. This growth rate was chosen to correspond to the growth rate
used  in  “Catawba Avenue & US 21 Modified Roundabout” (Parsons Brinckerhoff, 2012). The
analysis compared the existing operations to the future operations, for both a “No-Build” and a
“Build” scenario. The No-Build scenario was analyzed based on the existing conditions with the
future traffic volumes to determine how the intersections would operate with no improvements.
The Build scenario was analyzed based on the future traffic volumes along with the proposed
improvements for the various projects.

Overall the proposed projects provided positive impacts to the study intersections. The proposed
street extension projects provided the greatest improvements to LOS for the study intersections.
These projects reduced the delays at the Statesville Road (US 21) & Catawba Avenue, Main
Street (NC 115) & Catawba Avenue, and Bailey Road & Statesville Road (US 21) intersections
up to 50% in some scenarios. None of the proposed projects will negatively impact the proposed
roundabout at the Catawba Avenue & Statesville Road (US 21) intersection. The extension
projects also reduce trips along Catawba Avenue by providing direct access to other streets in the
study area. The intersection improvement projects to Bailey Road & Old Statesville Road (NC
115) and Westmoreland Road & Statesville Road (US 21) improved the LOS and reduced the
delay at these intersections between 40-50% by adding turn lanes and increasing storage on
existing turn lanes. While the turn lane additions improved the operations of these intersections,
additional thru lanes will be needed on Statesville Road and Old Statesville Road in order to
improve the operations any further due to the high volumes.

Cost estimates were developed for all of the proposed projects and compared to benefit rankings
for each project based on delay reduction, connectivity, and safety improvements. The
intersection improvement projects at Bailey Rd & Old Statesville Rd and Westmoreland Rd &
Statesville Rd had the highest benefit-cost ratios. The Catawba Ave Turn Lanes project had the
lowest  ratio.  Based  on  the  Benefit-Cost  results  we  recommend  moving  forward  with  the
following intersections: Bailey Rd & NC 115, Westmoreland Rd & US 21, Floral Ln Extension,
Gem St Extension, and Hickory St Extension. These projects have a combined cost estimate of
approximately $5,430,000.
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II. INTRODUCTION

The Town of Cornelius retained Parsons Brinckerhoff, Inc. to evaluate traffic operations for
several potential road improvement projects identified in the Town’s Bond Package.  The project
study area for this analysis includes the Catawba Avenue corridor from Statesville Road (US 21)
to Main Street (NC 115), as well as several additional intersections throughout the Town. This
study includes analyses for all of the identified intersections and potential street extension
alternatives. The purpose of this study is to prioritize the various projects based on capacity
improvements and aide in the decision making process for the potential improvements identified
in the Town Bond Package.

III. AREA CONDITIONS

Area Roads
A description of the roads and lane geometry within the study area is given below and shown in
Figures 1-4: Existing Lane Configurations.  The proposed lane configurations for the
construction of each project are described in the Capacity Analysis Results section and shown in
Figures 5-14: Proposed Lane Configurations.

Catawba Avenue is a two-lane facility that runs east/west in the study area. It functions as a
major collector road with a posted speed limit of 35 miles per hour (mph) from Statesville Road
to Smith Circle and 25 mph from Smith Circle to Main Street.

Statesville Road (US 21) is a two-lane facility that runs north/south in the study area. It functions
as a major thoroughfare road with a posted speed limit of 35 mph.  Statesville Road connects the
Town of  Cornelius  with  the  Town of  Huntersville  as  well  as  the  City  of  Charlotte.  Statesville
Road terminates at a signalized intersection with Catawba Avenue and Holiday Lane.

Main Street/Old Statesville Road (NC 115) is a two-lane facility that runs north/south in the
study area.  It functions as a major thoroughfare road with a posted speed limit of 35 mph.  Main
Street also connects Cornelius with Huntersville and Charlotte, as well as the Town of Davidson.

Westmoreland Road is a two-lane facility that runs east/west in the study area.  It functions as a
major collector with a posted speed limit of 45 mph. Westmoreland Road intersects Statesville
Road to form a signalized four-leg intersection.

Bailey Road is  a two-lane facility that  runs east/west in the study area.  It  functions as a minor
collector with a posted speed limit of 25 mph from Statesville Road to just east of Washam Potts
Road and 35 mph from that point to its terminus. Bailey Road intersects Statesville Road to form
a signalized three-leg intersection and it intersects Old Statesville Road to form a signalized four-
leg intersection.

The remaining streets in the study are two-lane facilities that function as local roads with posted
speed limits of 25 mph.
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Existing Traffic Volumes
Existing turning movement counts were collected for the following intersections:
¶ Catawba Avenue & Statesville Road (US 21)
¶ Catawba Avenue & Burton Lane
¶ Catawba Avenue & Ferry Street
¶ Catawba Avenue & Smith Circle
¶ Catawba Avenue & School Street
¶ Catawba Avenue & Meridian Street
¶ Catawba Avenue & Lake Village Boulevard
¶ Catawba Avenue & Oak Street
¶ Catawba Avenue & Main Street (NC 115)
¶ Main Street (NC 115) & Hickory Street
¶ Old Statesville Road (NC 115) & Bailey Road
¶ Statesville Road (US 21) & Westmoreland Road
¶ Statesville Road (US 21) & Bailey Road
¶ Bailey Road & Poole Place Drive

These counts were performed on February 26, 2014.  A review of the traffic counts revealed that
the morning and afternoon peak hours varied amongst the study area intersections.  In order to
analyze the worst cases for all intersections, the peak hour volumes for each intersection were
used. (Please see Figures 15-18: 2014 Traffic Volumes and Figures 19-22: 2035 No-Build
Traffic Volumes for  existing  and  projected  AM and PM peak  hour  traffic  volumes.   The  raw
traffic count data collected is included in Appendix A.)

IV. HISTORICAL GROWTH

A background growth rate of 1.5% was used to project the normal growth of traffic on the
adjacent  roadways.   This  growth  rate  was  chosen  to  correspond  to  the  growth  rate  used  in
“Catawba Avenue & US 21 Modified Roundabout” (Parsons Brinckerhoff, 2012).

V. PROPOSED PROJECTS

The purpose of this study is to aide in the decision making process for projects identified in the
Town Bond Package. Nine projects have been identified for analyses as follows:
¶ Proposed construction of left turn lanes along Catawba Avenue
¶ Proposed extension of Floral Lane to Statesville Road (US 21)
¶ Proposed extension of Smithville Lane to Statesville Road (US 21)
¶ Proposed Bailey Road re-alignment at Statesville Road (US 21)
¶ Proposed intersection improvements to Old Statesville Road (NC 115) & Bailey Road
¶ Proposed intersection improvements to Statesville Road (US 21) & Westmoreland Road
¶ Proposed extension of Gem Street to Oak Street
¶ Proposed extension of Hickory Street to Antiquity
¶ Proposed construction of Holiday Lane & Ferry Street connector street

The proposed left turn lane construction along Catawba Avenue will improve safety and traffic
operations along the corridor. In order to reduce costs and impacts to the surrounding properties,
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turn lanes were proposed only at essential streets with above average peak turning volumes.
These streets included Ferry Street, Lake Village Boulevard, Smith Circle, and School Street.

The proposed street extension projects and the construction of the connector street will improve
connectivity of the street network in the study area. This will help reduce congestion in the area
by providing alternate traffic patterns to the surrounding drivers.

The Bailey Road re-alignment project will create an additional three-leg intersection with
Statesville Road (US 21) south of the existing signalized intersection. The proposed
improvements will provide more connectivity for this area as well as eliminate a sharp curve in
the existing Bailey Road geometry.

The intersections of Old Statesville Road (NC 115) & Bailey Road and Statesville Road (US 21)
& Westmoreland Road were analyzed to determine the most cost effective improvements in
order to improve safety and minimize delay. Timing modifications, increasing existing storage,
and adding turn lanes were evaluated as possible improvements to the intersections.

VI. CAPACITY ANALYSIS METHODOLOGY

The existing conditions were analyzed for every project to create a base scenario. The base
scenario was then adjusted with the proposed growth rate. This established a basis for how these
intersections operate today (2014) and how they will operate in the future without improvements
(2035 No-Build). The proposed projects were then analyzed with the associated improvements in
place for the design year (2035 Build).

For the street extension projects, including the Bailey Road Re-alignment and Holiday Lane-
Ferry  Street  Connector  projects,  trips  were  re-distributed  along  the  network  to  account  for  the
expected new traffic patterns associated with the connectivity established by the project. These
distributions were revised based on the existing turning volumes that would benefit from the new
connections. The percentages were established using the existing volume splits from the
upstream intersections. This provided a reasonable, conservative percentage to use for the
distributions. The trip distributions for each project are shown in Figures 23-28: Trip
Distributions and the resulting traffic volumes are shown in Figures 29-37: 2035 Build Traffic
Volumes.

The Base, No-Build, and Build scenarios were then compared to determine the overall
effectiveness of the proposed improvements for each project. Each project was analyzed
separately since there is no time frame for when projects will be constructed or whether some of
the projects will be constructed at all. However, the Holiday Lane-Ferry Street Connector project
increases the traffic at the Catawba Avenue and Statesville Road (US 21) intersection. Therefore
analysis was performed on the roundabout proposed at this intersection as part of a separate
project. SIDRA was used for this analysis.

SIDRA is recognized by the US Highway Capacity Manual (HCM) and FHWA Roundabout
Guide as the standard software for roundabout analysis. This software calculates measures of
effectiveness based on the HCM calculation methods. The SIDRA results give a level of service
(LOS) for the intersections similar to SYNCHRO.
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SYNCHRO 8.0 was used to analyze the projects in the study area for the alternatives.  The
Synchro results give a level of service (LOS) for the intersections.  The LOS is an important
measure of roadway congestion. The LOS is determined by calculating the delay for the
intersection and converting it  to a letter.  The LOS ranges from A (no congestion) to F (severe
congestion).  The LOS criteria for signalized and unsignalized intersections are shown in Table
1:  Level of Service Criteria.

Table 1: Level of Service Criteria
Signalized Intersections Unsignalized Intersections Roundabouts

LOS Delay per Vehicle
(seconds) LOS Delay per Vehicle

(seconds) LOS
Delay per
Vehicle

(seconds)
A ¢10 A ¢10 A ¢10
B >10 and ¢20 B >10 and ¢15 B >10 and ¢20
C >20 and ¢35 C >15 and ¢25 C >20 and ¢35
D >35 and ¢55 D >25 and ¢35 D >35 and ¢50
E >55 and ¢80 E >35 and ¢50 E >50 and ¢70
F >80 F >50 F >70
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VII. CAPACITY ANALYSIS RESULTS

Catawba Avenue Left Turn Lane Construction

Description
The proposed intersections that were evaluated for turn lanes were Ferry Street, Lake Village
Boulevard, Smith Circle, and School Street. The turn lane storages were determined based on the
proposed queue length of each movement and the existing spacing between intersections. The
proposed lane configurations are shown in Figures 5-6: Proposed Lane Configurations.

Analysis
Table 2 summarizes the measures of effectiveness at these intersections for each scenario. The
Synchro analyses are located in Appendix B.

Table 2: Catawba Avenue Turn Lanes MOE

Intersection
AM Peak PM Peak

2014 2035
No-Build

2035
Build 2014 2035

No-Build
2035
Build

Catawba Avenue & Ferry
Street

LOS C D D C D D
Delay
(sec) 19.1 31.6 31.6 18.7 31.3 31.1

Catawba Avenue & Lake
Village Blvd

LOS B C B B B B
Delay
(sec) 12.8 16.8 14.9 11.7 14.5 13.2

Catawba Avenue &
Smith Circle

LOS A B B A A A
Delay
(sec) 9.1 13.2 11.9 4.6 9.1 8.7

Catawba Avenue &
School Street

LOS A A A A A A
Delay
(sec) 6.7 6.7 5.9 6.9 7.5 6.9

Note:  Delay is based on the worst approach for unsignalized intersections.

Conclusion
The addition of the left turn lanes did not greatly affect the operations for most of the study
intersections, due to the low turning volumes along the corridor, although they were improved.
The addition of the turn lanes also provides future capacity to these intersections as the traffic
volumes continue to grow.
The  turn  lanes  will  remove  the  left  turn  traffic  from  the  thru  lanes  at  these  intersections  and
therefore reduce or eliminate traffic queuing. However, it is difficult to accurately measure the
impact of the turn lanes due to the overall congestion along the corridor. The congestion is
mostly due to the capacity issues associated with the Statesville Rd (US 21) and Main St (NC
115) intersections creating traffic queues along the corridor. The proposed adjacent construction
projects, the DDI and US 21 roundabout, were modeled in SimTraffic and greatly reduced the
westbound queuing. Improvements at NC 115, such as additional thru lanes along NC 115, are
necessary in order to reduce eastbound queuing along Catawba Ave. Improving the congestion at
each end of the corridor will minimize the corridor queuing and therefore maximize the benefit
from the turn lanes removing the turning traffic queues from the thru lanes.
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Floral Lane Extension

Description
The proposed project will extend the southern terminus of Floral Lane to an unsignalized three-
leg intersection with Statesville Road (US 21) approximately 4,200ft south of Catawba Avenue.
The proposed lane configurations are shown in Figure 7: Proposed Lane Configurations.
Currently, there are several other local roads serving single family homes and Cornelius
Elementary School in this area that are forced to travel on Catawba Avenue in order to access
Statesville Road (US 21). The proposed extension will allow this traffic to bypass the Catawba
Avenue corridor and access Statesville Road (US 21) via the new intersection formed with the
Floral Lane extension. Therefore, an analysis was performed for the following additional
intersections to determine the impact of the trip diversions shown in Figure 23:
¶ Catawba Avenue & School Street
¶ Catawba Avenue & Smith Circle
¶ Catawba Avenue & Statesville Road (US 21)

Analysis
Table  3 summarizes the measures of effectiveness for the subject intersections.  The Synchro
analyses are located in Appendix C.

Table 3: Floral Lane Extension MOE

Intersection
AM Peak PM Peak

2014 2035
No-Build

2035
Build 2014 2035

No-Build
2035
Build

Catawba Avenue &
School Street

LOS A A A A A B
Delay
(sec) 6.7 7.1 7.4 6.9 7.1 12.1

Catawba Avenue &
Smith Circle

LOS A B B A A A
Delay
(sec) 9.1 13.6 10.1 4.6 8.3 7.0

Catawba Avenue &
Statesville Road (US 21)

LOS E F E D F E
Delay
(sec) 66.8 113.7 71.1 41.0 81.1 60.3

Statesville Road & Floral
Lane Extension

LOS - - F - - D
Delay
(sec) - - 57.0 - - 30.1

Note:  Delay is based on the worst approach for unsignalized intersections.

Conclusion
The Floral Lane Extension option had a significant positive impact for the LOS of the Statesville
Rd (US 21) & Catawba Ave intersection due to a redistribution of traffic from Catawba Ave onto
Floral Ln. LOS for the 2035 AM and PM Build scenarios are improved to an E and the delays
were reduced by approximately 35% and 25% for the AM and PM Build scenarios, respectively.
The other existing intersections operate at LOS A or B, both of which are acceptable. Similar
improvements would be expected at Statesville Rd (US 21) & Catawba Ave if the proposed
roundabout is installed at that intersection. It is not uncommon for side streets that form
unsignalized intersections with high volume facilities to experience high delays or failing levels
of service.
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Smithville Lane Extension

Description
The proposed project will extend the southern terminus to an unsignalized three-leg intersection
with Statesville Road (US 21) approximately 2,500ft south of Catawba Avenue. The proposed
lane configuration is shown in Figure 8: Proposed Lane Configurations. The proposed
extension will improve safety and traffic operations by reducing the left turn movements from
South Hill Street and Ferry Street for traffic traveling to Statesville Road (US 21). Similarly to the
Floral Lane extension, traffic will be able to bypass the Catawba Avenue corridor by accessing
Statesville Road (US 21) via the new intersection formed with the Smithville Lane extension.
Therefore, an analysis was performed for the following additional intersections to determine the
impact of the trip diversions shown in Figure 24:
¶ Catawba Avenue & Ferry Street
¶ Catawba Avenue & South Hill Street
¶ Catawba Avenue & Statesville Road (US 21)

Analysis
Table  4 summarizes the measures of effectiveness for the subject intersections.  The Synchro
analyses are located in Appendix D.

Table 4: Smithville Lane Extension MOE

Intersection
AM Peak PM Peak

2014 2035
No-Build

2035
Build 2014 2035

No-Build
2035
Build

Catawba Avenue & Ferry
Street

LOS B D D C D D
Delay
(sec) 11.7 31.6 29.3 18.7 31.3 28.6

Catawba Avenue &
South Hill Street

LOS C E D C E D
Delay
(sec) 21.0 36.5 33.3 21.5 35.7 33.3

Catawba Avenue &
Statesville Road (US 21)

LOS E F F D F E
Delay
(sec) 66.8 113.0 89.5 41.0 81.5 66.1

Statesville Road &
Smithville Lane

Extension

LOS - - C - - C
Delay
(sec) - - 18.9 - - 19.4

Note:  Delay is based on the worst approach for unsignalized intersections.

Conclusion
The extension project removes some traffic from Catawba Ave, but due to the low density of the
neighborhood it serves, less traffic is diverted than the Floral Ln extension project. The
Smithville Lane extension provided a positive impact to the Statesville Rd (US 21) & Catawba
Ave intersection while maintaining or improving the LOS at the other existing intersections.
Although the LOS for the 2035 AM Build scenario at Catawba Ave & Statesville Rd is still an F,
the delay was reduced  approximately 20% for both AM and PM scenarios. Similar
improvements would be expected at Statesville Rd (US 21) & Catawba Ave if the proposed
roundabout is installed at that intersection. Similar results would be expected if Vivian Ln or
Weathers  St  were  extended  to  Statesville  Rd  because  the  distribution  would  likely  remain  the
same.
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Bailey Road Re-alignment

Description
The proposed project will create a new signalized three-leg intersection with Statesville Road
(US 21) approximately 1,700ft south of the existing Bailey Road intersection. The proposed lane
configuration is shown in Figure 9: Proposed Lane Configurations. This new connection will
provide an additional access point to Statesville Road for a significant number of local roads and
neighborhoods that access Bailey Road. The re-alignment will also provide a more direct
east/west connection between Old Statesville Road (NC 115) and Statesville Road (US 21). The
existing Bailey Road and proposed Bailey Road extension intersections with Statesville Road
(US 21) were analyzed to determine the impact of the trip diversions shown in Figure 25.

Analysis
Table  5 summarizes the measures of effectiveness for the subject intersections.  The Synchro
analyses are located in Appendix E.

Table 5: Bailey Road Re-alignment MOE

Intersection
AM Peak PM Peak

2014 2035
No-Build

2035
Build 2014 2035

No-Build
2035
Build

Statesville Road (US 21)
& Existing Bailey Road

LOS C F F C E C
Delay
(sec) 31.4 100.4 83.0 22.8 59.7 28.3

Statesville Road (US 21)
& Bailey Road Re-

alignment

LOS - - E - - D
Delay
(sec) - - 80.0 - - 48.9

Bailey Road & Bailey
Road Re-alignment

LOS - - D - - F
Delay
(sec) - - 25.4 - - 61.2

Note:  Delay is based on the worst approach for unsignalized intersections.

Conclusion
The Bailey Road re-alignment scenario provides a benefit to the existing Bailey Rd & Statesville
Rd (US 21) intersection and an acceptable LOS for the proposed extension intersection. The LOS
for the existing intersection is still an F in the 2035 AM Build scenario; however, the delay is
reduced by almost 20%. The LOS for the PM scenario is improved to a C, reducing delay by
more  than  50%.  It  is  not  uncommon  for  side  streets  that  form  unsignalized  intersections  with
high volume facilities to experience high delays or failing levels of service.
In order to further improve the LOS for these intersections, Statesville Rd (US 21) will need to be
widened for additional thru lanes to accommodate the high thru volumes. The additional thru
lanes would allow the heavy thru volumes to process through the intersection with less required
green time, providing additional green time to the other approaches/movements. Additional
storage lengths for turn lanes will not improve the LOS due to the queuing in the thru lanes.
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Old Statesville Road (NC 115) & Bailey Road Improvements

Description
The  analysis  for  this  project  was  based  on  determining  what  improvements  are  needed  to
maintain a satisfactory LOS for the future traffic conditions. Various scenarios were analyzed to
determine the most cost effective improvements that resulted in the desired traffic operations.

Improvements included optimizing the signal timing; extending the storage lengths for the
southbound and eastbound left turn lanes to 500ft and 175ft, respectively; extending the storage
for the westbound right turn lane to 250ft; and adding right turn lanes for the southbound,
eastbound, and northbound approaches. The proposed lane configuration for the recommended
improvements  is  shown  in Figure 10: Proposed Lane Configurations. The scenario results
below are based on our recommendations for improvements at the subject intersection.

Analysis
Table  6 summarizes the measures of effectiveness for the subject intersection.  The Synchro
analyses are located in Appendix F.

Table 6: Old Statesville Road & Bailey Road MOE

Intersection
AM Peak PM Peak

2014 2035
No-Build

2035
Build 2014 2035

No-Build
2035
Build

Old Statesville Road (NC
115) & Bailey Road

LOS D F E E F E
Delay
(sec) 45.7 111.6 66.3 55.6 149.1 72.5

Conclusion
The  proposed  improvements  to  the  intersection  improved  the  LOS  to  E  for  both  AM  and  PM
scenarios. The delay was reduced by approximately 40% and 50% for the AM and PM peak
hours, respectively.
In order to further improve the LOS, Old Statesville Rd (NC 115) will need to be widened for
additional thru lanes to accommodate the high thru volumes along the highway. The additional
thru  lanes  will  allow  the  heavy  thru  volumes  to  process  through  the  intersection  with  less
required green time, providing additional green time to the other approaches/movements.
Construction  of  all  of  the  improvements  is  recommended in  order  to  maximize  the  operational
benefits. The individual improvements will not improve the LOS to an acceptable level.
A roundabout would not be recommended at this location due to the proximity of the railroad
crossing.
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Statesville Road (US 21) & Westmoreland Road Improvements

Description
The  analysis  for  this  project  was  based  on  determining  what  improvements  are  needed  to
maintain a satisfactory LOS for the future traffic conditions. Various scenarios were analyzed to
determine the most cost effective improvements that resulted in the desired traffic operations.

Improvements included optimizing the signal timing; extending the storage lengths for the
northbound and southbound left turn lanes to 500ft; extending the storage length for the
eastbound right turn lane to 350ft; adding a left turn lane for the eastbound approach; and adding
right turn lanes for the northbound, southbound, and westbound approaches. The proposed lane
configuration for the recommended improvements is shown in Figure 11: Proposed Lane
Configurations. The scenario results below are based on our recommendations for
improvements at the subject intersection.

Analysis
Table  7 summarizes the measures of effectiveness for the subject intersection.  The Synchro
analyses are located in Appendix G.

Table 7: Statesville Road & Westmoreland Road MOE

Intersection
AM Peak PM Peak

2014 2035
No-Build

2035
Build 2014 2035

No-Build
2035
Build

Statesville Road (US 21)
& Westmoreland Road

LOS D F F D F E
Delay
(sec) 49.6 156.7 85.8 52.6 151.1 76.0

Conclusion
The proposed improvements to the intersection improved the LOS to E for the 2035 PM Build
scenario, reducing the delay by 50%. The 2035 AM Build LOS is still an F however the delay
was reduced by approximately 45%.
In order to further improve the LOS, Statesville Rd (US 21) will need to be widened for
additional thru lanes to accommodate the high thru volumes along the highway. The additional
thru  lanes  will  allow  the  heavy  thru  volumes  to  process  through  the  intersection  with  less
required green time, providing additional green time to the other approaches/movements.
Construction  of  all  of  the  improvements  is  recommended in  order  to  maximize  the  operational
benefits. The individual improvements will not improve the LOS to an acceptable level.
A roundabout would not be recommended here due to the number of lanes needed to provide an
acceptable LOS and the associated costs with construction.
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Gem Street Extension

Description
The  proposed  project  will  extend  the  eastern  terminus  approximately  600ft  to  an  unsignalized
four-leg intersection with Oak Street and Aftonshire Drive. The proposed lane configuration is
shown in Figure 12: Proposed Lane Configurations. Currently there are several other local
roads serving single family homes and Cornelius Elementary School in this area that are forced
to travel Catawba Avenue in order to access Main Street (NC 115). The proposed extension will
allow this traffic to bypass the Catawba Avenue corridor and access Main Street (NC 115) via
the existing Hickory Street intersection, which reduces the amount of traffic on Catawba
Avenue.  Therefore  analysis  was  performed  for  the  following  intersections  to  determine  the
impact of the trip diversions shown in Figure 26:
¶ Catawba Avenue & School Street
¶ Catawba Avenue & Meridian Street
¶ Catawba Avenue & Main Street (NC 115)
¶ Main Street (NC 115) & Hickory Street

Analysis
Table  8 summarizes the measures of effectiveness for the subject intersections.  The Synchro
analyses are located in Appendix H.

Table 8: Gem Street Extension MOE

Intersection
AM Peak PM Peak

2014 2035
No-Build

2035
Build 2014 2035

No-Build
2035
Build

Catawba Avenue &
School Street

LOS A A A A B A
Delay
(sec) 6.7 9.3 7.0 6.9 10.1 6.7

Catawba Avenue &
Meridian Street

LOS C E D C E D
Delay
(sec) 18.4 35.5 29.5 21.1 40.8 33.5

Catawba Avenue & Main
Street (NC 115)

LOS C E D C E D
Delay
(sec) 28.5 64.6 52.4 27.8 65.1 51.9

Main St (NC 115) &
Hickory Street

LOS F F B F F C
Delay
(sec) 60.2 531.5 15.5 73.6 742.7 21.3

Note:  Delay is based on the worst approach for unsignalized intersections.

Conclusion
The Gem St Extension option had a significant positive impact for the LOS of the Main St (NC
115) & Catawba Ave intersection. The LOS was improved for both 2035 AM and PM Build
scenarios, reducing delay by approximately 20%. The Main St (NC 115) & Hickory St
intersection was signalized in the Build scenario in order to reduce the excessively high delay.
The delay would be expected to increase from the No-Build to Build scenario if no signal was
installed due to the additional trips being added to the stop controlled approach.
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Hickory Street Extension

Description
The  proposed  project  will  extend  the  eastern  terminus  approximately  500ft  to  an  unsignalized
four-leg intersection with Lawn Market Street, Lovers Lawn Terrace, and Brennady Drive. The
proposed lane configuration is shown in Figure 13: Proposed Lane Configurations.   The
proposed extension will provide a significant number of local roads and residencies an additional
access  point  to  Main  Street  (NC  115).  Currently  all  traffic  in  this  area  is  forced  to  use  the
existing Catawba Avenue intersection to access Main Street (NC 115). The Hickory Street
extension also creates additional connectivity with Main Street (NC 115), which permits the
adjacent infrastructure to handle additional development. Therefore analysis was performed for
the following intersections to determine the impact of the trip diversions shown in Figure 27:
¶ Main Street (NC 115) & Catawba Avenue
¶ Main Street (NC 115) & Hickory Street

Analysis
Table  9 summarizes the measures of effectiveness for the subject intersections.  The Synchro
analyses are located in Appendix I.

Table 9: Hickory Street Extension MOE

Intersection
AM Peak PM Peak

2014 2035
No-Build

2035
Build 2014 2035

No-Build
2035
Build

Main Street (NC 115) &
Catawba Avenue

LOS C E E C E E
Delay
(sec) 28.5 65.6 61.9 27.8 71.1 59.5

Main Street (NC 115) &
Hickory Street

LOS F F B F F B
Delay
(sec) 60.2 531.5 10.3 73.6 742.7 13.3

Note:  Delay is based on the worst approach for unsignalized intersections.

Conclusion
The Hickory St Extension option maintains the LOS of the Main St (NC 115) & Catawba Ave
intersection. The delay was reduced for both AM and PM Build scenarios, approximately 5% to
15% respectively. The Main St (NC 115) & Hickory St intersection was signalized in the Build
scenario in order to reduce the excessively high delay. The delay would be expected to increase
from the No-Build to Build scenario if no signal was installed due to the additional trips being
added to the stop controlled approach.
Currently, there are a relatively low number of trips being redistributed with this project;
however, additional connectivity for future development in the Southeast quadrant of these
intersections is provided with this project. Currently any additional trips from future
development are forced to travel through the Catawba Ave intersection. This project will allow
those trips to bypass that intersection and utilize the Hickory St intersection which still has
substantial capacity available.
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Holiday Lane-Ferry Street Connector

Description
The proposed project will construct a connection road between the northern terminus of Ferry
Street, Burton Lane, and Holiday Lane. The proposed lane configuration is shown in Figure 14:
Proposed Lane Configurations. The proposed connection will provide a significant amount of
local roads and residencies improved access to Catawba Avenue. Traffic will be able to access
the signalized intersection at Holiday Lane via the connector street, which reduces the thru trips
on Catawba Avenue, and results in a more efficient intersection. Therefore analysis was
performed for the following intersections to determine the impact of the trip diversions shown in
Figure 28:
¶ Catawba Avenue & Lake Village Boulevard
¶ Catawba Avenue & Ferry Street
¶ Catawba Avenue & South Hill Street/Burton Lane
¶ Catawba Avenue & Statesville Road (US 21)/Holiday Lane

Analysis
Table 10 summarizes the measures of effectiveness for the subject intersections.  The Synchro
analyses are located in Appendix J. The planned roundabout at the intersection of Catawba Ave
& Statesville Rd (US 21) was analyzed due to the trip distribution at the intersection. The
SIDRA results are located in Appendix L.

Table 10: Holiday Lane-Ferry Street Connector MOE

Intersection
AM Peak PM Peak

2014 2035
No-Build

2035
Build 2014 2035

No-Build
2035
Build

Catawba Avenue & Lake
Village Boulevard

LOS B C C B B B
Delay
(sec) 12.8 16.8 16.8 11.7 14.5 14.5

Catawba Avenue & Ferry
Street

LOS C D D C D D
Delay
(sec) 19.1 31.6 31.4 18.7 31.3 30.6

Catawba Avenue & Hill
Street/Burton Lane

LOS C E E C E E
Delay
(sec) 21.0 36.5 36.8 21.5 35.7 35.5

Catawba Avenue &
Statesville Road (US 21)

(Signal)

LOS E F F D F E
Delay
(sec) 66.8 113.0 89.9 41.0 81.5 68.3

Catawba Avenue &
Statesville Road (US 21)

(Roundabout)
LOS - A A - C C

Note:   Delay is based on the worst approach for unsignalized intersections.
Roundabout analysis performed with SIDRA

Conclusion
The Holiday  Ln-Ferry  St  Connector  road  provided  a  positive  impact  to  the  Statesville  Rd (US
21) & Catawba Ave signalized intersection, while maintaining the LOS for the proposed
roundabout and the other intersections. The LOS for the 2035 PM Build scenario was improved
to an E, reducing delay by approximately 20% for the AM and 15% for the PM peak hours.
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VIII. RECOMMENDATIONS

Ranking Methodology
Three ranking metrics were used to determine the potential benefits of each project. These
categories were Operations, Connectivity, and Safety. Each category was assigned a maximum
value and then each project was evaluated to determine the appropriate value to be assigned to
that category. Operations were given the highest  value since the main goal of the study was to
determine improvements to LOS and congestion. Connectivity and Safety were included to
assign values for additional benefits such as additional future capacity, decreased travel times,
and improved safety.
The Operations value was determined by comparing the percent reduction in delay versus the
number of vehicles at each intersection. This provided weighted values for the AM and PM peak
hours for each intersection. Those values were then averaged together for every project and
compared to the other projects. The Connectivity value was determined by looking at a number
of variables for each project, such as adjacent land use, density, and potential for development.
Those factors were then compared between projects and assigned values. Projects that did not
create additional street network were not assigned a value. The Safety value considered the net
change in conflict points and ranked the projects that decreased the potential for collisions.
These values were combined for each project to establish an overall benefit ranking. The
rankings were compared to the estimated cost of each project, in $100,000, to determine a
benefit-cost ratio number between 0-10. The largest number provides the most benefits based on
the criteria above as compared to the cost of the project.

Cost Estimate Assumptions
Due to the conceptual nature of the improvements as well as minimal existing condition
information, several assumptions were made during the cost estimate phase of this analysis. An
Estimate Criteria document containing a detailed list of assumptions used for developing the cost
estimates will be provided to the town along with the cost estimate summary sheets. Some of the
major assumptions are as follow:
¶ Unit prices were determined from comparing 2014 Average Bid Prices from the City of

Charlotte  for  similar  size  projects.  Any  items  that  were  not  included  in  the  City  of
Charlotte Bid Tabs were taken from NCDOT Average Bid Prices.

¶ Typical sections and Right of Way widths used for street extensions matched the existing
conditions of the roadway being extended. The only exception being Bailey Rd Re-
alignment which the Town provided a typical section for.

¶ Right of Way costs were determined based on Mecklenburg County POLARIS database
information.

¶ Percentages of overall construction cost were used for various line items. These
percentages follow standard industry practice for pre-design cost estimating.

¶ Site visits and aerial imagery examination were used to determine potential utility
impacts due to the lack of survey information.

¶ Floral Lane extension Right of Way has already been acquired by Town.
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Project rankings
The table below shows the project ranking values assigned to each project. A bar graph compares
the  benefit-cost  ratios,  overall  benefit  ranking,  and  cost  for  every  project.  The  intersection
improvement projects at Bailey Rd & Old Statesville Rd and Westmoreland Rd & Statesville Rd
had the highest benefit-cost ratios of 9.11 and 6.54, respectively. The Catawba Ave Turn Lanes
project had the lowest ratio of 0.53.

Table 11: Project Ranking Criteria

Figure 1: Project Ranking Chart
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Recommendations
Based on the comparison results and estimated budget of the Town’s phase 1 Bond Package the
following projects are recommended to be progressed:
¶ Bailey Road & NC 115 ($900,000)
¶ Westmoreland Road & US 21 ($1,300,000)
¶ Gem Street Extension ($1,100,000)
¶ Hickory Street Extension ($1,700,000)
¶ Floral Lane Extension ($900,000)

The two intersection projects provide a substantial benefit to the traffic operations of the
intersections and have the highest rankings of all the projects. The Floral Lane extension
provides a significant benefit for the Catawba Avenue & US 21 intersection and provides new
street network for the residences and school to US 21. The Gem Street and Hickory Street
extension projects will alleviate congestion from the Catawba Avenue & NC 115 intersection,
which currently does not have any funded improvements scheduled. The Gem Street and
Hickory Street extension projects both propose a traffic signal at Hickory Street & NC 115,
therefore if both are constructed that cost would be eliminated from the Hickory Street extension
project. The estimated cost of the signal is approximately $470,000. Removing that cost results
in the Benefit-Cost ratio increasing to 2.75, this is the 5th highest ranking. Therefore the
recommended projects are all within the top 5 highest rankings. These projects combine for a
total estimated Bond Package cost of $5,430,000.
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