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Section 1
Introduction
The Town of Zebulon has undertaken an effort to update the town’s existing transportation plan. This
update takes into account recent developments in local and regional patterns of socioeconomic
growth. Growth projected through 2035 in the Triangle region will continue to strain the existing
transportation systems. Additional investment in the town’s transportation system will be needed to
accommodate future economic growth.
The study area is the Zebulon Planning Jurisdiction, which extends beyond the Zebulon town limits.
Encompassing approximately 13.4 square miles, the study area extends generally to the Johnston
County line on the southeast, the Wendell Urban Service Area on the southwest, the Little River on the
west and southwest, north of Pippin Road on the north, and the Franklin and Nash County lines on the
east sides. Significant transportation facilities in the study area include U.S. 64, U.S. 264, and N.C. 96
(Arendell Avenue). The junction of U.S. 64 and U.S. 264 is located within the study area.

Study Purpose: Updating the Existing Plan
The purpose of this report is to recommend changes to the Zebulon Multimodal Transportation Plan.
The previous transportation plan was developed by the town in 2001. It included sections on a
Thoroughfare Plan, Pedestrian and Bicycle Plan, Transit Plan, and an Implementation Plan. Relevant
supporting information was included to qualify results and assumptions made during the planning
process. This addendum is the result of analyses of existing conditions, future travel demand
projections, and overall transportation system conditions. It also takes into account the Capital Area
Metropolitan Planning Organization’s (CAMPO) recent Northeast Area Study effort which includes
Zebulon and the surrounding communities. This report is meant to be an addendum to the older 2001
transportation plan and makes recommendations on what changes should be made to that plan. This
plan combines the Thoroughfare Plan elements and portions of the Pedestrian and Bicycle Plan
elements of the 2001 Zebulon Multimodal Transportation Plan into a new single Thoroughfare Plan.
This new thoroughfare plan not only addresses changes to the roadway system throughout the study
area, it also incorporates within those changes sidewalks and bicycle lanes when appropriate. This
multi-modal approach seeks to provide an integrated solution to the town’s transportation needs. The
new thoroughfare plan also includes a couple of greenway projects. This study did not address the
transit element of the 2001 plan.
Future projections of travel demand are based on the Triangle Regional Model. The Triangle Regional
Model Service Bureau, supported by local planning agencies and the North Carolina Department of
Transportation (NCDOT), provided the future year traffic volumes to CDM Smith for this study.

Study Participants
The study was conducted and guided by a study working group. Individuals participating in the
working group included members of the town’s Board of Commissioners and technical staff employed
by the town. CDM Smith, an international engineering and planning firm, assisted in developing the
study on behalf of the town. The members of the working group are identified below:


Robert Matheny-Mayor
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Don Bumgarner – Town Commissioner
Curtis Strickland – Town Commissioner
Rick Hardin – Town Manager
Chris Ray – Director of Public Works
Mark Hetrick – Planning Director
Julie Spriggs – Senior Planner

Process
Five working group meetings were held in a conference room in Town Hall. Presentations were made
to the working group by the town’s staff and the town’s consultant. These presentations were
followed by discussions and working sessions that involved all of the members of the working group.
CDM Smith staff used their technical knowledge of transportation planning to present transportation
needs and alternatives to the steering committee members who were then able to deliberate and
provide the appropriate local context for the plan’s project priorities. CDM Smith staff worked with
the group to develop roadway cross sections that are in line with the Town’s current desires, while
continuing to provide sufficient capacity for future traffic and appropriate access management
considering the various types of developments that may occur within the Town.
As of this writing, this addendum has yet to go before the full Board of Commissioners or the general
public.
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Section 2
Needs Assessment
CDM Smith staff conducted an analysis of future forecast traffic for the study area. This analysis takes
into account the latest assumptions concerning growth both in Zebulon and in the larger Research
Triangle Region. Based on the findings of this analysis, CDM Smith made recommendations to the
working group. This section discusses the analysis that was conducted.

Existing Document and Plan Review
CDM Smith gathered and reviewed existing documents and plans for the study area including:


NCDOT traffic volume maps;



Zebulon Town Codes;



2001 Zebulon Multimodal Transportation Plan;



NC 96 Corridor Study;



CAMPO Long Range Transportation Plan; and,



CAMPO Northeast Area Study (preliminary documents).

These documents were used to understand the greater context of transportation plan in the region as
it might concern the Town of Zebulon. The information gleaned from these documents directly
informed this addendum.

Travel Demand Modeling
CDM Smith modeling staff developed future traffic volume maps for the study area based on the current
version of the Triangle Regional Model (TRM) available from Triangle Regional Model Service Bureau
(maintained by the Institute of Transportation Research and Education at NC State University). No
modifications were made to the roadway network or socioeconomic data within the TRM. For the purpose
of this study, data from the TRM was used as provided by the Triangle Regional Model Service Bureau.

The TRM is the travel demand model used by CAMPO for long range transportation planning and
travel demand forecasting.
The travel demand model indicated that in 2035 the vast majority of roads within the planning jurisdiction
of the town will function acceptably as two-lane facilities. The lone exception is Arendell Avenue (NC 96)
north of US 64, which will need to be a four-lane facility. Figure 2-1 shows the congestion in Zebulon from
the 2035 model in terms of daily volume over capacity. The segment of Arendell Avenue north of US 64
shown in purple indicates a volume over capacity ratio of greater than 1.0.
The picture looks a bit different when we concentrate on what is occurring during the evening peak period.
Figure 2-2 is a map showing congestion in Zebulon in terms of 2035 PM peak volume over capacity. The
PM peak hour forecast shows that additional congestion occurs during the peak period. While the segment
of Arendell Avenue north of US 64 continues to be the only over capacity segment in Zebulon, it becomes
apparent that Pearces Road, Shepard School Road, and Gannon Avenue approach capacity and could benefit
from additional investment to improve access management and multi-modal opportunities.

DRAFT

2-1

Section 2  Needs Assessment

Figure 2-1: Daily Volume over Capacity
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Figure 2-2: PM Peak Period Volume over Capacity
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Section 3
Project Recommendations
The current Zebulon Multimodal Transportation Plan was developed in 2001. Since then significant
growth has occurred throughout the Research Triangle region of North Carolina. Furthermore, the
planning horizon of the Triangle Regional Model available in 2001 was 2025. The current Triangle
Regional Model planning horizon is 2035. These changes affect how traffic is expected to flow through
the study area in the future.
As a result, certain projects that were included in the original plan may no longer be needed. Other
projects that did not appear to be a concern then should now be added to the plan. This section will
identify those projects from the 2001 plan that should be removed. This section will also discuss what
the new project list looks like and which projects are to be included in this addendum. These
recommendations are being made on the basis of the needs assessment conducted by CDM Smith as
well as on the basis of thorough discussion with the study’s working group. Toward the end of the
section is a recommended project list and map for the Town of Zebulon. This final project list and map
should be considered the Town of Zebulon’s new Thoroughfare Plan and should replace the
thoroughfare plan element, the pedestrian plan element, and the bicycle plan element from the 2001
Zebulon Multimodal Transportation Plan.

Projects Removed from the 2001 Plan
The following list in Table 3-1 identifies the projects that originally appeared in the 2001 Zebulon
Multimodal Transportation Plan that should be removed from the transportation plan. These projects
are no longer needed to advance the transportation goals of the town.
Table 3-1: Projects to be Removed from the 2001 Plan Project List
Project
From
To
2001 Plan Reference
Arendell Ave.
Vance St.
Sycamore St.
Page A8
Barbee St.
Barbee St.
Chamblee Rd. Ext.
Chamblee Rd.
Gannon Ave.
Gannon Ave.

Mack Todd Rd.
Wakefield St.
Bunn Rd.
NS RR Tracks
Little River Bridge
Rotary Dr.

Wakefield St.
Chamblee Rd.
Horton St.
NC 39
Pineview Dr.
Shepard School Rd.

Page A13
Page A14
Page A15
Page A16
Page A17
Page A19

Green Pace Rd.

Arendell Ave.

Proctor St.

Page A22

Hospital Rd.

Mack Todd Rd.

Pony Rd.

Page A27

Judd St.
NC 39
NC 39
Pippin / Debnam Rd.
Temple -Johnson Rd.
US 264

Wakefield St.
Johnston Co. Line
US 264
Gannon Ave.
Gannon Ave.
US 64

Arendell Ave.
US 264
Franklin Co. Line
NC 39
US 264
NC 39

Page A28
Page A33
Page A32
Page A37
Page A44
Page A45
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Table 3-1: Projects to be Removed from the 2001 Plan Project List
Project
From
To
2001 Plan Reference
US 64
Wakefield St.
Water Plant Rd.
Western Parkway
Whitley St.
Worth Hinton Rd.

Little River Bridge
Gannon Ave.
Gannon Ave.
Arendell Ave., South
Vance St.
Gannon Ave.

NC 39
Judd St.
Western Parkway
Arendell Ave., North
Gannon Ave.
Green Pace Rd.

Page A46
Page A47
Page A51
Page A52
Page A53
Page A54

Recommended Project List for 2013 Addendum
The existing Zebulon Transportation Plan included plans separated by use. These were the
thoroughfare plan, the pedestrian plan, the bicycle plan, and the transit plan. The CDM Smith team
focused on combining the thoroughfare plan, pedestrian plan, and bicycle plan into one cohesive map.
This identifies proposed changes in the roadway cross section and considers the needs of all users.
This method will better assist the town, public, and developers in understanding how the road will
actually appear and will better define the dimensions of the roadway, which can then be incorporated
into future development plans. Though not included as a project in this addendum, the Town of
Zebulon is aware that a north-south NC 96 Bypass along an as of yet undetermined alignment may be
needed at some point in the future.
Table 3-2 contains the recommended project list that will make up the updated Zebulon Multi-modal
Transportation Plan. This project list contains both projects which have been retained from the 2001
plan as well as new projects needed to address the town’s transportation goals. The Map Number
column in Table 3-2 corresponds to the project numbers that appear on the project map. The project
map appears in Appendix A. Descriptions of individual cross sections are in Appendix B. The project
configurations for NC 96 are shown in Appendix C.
Table 3-2: New Zebulon Multi-modal Transportation Plan Project List
Map
Number

Main Rd

From

To

Project Description

Arendell Ave.,
North

Pippin Rd.

Proctor St.

2-lane with wide paved shoulders
and sidewalk on one side of the
roadway

17

Arendell Ave.,
North

Proctor St.

US 64

Consistent with the town’s NC 96
Engineering Report (3/27/2012).

1

Arendell Ave.,
North

At Judd St.

Intersection improvement

4

Arendell Ave.,
North

Gannon Ave.

Lee St.

Arendell Ave.,
North

Lee St.

US 64

DRAFT

3-lane curb and gutter with wide
outside lanes, narrow center turn
lane, and sidewalks on both sides
of the road
3-lane curb and gutter with wide
lanes and sidewalks on both sides
of the roadway

28

15
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Table 3-2: New Zebulon Multi-modal Transportation Plan Project List
Map
Number

Main Rd

From

To

Project Description

Arendell Ave.,
South

Planning
Jurisdiction

Town Limits

2-lane with wide paved shoulders

10

Arendell Ave.,
South

Town Limits

Vance St.

2-lane with sharrows, on street
parking, and sidewalks on one side
of the roadway

3

Barbee St.

Town Limits

Five County
Stadium

Greenway / multi-use path

9

Gannon Ave., West

Pineview Dr.

Rotary St.

3-lane with wide paved shoulders
and sidewalks on both sides of the
roadway

2

Gannon Ave., East

Arendell Ave.

0.20 miles
east of
Industrial Dr.

Gannon Ave., East

0.20 miles
east of
Industrial Dr.

0.16 miles
west of Old
US 264

Gannon Ave., East

0.16 miles
west of Old
US 264

US 264

Gannon Ave., East

US 264

0.11 miles
west of Old
Bunn Rd.

Ginger Lake Ct.

2-lane median divided with wide
lanes and sidewalks on both sides
of the roadway
2-lane median divided with
narrow concrete median, wide
lanes, and sidewalks on both sides
of the roadway
2-lane median divided with wide
lanes and sidewalks on both sides
of the roadway

22

23

24

2-lane with wide paved shoulders

25

Greenway / multi-use path

12

Green Pace Rd.

East of River
Ridge Rd.

Arendell Ave.

2-lane with wide paved shoulders

5

Horton St.

Arendell Ave.

Whitley St.

2-lane curb and gutter with wide
lanes and sidewalks on both sides
of the roadway

20

Horton St.

Whitley St.

Planning
Jursdiction

2-lane with wide paved shoulders

21

Judd St., East

Arendell Ave.

Shepard
School Rd.

2-lane curb and gutter with wide
lanes and sidewalks on both sides
of the roadway

32
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Table 3-2: New Zebulon Multi-modal Transportation Plan Project List
Map
Number

Main Rd

From

To

Project Description

Mack Todd Rd.

North of
Barbee St.

Gannon Ave.

2-lane with wide paved shoulders
and sidewalk on one side of the
roadway

6

Old Bunn Rd.

Shepard
School Rd.

Karial Ct.

2-lane curb and gutter with wide
lanes and sidewalks on both sides
of the roadway

16

Old Bunn Rd.

Karial Ct.

Planning
Jursdiction

2-lane with wide paved shoulders

14

Old US 264

Gannon Ave.

0.25 miles
south of
Gannon Ave.

2-lane with wide paved shoulders
and sidewalk on one side of the
roadway

30

Pearces Rd.

Arendell Ave.

Proctor St.

2-lane curb and gutter with wide
lanes and sidewalks on both sides
of the roadway

26

Pearces Rd.

Proctor St.

Beaver Dam
Creek

2-lane with wide paved shoulders

27

Pony Rd.

South of
Shannon Dr.

Gannon Ave.

2-lane with wide paved shoulds
and sidewalk on one side of the
roadway

11

Proctor.

Arendell Ave.

Shepard
School Rd.

2-lane curb and gutter with wide
lanes and sidewalks on both sides
of the roadway

Riley Hill Rd.

Planning
Jurisdiction

Arendell Ave.

2-lane rural roadway with wide
paved shoulders

31

Shepard School
Rd.

Gannon Ave.

Old Bunn Rd.

2-lane curb and gutter with wide
lanes and sidewalks on both sides
of the roadway

13

Shepard School
Rd.

Old Bunn Rd.

Tippett Rd.

2-lane with wide paved shoulders

18

29

8

Wakefield St.

Sir David Dr.

Town Limits

2-lane with wide paved shoulders
and sidewalk on one side of the
roadway

Wakefield St.

Town Limits

Gannon Ave.

2-lane with wide paved shoulders
and sidewalk on one side of the
roadway
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Section 4
Plan Implementation
A review of the Town of Zebulon ordinances indicates that there are very few ordinances pertaining to the
requirement for transportation facilities as part of new developments, rezoning, or the upgrade of existing
buildings to a higher use. The lone exception is section 152.194 which requires the completion of a traffic
impact analysis (TIA) for any new development that is anticipated to generate at least 100 trips in the AM
or PM peak hour or redevelopment projects that are anticipated to generate at least 250 trips in the AM or
PM peak hour. The recommendations included in the TIA are then considered by the Technical Review
Committee for incorporation in the site plan. The current ordinances also allows for the waiver of the
preparation of a TIA or certain elements of the TIA to be decided by the Board of Commissioners.
Additionally the town has special legislation from the 1989 General Assembly (Ch. 606 HB 802) which
allows the collection of a transportation fee. These transportation fees are subject to the following
limitations:


Used to fund transportation projects;



No more than 50% of the capital costs of a given project can be paid for by these fees;



The town must estimate the capital costs of each project included in the plan;



The fee must be based on reasonable and uniform considerations of capital cost;



The fee must be based on reasonable classifications and rates; and,



That the money collect as fees must be spent within:
-

Six years for projects that the town provides on its own; or,

-

Ten years for projects provided in conjunction with other government agencies, such
as the North Carolina Department of Transportation.

Strategies for Implementation
The town has several options to implement the recommendations included in this plan. They include:

1

2

3

Require the dedication of right-of-way – This would only be applicable for situations for
where the proposed cross section on the roadway exceeds the available right-of-way.
However, during the completion of this plan, special care was given to fit the proposed
improvements within the right of way, so that additional right-of-way needs would be
minimal.
Require the construction of half of the roadway cross section within the road
frontage limits of the proposed development – This would accelerate the construction of
the roadway facilities, but would result in a piecemeal approach to construction that would
create inconsistencies in the roadway network.
Require the construction of pedestrian facilities for the road frontage limits of the
proposed development – This method would also create inconsistencies in the pedestrian
DRAFT
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4

5

6

network, but this would not be as obtrusive as the requirement for construction of half of
the roadway cross section. This strategy could be combined with a requirement for right-ofway dedication.
Require only the improvements identified as part of a TIA – This could be considered
the “do nothing” approach as it would be consistent with the Town’s current ordinances,
would fix any site specific issues, but would not advance the construction of the roadway
network consistent with the updated Transportation Plan. However, improvements
required as part of this approach could be required to be constructed in a manner
consistent with the updated Transportation Plan.
Fee in Lieu – The town could assess a cash value to any of the previous three options and
request that the developer provide a cash payment to the town in lieu of the developer
constructing the required improvements. The town would then use the cash collected
toward the construction of the improvements. This would ensure an orderly and rational
construction of the transportation improvements as opposed to the piecemeal
improvements that developers would make on their own. However, the legislative authority
to accept fee in lieu payments is uncertain at this time and would require extra research to
determine whether or not such a strategy would be legal.
Implement a transportation fee – This would take advantage of the special legislation and
would allow for faster and seamless construction of prioritized facilities within the town.
However, this would also require that the town estimate capital costs for all roadway
recommendations and develop a formula for applying the fee to specific developments.

Applicability
As currently written a TIA is required for any new developments that are expected to generate more than
100 trips in a peak hour or any re-development expected to generate more than 250 trips in the peak hour.
This is a reasonable standard and is consistent with other municipalities in the area. This standard may be
too high for strategies that require the dedication of right-of-way. If right-of-way dedication is used by the
town, CDM Smith recommends that for any situation in which the town requires the review of a site plan a
right-of-way dedication be identified as an option. Again, it is important to remember that opportunities
for right-of-way dedication will be limited. The development thresholds for a TIA are also reasonable for
the other implementation strategies listed above; however, if the construction of pedestrian facilities will
be required, the town may wish to tie the construction of those facilities with certain land uses that may not
generate much vehicular traffic but could generate significant amounts of pedestrian traffic.
The transportation fee identified above as option 6 provides the most flexible and comprehensive approach
to implementing a transportation plan of this scope. The legislation which enables the transportation fee is
quite clear in the applications and limitations of the uses of such a fee. As such, the town would need to
conduct a thorough review of the techniques employed by comparable municipalities around the region for
transportation fee calculation before implementing such a strategy. A robust and defensible methodology
will be based on forecast peak traffic, future development trip generation, and transportation project
capital costs. The town should be sure to consult with its attorney prior to implementing any
transportation plan to ensure compliance with state legislation.
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Appendix B
Project Cross Sections
2-Lane with Sidewalk and Bicycles

This cross section configuration includes two, 14 foot lanes with curb and gutter and sidewalks on
both sides of the roadway. The wide lane width could be used to accommodate bicycles. The total
width from side walk to sidewalk is 47 feet.

Main Rd

From

To

Map Number

Proctor St.
Wakefield St.
Shepard School Rd
Old Bunn Rd.
Horton St.
Pearces Rd.
Judd St., East

Arendell Ave.
Town Limits
Gannon Ave.
Karial Ct.
Arendell Ave.
Arendell Ave.
Arendell Ave.

Shepard School Rd
Gannon Ave.
Old Bunn Rd.
Planning Jurisdiction
Whitley St.
Proctor St.
Shepard School Rd.

7
8
13
16
20
26
32
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Rural Roadway with Wide Paved Shoulders

This cross section consists of two, 12 foot lanes with 4 foot paved shoulders that could accommodate
bike lanes on both sides of the roadway. The total width of the pavement is 32 feet.
Main Rd

From

To

Map Number

Green Pace Rd.
Arendell Ave., South
Old Bunn Rd.
Shepard School Rd.
Horton St.
Gannon Ave., East

East of River Ridge Rd.
Planning Jurisdiction
Shepard School Rd.
Old Bunn Rd.
Whitley St.
0.16 miles west of Old
US 264
Proctor St.
Planning Jurisdiction

Arendell Ave.
Town Limits
Karial Ct.
Tippett Rd.
Planning Jurisdiction
US 264

5
10
14
18
21
25

Beaver Dam Creek
Arendell Ave.

27
31

Pearces Rd.
Riley Hill Rd.
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Rural Roadway with Sidewalk and Bicycles

This cross section consists of two, 12 foot lanes with 4 foot paved shoulders that could accommodate
bicycle lanes. The cross section also features a side walk on one side that is separated from the road
by a ditch. The distance of separation of the side walk is variable based on speed, volume, and the
slope of the ditch. The total width of the pavement is 32 feet.

Main Rd

From

To

Map Number

Mack Todd Rd.
Pony Rd.
Arendell Ave.,
Wakefield St.
Old US 264

North of Barbee St.
South of Shannon Dr.
Pippin Rd.
Sir David Dr.
Gannon Ave.

Gannon Ave.
Gannon Ave.
Proctor St.
Town Limits
0.25 Miles south of
Gannon Ave.

6
11
17
29
30
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Downtown Transition

This cross section consists of two, 13 foot, 6 inch lanes with shared lane markings for bicycles, 8 foot
on street parking lanes, and curb and gutters on both sides of the roadway. The cross section also has
sidewalks on one side of the roadway. The total width from curb to curb is 43 feet.

Main Rd

From

To

Map Number

Arendell Ave., South

Planning Jurisdiction

Town Limits

3
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Greenway / Multi-Use Path

This cross section includes a 10 foot paved multi-use path that can accommodate pedestrian and
bicycle traffic and 2 foot soft shoulders.
Main Rd

From

To

Map Number

Barbee St.
Ginger Lake Ct.

Town Limits

Five County Stadium

9
12

B-5
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2-Lane with Concrete Median

This cross section includes two, 14 foot lanes with curb and gutter separated by a 4 foot concrete
median. The wide lane width could be used to accommodate bicycles. The cross section also includes
5 foot sidewalks with 2 foot 6 inches of terrain on both sides. There are lamp posts posted along the
sidewalks located within the far side terrain area. The total width of the cross section is 56 feet 2
inches.
Main Rd

From

To

Map Number

Gannon Ave., East

0.20 miles east of
Industrial Dr.

0.16 miles west of Old
US 264

23
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3-Lane

This cross section includes two 14 foot lanes and a 12 foot two-way center turn lane with curb and
gutters. The wide lane width could be used to accommodate bicycles. The cross section also includes
sidewalks on both sides of the roadway. The length from the edge of the sidewalk to the curb and
gutter is 7 foot 6 inches. The total width from sidewalk to sidewalk is 59 feet.

Main Rd

From

To

Map Number

Arendell Ave., North

Lee St.

US 64

15
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3-Lane with Narrow 2-way Left Turn Lane

This cross section includes two 14 foot lanes and a narrow 9 foot two-way center turn lane. The wide
lane width could be used to accommodate bicycles. The cross section also includes sidewalks on both
sides of the roadway. The total width of the cross section from sidewalk to sidewalk is 56 feet.

Main Rd

From

To

Map Number

Arendell Ave., North

Gannon Ave.

Lee St.

28
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2-Lane Median Divided

This cross section includes two 14 foot lanes with curb and gutter, divided by a 4 foot concrete
median. The wide lane width could be used to accommodate bicycles. The cross section also includes
5 foot sidewalks with 2 foot 6 inches of terrain on both sides. There are lamp posts posted along the
sidewalks located within the far side terrain area. The total width of the cross section is 56 feet 2
inches.
Main Rd

From

To

Map Number

Gannon Ave., East

Arendell Ave.

22

Gannon Ave., East

0.16 miles west of Old
US 264

0.20 miles east of
Industrial Dr.
US 264

24
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3-Lane with Ditch and Sidewalks

This cross section includes two 12 foot lanes, a 12 foot two-way center turn lane, and 4 foot paved
shoulders on both sides of the roadway that could accommodate bicycle traffic. The cross section also
features sidewalks on both sides that are separated by a ditch. The distance of separation of the side
walk is variable based on speed, volume, and the slope of the ditch. The total width of the paved
section is 44 feet.
Main Rd

From

To

Map Number

Gannon Ave., West

Pineview Dr.

Rotary St.

2
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Consistent with NC 96 Study

The Town of Zebulon has recently conducted a corridor study of NC 96 / North Arendell Avenue. The
preferred configuration developed as part of that study is attached to this plan. Please refer to
Appendix C for the preferred configuration for this project.
Main Rd

From

To

Map Number

Arendell Ave., North

Pippin Rd.

Proctor St.

1
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Appendix C
NC 96 Corridor Study
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