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January 24, 2007 
 
 
Mr. David W. Joyner 
Executive Director 
North Carolina Turnpike Authority 
5400 Glenwood Avenue 
Suite 400 
Raleigh, NC  27612 
  
Re: Preliminary Traffic and Revenue Study – Proposed Mid-Currituck Bridge 
 
Dear Mr. Joyner: 
 
Wilbur Smith Associates (WSA) is most pleased to submit this report summarizing the results of 
our preliminary traffic and revenue study for the proposed Mid-Currituck Bridge. 
 
The proposed Mid-Currituck Bridge would involve construction of seven miles of new road and 
bridge from US 158 on the mainland to NC 12 in the northern Outer Banks.  This area has very 
limited road access.  A single two-lane road serves the entire length of the Outer Banks from 
Southern Shores at the intersection of US 158 and NC 12 to the end of the paved road at Corolla.  
Additional development is present north of Corolla, which is accessible only via four-wheel 
drive vehicles operating on the beach.  The proposed bridge would save 35 miles and over an 
hour for some journeys between the mainland and the northern Outer Banks.  In the summer, the 
intersection at Southern Shores is heavily congested which causes severe travel delays 
particularly on the weekends.  Few if any opportunities exist to relieve these congestion levels 
and the proposed bridge would significantly ease the congestion as the area continues to grow. 
 
We prepared our forecasts using a transportation demand model developed specifically for this 
study since no other models were available.  We conducted extensive origin-destination surveys 
of motorists in the area as well as traffic studies.  However, please note that this study was 
conducted at a preliminary level of detail and is not sufficient to support project financing.  
Comprehensive traffic and revenue studies would be needed before financing. 
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Our project manager, David Danforth, and other key members of the project team including 
Amit Thomas, Patrycja Padlo, Marc Torello, and Will Letchworth gratefully acknowledge the 
assistance provided by NCTA staff, the Town of Southern Shores, the NCDOT, and others 
during the course of the study.  We have appreciated this opportunity to be of service to the 
Authority. 
 
Respectfully submitted, 
 
WILBUR SMITH ASSOCIATES 
 
 
 
 
 
Edward J. Regan, III 
Senior Vice President 
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CHAPTER 1 
 INTRODUCTION 

The proposed Mid-Currituck Bridge is one of several candidate toll pro-
jects under consideration by the North Carolina Turnpike Authority 
(NCTA).  The primary objective of the preliminary traffic and revenue 
study for the proposed Bridge was to determine the potential toll revenue 
that could be expected from the facility. 
 
The study was conducted at a preliminary feasibility study level, com-
monly referred to as a “level 2” traffic and revenue analysis.  This level of 
analysis is not intended for use in direct support of project financing.  A 
more detailed, comprehensive traffic and revenue study would be required 
for that purpose. 
 

PROJECT DESCRIPTION 

The Currituck Outer Banks is a part of the North Carolina Outer Banks 
system.  The primary industry of the Outer Banks is tourism and tourist-
related commercial activities, retail sales.  Access to the Currituck Outer 
Banks is along US 158, such as cottage rentals and uses the Wright Me-
morial Bridge to cross the Currituck Sound between Point Harbor on the 
Currituck County mainland and Kitty Hawk on the Outer Banks.  Visitors 
can also reach the Currituck Outer Banks using US 64 which connects the 
mainland to the Outer Banks at Manteo. 
 
Figure 1-1 depicts the regional setting of the project and its relationship to 
the surrounding transportation system.  The project study area extends 
along US 158 from the intersection of US 158 and US 168 at Barco to the 
intersection of US 158 and NC 12 in Southern Shores and along NC 12 
from Southern Shores to Corolla.  NC 12 is the only state-maintained road 
on the Currituck Outer Banks and is approximately 22 miles in length.  
Additional residential housing is located north of Corolla at Swan Beach, 
North Swan Beach, and Carova Beach.  Public access to these areas is 
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available only by 4-wheel drive vehicle along the beach or boat.   No pub-
lic access is available via Virginia. 
 
The proposed Mid-Currituck Bridge and access road would connect NC 
12 on the Currituck Outer Banks to US 158, a distance of approximately 
seven miles. Preliminary environmental and project development studies 
are underway; the final location of the proposed new bridge and roadway 
has not been chosen.  The routing shown in Figure 1-2 illustrates the gen-
eral location, which begins on US 158 near Aydlett and crosses Maple 
Swamp and the Currituck Sound to Corolla. 
 
Figure 1-2 also illustrates the approximate location of the single toll plaza, 
which would be located on the mainland near US 158.  All traffic using 
the bridge would pass through this plaza and pay a toll either in cash or 
electronically. 
 
Currently, the Wright Memorial Bridge is the first connection to the Outer 
Banks from the mainland south of the Virginia border, a distance of ap-
proximately 32 miles.  The Wright Memorial Bridge and NC 12 experi-
ence significant congestion primarily during the peak tourist season.  
However, travel time along NC 12 deteriorates during peak hours on a 
year round basis. 
 
The distance from the Aydlett area on US 158 to Corolla is approximately 
45 miles.  During peak periods this journey can take 1.5 hours or more.  
The analysis conducted as part of this study indicates that the proposed 
bridge could save as much as 35 miles and nearly an hour of driving time 
between Corolla and Coinjock during peak periods when the new bridge is 
first opened. 
 
The proposed Mid-Currituck Bridge would provide residents and visitors 
with an alternative route to access the Outer Banks that would avoid the 
congestion on NC 12.  In addition, the toll facility would be a second ac-
cess for mainland based emergency services; and would provide an impor-
tant additional emergency evacuation route. 
 

SCOPE OF WORK 

Existing traffic volumes and speed delay data were developed for the 
study area’s network to create a baseline picture of traffic operating condi-
tions in the area.  The State Transportation Improvement Program was re-
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viewed to identify any programmed improvements to the roadway net-
work over the next seven-year period. 
 
Previous reports and studies on the proposed Mid-Currituck Bridge project 
were also reviewed.  This material included a draft environmental impact 
statement (DEIS) evaluating the potential impacts of the proposed project 
as an un-tolled facility, the draft Currituck County Coastal Area Manage-
ment Act (CAMA) Land Use Plan, and NCDOT annual traffic counts. 
 
Supplemental traffic counts and a survey of motorist travel patterns were 
conducted for this preliminary traffic and revenue study.  Response to the 
surveys was strong with just under 12,000 surveys distributed and over 
1,800 valid surveys returned, a return rate of over 15 percent.  Questions 
asked in the survey were designed to identify the respondent’s travel pro-
file.  Questions asked included whether or not the respondent resides lo-
cally, the respondent’s purpose for the trip, how often the respondent 
makes the trip, and where the trip began and ended.  This information pro-
vided the basis for the development of a travel demand model for the area 
and for future public involvement activities for the Mid-Currituck Bridge 
supplemental environmental studies. 
 
TRAFFIC MODEL DEVELOPMENT 
After the baseline data was collected, a travel demand model was devel-
oped to simulate traffic in the project study area.  This model subdivided 
the area into 29 traffic analysis zones based on the geography and the dis-
tribution of trips in the area.  Existing land use data collected from the 
draft Currituck County CAMA Land Use Plan was used to identify the 
characteristics of the traffic analysis zones.  Year 2006 traffic projected by 
the model was calibrated to the traffic counts provided by NCDOT and the 
counts collected for this study.  After the model was calibrated to accu-
rately reflect current conditions, programmed improvements to the road-
way network were added for use in analyzing future conditions.  
 
AREA GROWTH ANALYSIS 
Future growth is particularly important in determining the potential viabil-
ity of a proposed facility such as the Mid-Currituck Bridge. In order to 
forecast future volumes in the study area, growth patterns as identified by 
the draft Currituck County CAMA Land Use Plan, the Duck CAMA Land 
Use Plan and the Kitty Hawk Land Use Plan were reviewed. 
 
Growth for the year 2025 as projected by these plans was assigned to the 
appropriate traffic analysis zones in order to develop a traffic model for 
that year.  After the year 2025 model was developed, the growth projec-
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tions were refined to develop projections for the opening year of 2013, and 
interim years of 2015 and 2020.  These interim-year models were integral 
to predicting the future year’s revenue streams for the proposed toll road. 
 
TRAFFIC AND REVENUE ANALYSIS  
After the traffic model was refined for current and future years, a series of 
traffic assignments was developed with and without the proposed Mid-
Currituck Bridge.  In each case, these model runs included peak tourist 
season and off-peak tourist season periods as well as weekend and week-
day traffic.  These runs also modeled the proposed facility as un-tolled and 
tolled at various rates to test the sensitivity of the toll traffic to different 
toll rates.  A review of the reasonableness of the results of these analyses 
particularly under tolled conditions was performed using various evalua-
tion techniques including select link, corridor share, and capture rate. 
 
Toll sensitivity curves for year 2025 were developed to determine the op-
timal toll rates.  These optimum rates were utilized in developing traffic 
assignments for future years.  
 
Based on the traffic modeling results, annual estimates of traffic and reve-
nue were prepared for the proposed Mid-Currituck Bridge from the 2013 
opening year through 2025.  Revenue forecasts for the early years were 
adjusted to include a “ramp up” period.  Traffic on a new toll road in-
creases gradually as customers become accustomed to using the facility.  
This reflects the fact that full demand on a toll facility is not typically real-
ized immediately upon opening but gradually over a period of two to four 
years.  Allowances were also made for induced traffic, which often occurs 
when a new transportation facility such as this bridge provides signifi-
cantly better access to previously underserved areas. 
 

REPORT STRUCTURE 

The remainder of this report consists of four chapters and an appendix: 
 
 Chapter 2 presents existing traffic conditions in the study area and sur-

rounding areas. 
 Chapter 3 describes the results of the origin-destination survey con-

ducted in the study area. 
 Chapter 4 describes the existing socioeconomic conditions and the 

projected socioeconomic growth of the area. 
 Chapter 5 describes the development of the traffic forecast model, as-

sumed roadway improvements, toll scenarios, toll sensitivity, traffic 
and revenue forecasts and the net toll operating revenue analysis. 
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CHAPTER 2 
 EXISTING TRAFFIC CONDITIONS 

 
A major part of the effort of this study involved collecting data and docu-
menting existing traffic conditions and travel behavior in order to: 
 
 Predict travel behavior after the proposed Mid-Currituck Bridge and 

other facilities planned over the forecast period are constructed; and 
 
 Develop a travel demand model to forecast future traffic in the study 

area that adequately replicates observed existing traffic conditions. 
  

To achieve these objectives, data on traffic speeds, traffic volumes, and 
vehicle types in the study area were compiled.  Additionally, a route re-
connaissance and a review of available traffic statistics on highways 
within the study area were conducted.  
 
This empirical documentation of the area roadway network was aug-
mented through the collection of available traffic trend data from North 
Carolina Department of Transportation (NCDOT).  Information on pro-
grammed highway improvements in the study area were reviewed and in-
corporated into the analysis. 
 
This chapter describes the data used to characterize the operational per-
formance of the existing roads and bridges in Currituck and Dare Coun-
ties.  These traffic data collection efforts consisted of three components:  
 
 route reconnaissance;  
 speed/delay travel studies; and  
 historical traffic count data. 

 
Route reconnaissance studies were preformed on major roadways such as 
US 158 and NC 12.  This effort was used to create the travel demand 
model characteristics that would accurately reflect current conditions.  
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This is an important component in creating and calibrating a new travel 
demand model.  
 
Speed and delay studies were performed using GPS units to collect the lo-
cation and speed of vehicles while in motion.  This information is used to 
calibrate the travel demand model and to assess the current travel speeds 
and levels of congestion on the existing road network.  These studies were 
conducted on US 158 from Barco on the mainland to Kitty Hawk on the 
Outer Banks; and on NC 12 from Kitty Hawk to the northern terminus of 
NC 12. 
 
Historical traffic counts were reviewed to evaluate traffic growth in the 
region as context for understanding the evolution of travel behavior after 
the proposed toll bridge is constructed.  This information was supple-
mented by new traffic counts on major roadways in the Currituck Sound 
study area. 
   

ROUTE RECONNISSANCE 

Site visits were conducted in August, during the peak tourist season, and 
in September, which provided data more typical of off-peak conditions.  
Key attributes such as the following were also collected on sections of US 
158, US 64 and NC 12: 
 
 posted speed limits; 
 number of lanes; 
 presence and location of turning lanes; and  
 location of interchanges and traffic signals. 

 
Information was collected on the following sections of US 158, US 64 and 
NC12: 

 
 US 158 from intersection with NC 168 at Barco to the US 158/NC 12 

intersection at Southern Shores; 
 US 158 from the US 158/NC 12 intersection in Southern Shores to US 

64; 
 NC 12 from Southern Shores to Corolla; and 
 US 64/264 from US 158 to Roanoke Island via Roanoke Sound 

Bridge. 
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These roadways were farther subdivided to better represent the observed 
characteristics.  Figure 2-1 shows the locations of each section and Table 
2-1 describes key attributes. 
 
 

Route Location
Lanes Per 
Direction

Traffic 
Lights

Left Turn 
Lanes

Posted 
Speed 
Limit

US 158 NC 168 to Point Harbor 2 Yes Yes 55
US 158 Wright Memorial Bridge 2 No No 55
US 158 Southern Shores to Whalebone 2 Yes Yes 45-50
NC 12 Southern Shores to Corolla 1 Yes Yes 35-45
US 64 Whalebone to Stumpy Point 2 No No 55

Table 2-1
Key Attributes of Studied Roadways

 
 
 

SPEED AND DELAY STUDIES 

Another important component in modeling calibration is speed-delay 
analysis.  This features analysis captures the travel speeds and travel de-
lays drivers experience along various roadways at different times.  Speed 
and delay studies using GPS units were performed in both directions on 
US 158 and NC 12 during peak and off-peak hours and on multiple days.  
The results of those studies are presented in Table 2-2.  Speeds during the 
off-peak season generally were found near posted speed limits.  However, 
during peak periods, the speeds were considerably lower.  
 
Average operating speeds on some sections of US 158 and NC 12 during 
peak periods were considerably below the averages shown in Table 2-2.  
This is particularly true at the Wright Memorial Bridge and at the junction 
of US 158 and NC 12 at Southern Shores in the southbound direction on 
Saturdays in the summer season when vacation rental changeovers occur. 
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HISTORICAL TRAFFIC COUNTS 

A variety of historical traffic count data was used in this study to better 
understand the traffic patterns of Currituck and Dare Counties; specifi-
cally, traffic growth, traffic variation due to tourism and traffic variations 
due to day of the week.  Figure 2-2 represents traffic volumes at various 
locations along US 158, US 168, US 64 and NC 12. All volumes are 
shown in thousands of vehicles. 
 
Table 2-3 shows volume patterns between 1995 and 2005 for several loca-
tions.  Overall, traffic volumes peaked in 2001 followed by a slight decline 
over two years and gradual increase in 2004/2005.  Part of this decrease in 
2001 could be the result of a general decline in tourism travel following 
the 2001 terrorist attacks.  Another factor that probably dampened travel in 
2005 was the sudden increase in fuel prices. 
 
The principal competing route to the proposed toll bridge would be the 
Wright Memorial Bridge (US 158) across Currituck Sound.  Figure 2-3 
compares traffic volumes on US 158 to traffic volumes on NC 12 north of 
the US 158/NC 12 junction. 
 
US 158 on the mainland between Barco and Point Harbor has exhibited 
little growth in the most recent five-year period (2000-2005).  Average 
Annual Daily Traffic (AADT) crossing the US 158 Bridge was at 18,000 
vehicles per day (vpd) in 2005 as reported by NCDOT.  However, on the 
east side of the bridge the US 158 AADT was 23,000 vpd in 2005.  US 
158 to the south of the NC 158/NC 12 intersection was 26,000 vpd in 
2005.  NC 12 to the north of this junction carried about 14,000 vpd in 
2005.  The higher volume to the east of the bridge in comparison to the 
volume west of the bridge indicates that a large amount of traffic is “local” 
to the Outer Banks.  That is, this local traffic is generated by the various 
businesses between the US 158 Bridge and the US 158/NC 12 intersec-
tion. 
 
Traffic levels on NC 12 between Southern Shores and Corolla appeared to 
be down in 2005.  Fuel prices may be one reason.  However, another rea-
son could be that congestion along this road has reached a saturation point 
and has become a deterrent to traffic growth. 
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FIGURE 2-3
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Supplemental traffic counts were collected at the locations shown in green 
on Figure 2-2.  These counts demonstrate the differences between factors 
such as day of week and/or seasonal variations.  Table 2-4 shows the daily 
traffic variations observed on US 158 and NC 12.  The higher traffic vol-
umes on weekends are most likely the result of tourists arriving or depart-
ing from their vacation destinations and “day trippers” to the public beach 
access points.  For example, at US 158 and Dogwood Trail between the 
US 158 Bridge and NC 12, Saturday traffic was 132 percent higher than 
the average daily traffic for this location. 
 
Figure 2-4 shows monthly traffic variations for 2005 and 2006 collected 
from the Wright Memorial Bridge permanent automatic traffic recording 
station.  In 2005, traffic volumes during July were 45.5 percent higher 
than during February.  This clearly shows that during summer months traf-
fic on US 158 and NC 12 can double due to tourism. 
 
As it might be expected, passenger vehicles predominate in this region.  
Table 2-5 shows that nearly 99 percent of the vehicles counted over 7-day 
periods in the peak and off-peak seasons were passenger vehicles and light 
trucks such as pickups and other light and medium size trucks. 
 

 

Location & Nearest Crossing Road
Passenger 
Vehicles

Light and 
Medium 
Trucks

Heavy 
Trucks

Total 
Vehicles

US 158 - Young Road Northbound 75.45 21.94 2.61 100
US 158 - Young Road Southbound 84.52 13.84 1.64 100
NC 12 - Fonck Street Eastbound 82.23 15.74 2.02 100
NC 12 - Fonck Street Westbound 88.29 9.63 2.09 100
NC 12 - Hilton 73.47 25.81 0.72 100
NC 12 - Chicahawk South 74.21 24.94 0.86 100
NC 12 - Chicahawk North 72.12 26.93 0.95 100
NC 12 - 9th Avenue 82.44 16.84 0.73 100
NC 12 - Sandy Ridge Road 82.60 16.68 0.72 100
NC 12 - Station Bay Cove 73.86 25.10 1.03 100
NC 12 - Dubose 80.60 18.75 0.65 100
NC 12 - Crown Point Road 77.98 21.40 0.61 100
NC 12 - 3rd Street 88.90 10.88 0.22 100
NC 12 - North Beach Access 71.01 28.73 0.26 100

Average: 79.38 19.45 1.17 100
_____________________
Source: Counts in August and September 2006

Table 2-5
Vehicle Classification at Selected Locations

---------------------------------(percent)---------------------------------

 



Proposed Mid-Currituck Bridge
Preliminary Traffic and Revenue StudyNC 100608 / Graphics / landscape_figs.ppt / 11-02-06

FIGURE 2-4
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CHAPTER 3 
 MOTORIST TRAVEL SURVEY 

 
This chapter describes the methodology used to collect information on 
travel patterns and trip characteristics in the study area and analyzes the 
survey findings.  This information is an integral element of the travel de-
mand forecasting process that is used to generate the traffic and revenue 
projections. 
 
One of the important objectives of this study is to develop a detailed pro-
file of potential users of the proposed Mid-Currituck Bridge.  This profile 
is based on origin and destination (O-D) surveys that were conducted to 
collect information about actual travel movements in the project area.  The 
following sections describe the survey locations, the survey process util-
ized to obtain the information, and the survey results that were used in the 
development of a traffic and revenue forecasting model. 
 

SURVEY STATION LOCATION AND PROCEDURES 

The travel survey was conducted over four days on August 24 and 26 and 
September 28 and 30, 2006. 
 
The survey station was located in Southern Shores just north of the inter-
section of NC 12 and US 158 at Chicahauk Trail.  A station at this location 
was expected to intercept the largest number of potential Mid-Currituck 
Bridge users.  Figure 3-1 shows the location of the survey station in the 
northbound and southbound directions on NC 12.   In conjunction with 
survey operations, 7-day traffic counts were also conducted at the same 
location as the surveys.  Vehicles were classified by axle groupings. These 
counts were used to expand the survey sample to reflect average weekday 
and weekend traffic levels during the 2006 peak tourist season; and aver-
age weekday and weekend traffic levels during the off-season. 
 



FIGURE 3-1

ORIGIN-DESTINATION SURVEY LOCATIONAUGUST AND SEPTEMBER, 2006
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The survey was conducted in accordance with an operation and safety plan 
developed specifically for this survey.  The plan diagrammed the location 
of signage, survey personnel, supervisors, and police; and described the 
conduct of the survey and safety procedures to be followed. 
 

SURVEY METHODOLOGY 

A mail-back handout survey approach was implemented to intercept mo-
torists at the survey location.  The hour, day and direction of each survey 
were indicated on the survey questionnaire.  Surveys were conducted dur-
ing four days in August and September to gather data about travel patterns 
on peak season weekdays, peak season weekends, off-season weekdays, 
and off-season weekends between 7:00 am to 7:00 pm.  Police officers 
were used to assist with traffic operations and safety procedures. Warning 
signs were positioned along the approaches to each intersection advising 
motorists of the survey operation ahead.  When the traffic signals turned 
red, survey personnel passed among the stopped vehicles and distributed 
postage-paid, pre-addressed mail-back survey questionnaires. When the 
traffic signals turned green, survey personnel exited the intersection so 
that motorists could pass unimpeded.   
 
The survey questionnaires were designed so that the survey would remain 
anonymous, with no linkage between individual motorists and their ques-
tionnaires.  Motorists were primarily queried as to their trip origin and 
destination, as well as their residency status in the Outer Banks.  Local 
traffic was distinguished from tourist traffic.  Furthermore, trip purpose, 
trip frequency, vehicle occupancy for both locals and tourists were ob-
tained.  Finally, frequency and seasonality of visits were queried for tour-
ists.  Figure 3-2 shows the mail-back handout survey questionnaire.   
 
The survey results provided a database from which trip tables were con-
structed that reflected the current usage patterns of the highway system in 
the study area.  The information was geo-coded using a Geographical In-
formation System (GIS) method to take advantage of the accurate nature 
of the trip origin and destination locating capabilities of GIS.  The O-D 
survey data was then converted to a traffic zone system throughout the re-
gion and screened for logical movements and other quality control meas-
ures.  
 
Information concerning the motorists who utilize NC 12 in their daily 
travels was obtained.  The results, when coupled with the data obtained 



Travel Pattern Survey - August 2006Dear Motorist:
The North Carolina Turnpike Authority (NCTA) is conducting a feasibility study for a proposed bridge linking US 158 on the mainland 
with NC 12 in the Corolla area of the northern Outer Banks. NCTA is requesting your assistance and is asking for information about 
the one-way trip that you made today when you received this questionnaire. Please complete the questionnaire and drop it into the 
mail at your earliest convenience. Postage is pre-paid. All information is confidential and will not be used for any purpose other than 
the feasibility study. Thank you for your participation.

City or town State

Street Address, nearest intersection or location

A. Where did you start your one-way trip today?  Please be as specific as possible. If you do not know the street address where this
one-way trip began, please identify the nearest intersection, shopping area, resort complex, subdivision, etc.

Zip Code (if known)

Less than 1

D. How many times per week do you make this one-way trip?   (Circle one)

1 2 3 4 5 6 or more

7
8

9
10

11
12

13
14

15
16

17
18

E. How many people, including yourself and any children were in your vehicle?   (Circle one)
1 2 3 4 5 6 or more

F. Please identify the type of vehicle you were driving. (Circle one)
1. Passenger Car, 

SUV or Pickup Truck
2.  2-axle, 6 tire Truck or Bus
3.  3-axle Truck or Bus

4.  4-axle Truck
5.  Truck with 6 or more axles

6.  Motorcycle

1. To or from work
2. Company Business

3. Personal Business
4. School

C. Please indicate the main purpose of your one-way trip.   (Circle one)

5.  Shopping
6.  Social / Recreational

7.  Begin or End
Vacation Stay

H. If you are a permanent resident of any of the following communities, please indicate below.   (Circle one)
1.  Southern Shores
2.  Duck

3.  Sanderling
4.  Corolla

5.  4-wheel drive area
6.  Not a resident of communities listed.

I. If you are a visitor or vacationer of any of the following communities, please indicate the location of your hotel, cottage, condo or 
resort complex.   (Circle one)
1.  Southern Shores
2.  Duck

3.  Sanderling
4.  Corolla

5.  4-wheel drive area
6.  Not a visitor or vacationer of communities listed.

J. If you are a visitor or vacationer to the area, how often do you come to the area?   (Circle one)
1.  First time

4.  Three times per year2.  Once per year
5.  Four times per year3.  Twice per year
6.  More than four times per year

G. What is the state of registration of your vehicle? _____________________________________________________________

B. Where did you end your one-way trip today?  Please be as specific as possible. If you do not know the street address where this
one-way trip ended, please identify the nearest intersection, shopping area, resort complex, subdivision, etc.
The answer should not be the same as your answer for Question A.

City or town State

Street Address, nearest intersection or location

Zip Code (if known)

K. If you are a visitor, what time of year do you typically visit this area?   (Circle all that apply)
1. Spring 2.  Summer 3.  Fall 4.  Winter

STA DAY DIR HR C D E F G H I J K
1 15

SAMPLE SURVEY FORM - AUGUST 2006
FIGURE 3-2

Proposed Mid-Currituck Bridge
Preliminary Traffic and Revenue StudyNC 100608 / Graphics / portrait_figs.ppt / 11-02-06

Note: A similar form was used in September 2006.
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from the route reconnaissance program and the classification counts con-
ducted, were used to calibrate the traffic model. 
 
The remaining sections of this chapter provide a compendium of some of 
the statistical results of the survey.  
 

SURVEY SAMPLE SIZE  

The O-D survey provided motorists with a significant opportunity to par-
ticipate in the planning of a major transportation infrastructure improve-
ment.  The mail-back program allowed the NCTA to sample citizens who 
potentially will use the Mid-Currituck Bridge in the course of their daily 
commute or start/end of vacation. The percent sampled varied by peak 
season versus off-season, weekday versus weekend and time of survey; 
but overall an adequate percentage of the motorists intercepted replied to 
the survey for statistical accuracy and empirical analysis of the results.  
Table 3-1 shows the number of motorists contacted during the course of 
the survey process. 
 
A total of 1,844 valid surveys were returned from a total of 11,855 distrib-
uted to motorists during the four days of survey operations.  The surveys 
returned represented 15.6 percent of the surveys distributed.  The capture 
rate for the 8 periods ranged from a low of 9 percent returned on the off-
season weekend to a high of 23.1 percent returned on the peak season 
weekday.  This level of return is considered to be sufficient to identify ma-
jor trip patterns and motorist characteristics. 
 

TRIP CHARACTERISTICS 

The survey responses were analyzed to determine the different trip charac-
teristics of potential customers of the proposed bridge.  Since the survey 
was conducted during different seasons and days of the week, the informa-
tion was useful in determining seasonal and day of the week trip character-
istics.   
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RESIDENCY STATUS 
The survey requested respondents to indicate the location of their resi-
dence or hotel/rental unit between Southern Shores and the Virginia State 
Line.  If the respondent did not reside in the designated area, additional re-
sponses as to trip purpose were utilized to assess residency status. For ex-
ample, only tourists could answer: begin/end vacation stay; similarly only 
residents could answer: to/from work.  It was important to determine resi-
dency status of the respondents in order to estimate the number of poten-
tial users of the proposed toll bridge.  As shown in Table 3-2, the over-
whelming numbers of trips during the peak season weekend were made by 
tourists, 78 percent.  Similarly, during off season weekends, tourists re-
mained the highest percentage of NC 12 users, 60 percent.  During the 
weekday peak season, residents constituted 58 percent of the motorists on 
NC 12, compared to 42 percent tourists.  During an off-season weekday, a 
higher percentage (68 percent) of motorists were residents.   
 
 

Residents Tourists Total

Weekday 57.7% 42.3% 100.0%

Weekend 22.4% 77.6% 100.0%

Weekday 67.5% 32.5% 100.0%

Weekend 39.7% 60.3% 100.0%

Table 3-2
Residency Status

of Motorists on NC 12

Peak Season

Off-Season

 
 
 
TRIP PURPOSE  
The profile of trip purpose shown in Figure 3-3, indicates great variation 
during the survey periods.  The purpose of motorists traveling on the NC 
12 differs significantly between residents and tourists and between peak 
and off-peak seasons. 



Proposed Mid-Currituck Bridge
Preliminary Traffic and Revenue StudyNC 100608 / Graphics / landscape_figs.ppt / 11-02-06

TRIP PURPOSE DISTRIBUTION
FIGURE 3-3
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Residents - For example, work trips accounted for 36 percent of trips 
made by residents weekday off season weekdays and 43 percent of week-
day trips during peak season.  Weekend trips to work averaged around 32 
percent to 44 percent during peak season.  The next highest trip purpose 
was personal business, followed by shopping.  This was the trend for both 
weekdays and weekends during season and off season. 
 
Tourists – For tourists the predominant purpose of off-season weekend 
travel on NC 12 was to begin or end their vacation.  This percentage 
peaked at 89 percent during season weekends and 75 percent during off 
season weekends.  This trend continued for weekdays with smaller peaks 
of 37 percent during season and 42 percent off season.  The percentages 
were substantially higher on weekends because rental change-overs usu-
ally occur on the weekend, and visitors are either packing or unpacking 
rather than doing any other travel.  The second most frequent trip purpose 
for tourists was social/recreational or shopping.  During off-season week-
days and weekends, this trip purpose represented 36 percent and 16 per-
cent of trips on NC 12, respectively.  During peak season weekdays and 
weekends, social/recreational trips represented 34 percent and 6 percent of 
trips on NC 12, respectively. 
 
TRIP FREQUENCY  
The trip frequency patterns of motorists traveling on NC 12 north of US 
158 are presented in Figure 3-4.  
 
Residents – Residents make more trips per week than visitors particularly 
during the peak season.  Again, the frequency can be explained by trips to 
from work.   
 
Tourists – Most tourists make one or no trips during weekdays.  The ma-
jority of tourists queried were at the start or end of their vacation.  More 
frequent trips for tourist were: shopping, and social recreational.  In gen-
eral tourists did not make as frequent trips as frequently as the residents. 
 
VEHICLE OCCUPANCY  
Vehicle occupancy rates for residents and tourists using NC 12 are shown 
in Figure 3-5.  A majority of resident survey respondents traveled alone or 
with one passenger during all periods. As expected, tourist vehicle occu-
pancy rates were higher, especially during the peak season, which attracts 
family vacationers.  During the off-peak season, the highest percentage of 
vehicle occupancy was two passengers per vehicle, which reflected more 
couples and day trippers when compared to the peak season. 
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TRIP FREQUENCY DISTRIBUTION
FIGURE 3-4
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VEHICLE OCCUPANCY DISTRIBUTION
FIGURE 3-5
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Vacation Season And Frequency – Tourists were asked about their fre-
quency of vacations to the Outer Banks as summarized in Figure 3-6.  
During the peak season, between 14 and 15 percent of respondents indi-
cated that they were on their first vacation to the area.  Between 50 and 59 
percent responded that they come once a year during the peak season.  A 
somewhat smaller percentage reported visiting the Outer Banks during the 
off-season.  Even though the first time or single visit categories predomi-
nate, more frequent visitors were also significant. 
 
TRIP ENDS 
Trip origins and destinations from the survey were coded to a zone system 
using GIS techniques in order to identify travel patterns for inclusion in 
the area transportation model.  Figure 3-7 shows the zone structure that 
was created for this study and used in the transportation demand model 
described in Chapter 5. 
 
Table 3-3 shows the total trips that begin and end for each of the Transpor-
tation Analysis Zones (TAZs) developed for the model.  The travel pat-
terns from the survey provided the basis for the forecasts of trips and 
travel patterns for future years.  Table 3-3 also designates the sections of 
the study area that each TAZ represents. 
 
These trip end summaries were based on the travel survey conducted for 
this study and represent only traffic that passed through the survey station 
in Southern Shores.  For example, over 43,000 trip ends were estimated 
during the peak season – weekend day survey.  Of those approximately 52 
percent of the trips started or ended north of the US 158/NC 12 intersec-
tion at Southern Shores.  Approximately 10 percent of the remaining 
weekend trips started and/or ended south of the US 158/NC 12 intersec-
tion.  The table also illustrates the differences between weekday travel and 
weekend travel and between peak season travel and off-season travel.  The 
weekend changeover of vacation rental houses is illustrated by the in-
creased number of trips.  During the peak season weekend, over 17 per-
cent of the trips were to or from states generally north of North Carolina 
and 14 percent were from states to the south or west.  On peak season 
weekdays, trips to or from these states were much lower.  



VACATION FREQUENCY DISTRIBUTION
FIGURE 3-6
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FIGURE 3-7

MODEL TRANSPORTATION ANALYSIS ZONES
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CONCLUSIONS 

This origin-destination survey yielded valuable information not only for 
use in developing the transportation model for this study but also for use 
in developing marketing programs for the Mid-Currituck toll bridge.  Trip 
patterns from the O-D survey were used to prepare estimates of current 
and future area traffic and the likelihood that portions of that traffic might 
use the proposed toll bridge.  By identifying trip frequency, visitor fre-
quency, and residency status, the survey could also be used to design toll 
pricing plans for different market segments.   
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CHAPTER 4 
 CORRIDOR GROWTH REVIEW 

 
Economic growth is particularly important for any start-up toll facility 
such as the proposed Mid-Currituck Bridge.  This bridge will provide bet-
ter access to a remote, but growing area of the Outer Banks that has tour-
ism as its economic base.  At the same time, the amount of land available 
for development is very limited and will be a deciding factor in the 
amount of growth that can be sustained in the future. 
 
This economic review centered on the growth of population, employment, 
and available new housing units as a means of assessing future growth in 
traffic that might use the proposed toll bridge.  Since this is a preliminary 
traffic and revenue study, an independent economic analysis was not con-
ducted; however, an independent economic analysis focusing on tourism 
would be necessary for any later study that would be used in support of 
project financing. 
 

METHODOLOGY 

The basic data sources for this economic review included the draft Curri-
tuck County Coastal Area Management Act (CAMA) Land Use Plan, the 
Duck, NC CAMA Land Use Plan, and the City of Kitty Hawk Land Use 
Plan.  The Currituck Plan was used as the source for projected growth and 
future land-uses for the portion of the study area located in Currituck 
County.  The other plans provided guidance on the potential for growth in 
the Dare County portion of the study area. 
 
Earlier studies conducted by another consultant, Parsons Brinckerhoff 
(PB), were reviewed to evaluate the undeveloped property on Currituck 
Outer Banks and the potential ultimate build-out date, which was assumed 
to be 2025. 
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The economic growth analysis for this study used information contained in 
the land use plans discussed above to update assumptions and forecasts 
from the previous PB studies. 
 

FACTORS INFLUENCING ECONOMIC GROWTH 

Currituck County is a coastal North Carolina county characterized by two 
dominant economic features.  The Currituck Outer Banks is part of the 
North Carolina barrier island system which maintains a vibrant tourist in-
dustry. According to the County’s CAMA Land Use Plan Currituck 
County’s population grew from an off-season population of 22,500 to 
86,988 during the 2005 peak season. This peak season population growth 
focuses on the Currituck Outer Banks. The high seasonal population cre-
ates a very significant demand on the community’s transportation network. 
 
The mainland portion of Currituck County has much more in common 
with rural North Carolina. The Currituck County CAMA Land Use Plan 
notes that approximately 50 percent of the County’s work force commutes 
out of the County to work. These commuters generally travel to the Nor-
folk/Newport News portion of Virginia.  
 

HOUSEHOLD FORECASTS 

The number of households in the various traffic analysis zones was the 
primary unit of analysis for the earlier PB study.  This analysis refines the 
earlier work by comparing projected growth from that study with the 
growth projected for the area by the Currituck County CAMA Plan.  It is 
important to note that the PB projections were for the ultimate build-out 
for the area and that the draft Currituck CAMA Plan projects growth to 
2025. The growth in dwelling units anticipated by the Currituck County 
CAMA Plan was calculated by multiplying the number of acres available 
for residential development by the proposed residential density shown in 
the CAMA Plan. 
 
Growth projections for the Dare County portion of the study area were es-
timated using the Duck CAMA Land Use Plan and the Town of Kitty 
Hawk Land Use Plan for guidance. The projected growth in these plans 
was approximately 500 dwelling units or a little over 10 percent less than 
the earlier PB projections. The primary reduction in dwelling units oc-
curred in Dare County, where 500 dwelling units were assumed to be 
added by 2025 instead of the 1,000 dwelling units forecast in the earlier 
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study.  This reduction is justifiable for three reasons.  First the Duck 
CAMA Plan identified only 386 undeveloped lots within its jurisdiction.   
 
Second a review of aerial photography of the area confirms it as being 
nearly built out at this time.  Finally, neither of the two CAMA land-use 
plans indicates that the area will include high density dwelling units. They 
do identify that existing dwelling units will be replaced by larger dwelling 
units filling the lots they occupy more fully, but they do not indicate a 
greater number of dwelling units per acre. Table 4-1 compares the current 
allocation of housing units to the earlier PB analysis.  
 
In order to test the realism of the dwelling units assignment process, the 
growth anticipated in the draft CAMA Land Use Plans was compared to 
the total number of existing undeveloped platted lots on the Currituck 
Outer Banks.  Table 4-2 illustrates that the existing platted lots should be 
able to accommodate the growth projected for the area. 
 

POPULATION FORECASTS 

The projected dwelling units were converted to seasonal and permanent 
dwelling units using the ratios identified in the Currituck County CAMA 
Plan. The CAMA Land Use Plan estimates that 150 seasonal dwelling 
units will be added every year until 2025. Removing the projected sea-
sonal dwelling units from the total projected dwelling units indicates ap-
proximately 6,300 new permanent residential units will be constructed in 
Currituck County (only 250 of these new permanent dwelling units are 
projected for the Currituck Outer Banks) by the year 2025. Table 4-3 
shows the allocation of permanent and seasonal dwelling units by area for 
2000 and 2025. 
 
Population estimates for this study assume that the current permanent resi-
dential household size will remain relatively stable for the Currituck Outer 
Banks. Estimates of seasonal population were calculated by dividing the 
CAMA Land Use Plan Seasonal Population estimate by the projected new 
number of seasonal dwelling units. This calculation resulted in a seasonal 
occupancy rate of approximately 14 persons per unit. This calculation is 
consistent with the draft Currituck County CAMA Plan estimated seasonal 
population density. These densities were used for the Dare portion of the 
study area also. Table 4-4 shows the population increases projected for 
Currituck County.  
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EMPLOYMENT FORECASTS 

Employment is the second determinant of trip generation used in this 
study.  For the purposes of this study it was assumed that the current ratio 
of employment to population identified in the draft Currituck County 
CAMA Land Use Plan would continue. The draft Plan identifies that 50 
percent of residents are in the work force. This assumption leads to a pro-
jected Currituck workforce of 5,678 persons. The draft Plan also notes that 
50 percent of the work force commutes out of the County. Working from 
the population projection noted above, this assumption leads to an esti-
mated increase of the workforce in Currituck County by 2,839 persons in 
2025. For the purposes of this study it is assumed that the current ratio of 
employment types will continue in 2025. Table 4-5 illustrates the expected 
total growth in employment by employment type and general location.  
 
It should be noted that for the purposes of this study it is assumed that the 
tourist related occupations will be focused primarily within the Currituck 
Outer Banks portion of the study area. The employment sectors affected 
by this assumption are Retail, Arts and Entertainment, and Accommoda-
tions.  
 

ALLOCATION TO TRAFFIC ANALYSIS ZONES 

In order to prepare a more detailed toll analysis, this study developed more 
Traffic Analysis Zones than were used in earlier studies.  Table 4-6 pre-
sents a zonal equivalency table which shows the relationship between the 
new and old zone system.  The portions of Currituck County outside of the 
earlier zone system were split into external zones. It should also be noted 
that the draft Currituck County CAMA Land Use Plan does not show the 
location of anticipated commercial redevelopment growth.  For the pur-
poses of this study it is assumed that commercial development on the Cur-
rituck Outer Banks will increase in density as redevelopment occurs. It is 
also assumed that there will be a significant work performed at home in 
light of current national trends.   
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Previous Zone (1) New Zone (2)

J and 1/2 of K 1
29

L and 1/2 of K 2
M 3
N 4
N 5
N 6
O 7
P 8

9
I, F and G 10

H 11
12
13
14
15
16
17
18
24
19
23

__________________
(1)  Parsons Brinckerhoff, 2004
(2)  New zones 20, 21, 22,25, 26, 27, 28  are considered external zones 
       (zones outside the study area) to the PB Outer Banks study area.

Table 4-6

Comparison of Transportation Analysis Zones
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CHAPTER 5 
 TRAFFIC AND REVENUE ANALYSIS 

Chapter 5 presents a summary of the traffic and revenue analysis con-
ducted for the proposed Mid-Currituck Bridge.  In addition to an overview 
of the travel demand modeling process, this chapter also presents informa-
tion on the regional highway improvement program, basic assumptions 
upon which the traffic and revenue forecasts are based, a toll rate sensitiv-
ity analysis, and traffic and revenue forecasts for the proposed Mid-
Currituck Bridge. 
 

TRAFFIC MODEL DEVELOPMENT 

A simplified transportation demand model was developed specifically for 
this study since the area does not have a transportation planning model. 
 
The study area was divided into 29 Transportation Analysis Zones 
(TAZs).  Principal roadways were included in order to provide a basis of 
comparison between travel via the existing Wright Memorial Bridge and 
the proposed Mid-Currituck Bridge.  External zones were also included to 
identify the origins and destinations of travel outside the study area.  Fig-
ure 3-7, presented earlier in Chapter 3, depicts the TAZs in the study area.  
The TAZs of most interest are along NC 12 between Corolla and the inter-
section of US 158 and NC 12 at Southern Shores.  Each major area along 
NC 12 was assigned to a separate zone in order to estimate travel to and 
from these TAZs via either the existing bridge or the proposed bridge.  
Areas south of the US 158/NC 12 intersection were subdivided into TAZs 
also to estimate travel between the study area and other locations along the 
Outer Banks such as Kitty Hawk and Nags Head. 
 
The travel origin-destination (O-D) survey described in Chapter 3 was 
used to prepare an estimate of existing traffic and travel patterns in the 
study area.  Traffic counts conducted concurrently with the O-D survey 
were used to factor the survey results by time period and season.  The sur-
vey results provided other important trip characteristic information such as 
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trip purpose, time of travel, residence of respondents, trip frequency, and 
season of travel.  This information was used to develop growth rates for 
each trip type in order to project future year trip estimates.  Growth rates 
for the different trip tables were estimated based on available data from 
sources such as the draft Currituck CAMA Land Use Plan described in 
Chapter 4. 
 
A simplified highway system was developed to correspond to the TAZ 
system.  The system included NC 12 from Southern Shores to the end of 
the paved road in Corolla and the off-road route between Corolla and the 
Virginia State Line; US 158 on the mainland and south through Kitty 
Hawk and the southern beaches; and the connections on the mainland such 
as NC 168, US 158, and US 64.  The proposed Mid-Currituck Bridge was 
shown as a single link with appropriate coding to identify a single 
mainline toll plaza east of US 158.  Roads in this simplified model net-
work were compared with proposed future improvements identified in re-
gional transportation plans. 
 
The base year 2006 model was run and the results were compared with ac-
tual traffic counts supplied by the NCDOT and those collected specifically 
for this study.  Adjustments were made to input network speeds and trip 
tables in order to improve the calibration of the model in comparison with 
actual counts. 
 
Following calibration, a series of traffic assignments to the highway net-
work were made for years 2013, 2015, 2020, and 2025 under no build, toll 
free, and tolled conditions.  Several toll rates were tested for the opening 
year in order to estimate the optimum toll rates. 
 
Traffic assignments to the proposed toll facility were made using a diver-
sion assignment technique.  This process involved comparing the travel 
time and distance for trips using the Mid-Currituck Bridge with trips using 
the best toll-free alternative route (i.e., the existing Wright Memorial 
Bridge).  The estimated share of total traffic that would be expected to use 
the facilities was a function of travel time and distance savings, a mone-
tary value placed on these savings and the toll charges being tested in any 
given assignment.  In general, as the total costs to use the proposed Mid-
Currituck Bridge increased in comparison to the alternative free route, the 
share of traffic on the Mid-Currituck Bridge decreased.  At lower toll 
rates, a higher share would be estimated. 
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The model also recognized capacity constraints on roadways in the study 
area.  Speeds were adjusted in future conditions to reflect increasing con-
gestion on the toll facility alternative free routes. 
 
Induced traffic can be expected with the addition of any major new trans-
portation facility such as the proposed Mid-Currituck Bridge.  This traffic 
would result from new residential, vacation, retail, and commercial devel-
opment that would occur with the new facility.  Traffic forecast models 
normally are based upon growth rates of existing traffic, not induced traf-
fic.  However, in this case, it is appropriate to assume a certain level of in-
duced or “new” traffic resulting from the implementation of the new 
bridge.  For this preliminary analysis the following assumptions were 
made: 
 
 2013  Additional 10 percent; and 
 2014 at later Additional 20 percent. 

 
This assumption of potential induced traffic would need to be carefully re-
viewed should an investment-grade study be required in support of project 
financing.  However, for this preliminary study, the assumption is consid-
ered to be reasonable. 
 

BASIC ASSUMPTIONS 

The preliminary traffic and revenue estimates for the Mid-Currituck 
Bridge were predicated on the following basic assumptions, which are 
considered reasonable for purposes of this preliminary analysis: 
 
1. The Mid-Currituck Bridge would open to traffic by January 1, 

2013, as a tolled facility 
 
2. Roadway improvements included in the current TIP were assumed 

to be implemented. 
 

3. The necessary environmental analyses for the Mid-Currituck 
Bridge would be prepared in sufficient time to allow for design and 
construction as a toll road. 

 
4. Toll rates and the toll plaza location would be as shown in this 

chapter. 
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5. No new competing facilities or additional capacity would be con-
structed during the project period, other than those listed in the cur-
rent Transportation Improvement Plan. 

 
6. For purposes of this preliminary analysis, cash and electronic toll 

collection options would be available at the toll plaza, although it 
is assumed that at least 75 percent of users would use electronic 
toll collection. 

 
7. Economic growth in the project study area, and associated travel 

demand would occur as described in the Currituck County CAMA 
Land Use Plan. 

 
8. For purposes of this study, inflation was assumed to average 2.5 

percent per year. 
 

9. The toll bridge would be signed and promoted effectively to en-
courage maximum usage. 

 
10. Motor fuel would remain in adequate supply and no national or re-

gional emergency would arise that would abnormally restrict the 
use of motor vehicles. 

 
Any significant departure from these basic assumptions could materially 
affect traffic and revenue potential on the proposed Mid-Currituck Bridge. 
 

ROADWAY IMPROVEMENTS 

People’s travel behavior and the number of vehicles that would use the 
proposed Mid-Currituck Bridge in the future would be heavily influenced 
by the operating conditions of other area roadways.  The process of trans-
portation project development and funding makes it impossible to know 
with certainty which proposed transportation improvements will be im-
plemented and when.  However, it is important that reasonable assump-
tions are made regarding future improvements, since such improvements 
could have a considerable effect on the number of vehicles using the Mid-
Currituck Bridge. 
 
A list of the planned road improvements that could potentially affect traf-
fic volumes on the Mid-Currituck Bridge is provided in Table 5-1.  How-
ever, none would have a major effect on potential traffic because the addi-
tion of this bridge would vastly improve access Currituck Island, particu-
larly to the Corolla area. 
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Table 5-1
Major Roadway Improvements in Currituck and Dare Counties

Name and 
Location Project Description Status
NC 158 US 158 and NC 12 at Southern Shores, 

Convert existing at-grade intersection to 
interchange.

Planning and design in progress.

US 64 East of Alligator River to USS 264; widen 
to multi-lanes.

Planning and design in progress.  Right of 
way programed for 2012.

US 64 East of Columbia ot East of Alligator 
River; widen to multi-lanes.

Planning and design in progress.  Right of 
way programed for 2012.  Mitigation and 
construction for some sections 
programmed for 2012.

Source:  NCDOT Transporation Program

 
 
 

TIME AND DISTANCE SAVINGS 

The construction of the Mid-Currituck Bridge would improve access to a 
growing area of the northern Outer Banks.  Figure 5-1 illustrates the time 
and distance savings based on forecasts contained in the travel demand 
model for 2013 and 2025.  This figure shows typical travel via both 
bridges from a common point on the mainland to major locations along 
NC 12 from Southern Shores to Corolla.  For example, the distance sav-
ings to Corolla is approximately 35 miles using the proposed bridge.  In 
2013, the time savings during a typical summer weekend day are esti-
mated at 51 minutes.  However, by 2025, when traffic levels have grown 
significantly, the time savings are much higher.  During a 2025 summer 
weekend, motorists to and from Corolla would save 89 minutes by using 
the Mid-Currituck Bridge.   
 
Time savings resulting from the new bridge will be less for trips to and 
from other locations south of Corolla.  For example, travel to Duck would 
be approximately 20 minutes less in 2013 via the new bridge in compari-
son to the existing bridge. 



FIGURE 5-1
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Other distance and time savings for locations south of the new bridge are 
also shown.  Time savings are less for these locations because the distance 
savings are also less.  At some point in the vicinity of Duck, the time sav-
ings of the new bridge are effectively zero, which means that a motorist 
could travel via either bridge.  However, with the addition of a toll on the 
Mid-Currituck Bridge, some motorists will place a value on their time sav-
ings before choosing which route to take. 
 

TOLL RATES AND SYSTEM CONFIGURATION 

The Mid-Currituck Bridge would have a single mainline plaza near the 
western entrance to the facility.  The total length of the toll facility would 
be approximately 7 miles. 

 
Various toll rates were tested at 2013, 2020, and 2025 levels for four time 
periods: 
 
 Peak Season Weekday (Memorial Day – Labor Day) 
 Peak Season, Weekend Day 
 Off-Season, Weekday 
 Off-Season, Weekend Day 

 
Passenger car rates were tested at levels from $5 to $20 to identify the 
maximum revenue potential for each period.  Toll sensitivity curves for 
the bridge are shown in Figure 5-2.  Generally, maximum revenue poten-
tial would result between approximately $9 and $12 depending upon the 
season of the year.  However, only slightly lower revenue would be ex-
pected at tolls ranging from $6 to $8 in the 2013 opening year for the peak 
and off seasons, respectively.  Future increases in tolls were assumed to 
begin at 2015 and continue at five-year increments thereafter. 
 
Selecting opening toll rates slightly below the maximum point on the toll 
sensitivity curves allows some flexibility in setting future rates.  The Mid-
Currituck Bridge would provide a significant time and distance savings for 
trips to and from the northern end of the Currituck Outer Banks particu-
larly in the peak travel demand season.  As a result a higher toll was se-
lected for the summer peak season.  Table 5-2 shows the rates proposed 
for the bridge plaza for the two seasons.  During the peak season, the rates 
would start at $8 and increase to $12 by 2025 with increases assumed in 
2015, 2020, and 2025.  During the rest of the year, rates would be slightly 
lower.  The off-season rate would begin at $6 and rise to $9 by 2025. 
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FIGURE 5-2
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Table 5-2
Passenger Car Toll Rates

Proposed Mid-Currituck Bridge

Year Peak Season Off Season

2013 $8 $6
2015 $9 $7
2020 $10 $8
2025 $12 $9

 
 
 
 

All rates are in future-year dollars and adjusted for inflation, which is as-
sumed for this study to average 2.5 percent per year.  The increase in tolls 
between the opening year and the later years of operation is slightly 
greater than inflation, reflecting the significant increases in traffic demand 
which would require some level of “real increase” in rates beyond infla-
tion. 
 
Rates shown in the table are for passenger cars; trucks would have propor-
tionally higher toll rates.  In developing revenue estimates for these pre-
liminary study findings, it was assumed that truck rates would average 2.5 
times passenger car rates. 
 
As shown in Table 5-3, these rates are toward the high end of the range of 
toll rates now in effect for other toll bridges.  It is also important to recog-
nize that the toll rates shown for the Mid-Currituck Bridge are in 2013 
dollars.  Toll rates on the other facilities shown in the table would likely 
increase by 2013 also. 
 
Bridge toll rates tend to be higher than tolls on highways because of the 
time and distance saved by using toll bridges.  Generally, the higher tolls 
are seen on bridges where there is a very large time and distance savings 
in comparison to alternative routes.  For example, the Chesapeake Bay-
Bridge Tunnel saves substantial travel time for not only through trips but 
also trips to and from the Delmarva Peninsula.  The $12 toll for passenger 
cars has been set accordingly. 
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Toll Facility Remarks

AK - Whittier Tunnel $12.00 Tolled in single direction only
VA - Chesapeake Bay Bridge Tunnel $12.00 Tolled in single direction only
NC - Proposed Mid-Currituck Bridge (2013 Peak Season) $8.00
FL - Sanibel Causeway and Bridge $6.00 Tolled in single direction only

$6.00 Each, tolled in single direction only

NC - Proposed Mid-Currituck Bridge (2013 Off Peak Season) $6.00
CA - Golden Gate Bridge $5.00 Tolled in single direction only

$4.50 Each, tolled in single direction only

CA - San Fransisco-Oakland Bay Bridge $4.00 Tolled in single direction only
MO - Lake of the Ozarks Bridge $4.00
MI - Ambassador Bridge $3.00

$3.00 Each, tolled in single direction only

NY - Ogdensburg Bridge $2.75
NY/Canada - Peace Bridge $2.50
NJ/PA - Pennsylvania/New Jersey Turnpike Bridge - WB $2.40
NJ/PA - Burlington-Bristol Bridge $2.00 Tolled in single direction only
NJ/PA - Tacony Palmyra Bridge $2.00 Tolled in single direction only
RI - Pell Bridge $2.00
NJ/PA - Pennsylvania/New Jersey Turnpike Bridge - EB $1.00
_________________
Source: International Bridge, Tunnel and Turnpike Association

NY - Verrazano-Narrows, Triborough, Bronx-Whitestone, Queens-
Midtown Bridges and Brooklyn-Battery Tunnels

NY/NJ - Lincoln Tunnel, Holland Tunnel, George Washington, 
Goethals, Outerbridge Crossing and Bayonne Bridges

NJ/PA - Ben Franklin, Betsy Ross, Commodore Barry and Walt 
Whitman Bridges

Table 5-3
Comparison of Bridge/Tunnel Toll Rates for Passenger Cars

One-way 
Toll Rate

 
 
 

ESTIMATED WEEKDAY TRAFFIC VOLUMES 

Preliminary estimates of traffic for peak season and off-season weekdays 
and weekends are shown for years 2013, 2015, and 2025 in Figure 5-3.  
Toll-free traffic would be higher.  The traffic volumes shown include an 
allowance for induced traffic but do not reflect ramp-up effects, which 
were incorporated later into the annual forecasts. 
 
Traffic during peak season weekends is estimated at 13,500 vehicles per 
day (vpd) for the opening year.  By 2025 the toll traffic would rise to 
19,200 vpd, an average growth of about 3 percent per year. 
 
Similarly, toll traffic forecasts for off-season weekdays would be signifi-
cantly lower as shown in the figure.  This traffic level represents the lower 
end of the traffic forecasts for a time period when fewer vacationers visit 
the area.  Traffic volumes during this period are forecast to begin at 3,000 
vpd in 2013 and rise to 4,100 vpd by 2025. 
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FIGURE 5-3
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ESTIMATED DAILY TRANSACTIONS AND REVENUE 

Table 5-4 shows estimated daily transactions and revenues for the four 
time periods and the annualization process for the opening year of traffic 
in 2013, 2015, and 2025.  Each of the daily forecasts was annualized using 
the factors shown and then totaled to show annual forecasts. 

 
For example, total weekend day transactions during the peak season repre-
sent the highest traffic volumes that would use the proposed bridge.  This 
traffic is estimated in 2013 at 12,300 vpd, resulting in average weekend 
revenue of $99,900 per day.  Induced traffic in the opening year was as-
sumed to be 10 percent of the traffic forecast by the model.  Average peak 
season weekend conditions were expanded to “annual peak season week-
end” levels by using a factor of 32 days.  Annual peak season weekend 
revenue, before adjusting for ramp-up, is estimated at $3.5 million.  The 
first year ramp-up factor was 0.61 indicating a 39 percent reduction from 
nominal revenue estimates, which results in an adjusted opening year peak 
season weekend revenue estimate of $2.1 million. 
 
Ramp-up is a phenomenon that occurs on most new start-up toll facilities.  
High levels of growth may be experienced over the first three years or so 
of operation as the motoring public gradually becomes aware of the facil-
ity and begins using it. 
 
There are a number of reasons for the “ramp-up” phenomenon.  For ex-
ample, since not all motorists who will use the facility are from the local 
area, it may take several months before certain travelers are aware that the 
facility is open, or where the facility goes.  It will also take several months 
for the project to begin to appear on new maps and for motorists to be-
come accustomed to using the facility.  The duration and level of ramp-up 
adjustments can be directly affected by a well-conceived promotion and 
signing program. 
 
For purposes of this study, a 36-month ramp-up period was assumed.  The 
nominal traffic and revenue estimates prepared for the opening three years 
were adjusted downward to reflect the time it will take to gradually build 
up demand.  For example, in the first year of operation, traffic is estimated 
to be 61 percent of the baseline estimated result, increasing to about 95 
percent by the end of the third full year of operation. 
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Off-Season Weekday Off-Season Weekend Day Peak Season Weekday Peak Season Weekend Day Annual Total

2015

Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue

Base Daily Traffic and Revenue 2,700 $6.0900 $16,400 5,300 $6.0900 $32,200 3,000 $8.1200 $24,700 12,300 $8.1200 $99,900
Induced Daily Traffic and Revenue 270 1,640 530 3,220 300 2,470 1,230 9,990

Total Daily Traffic and Revenue 2,970 $6.0900 $18,040 5,800 $6.0900 $35,400 3,300 $8.1200 $27,200 13,500 $8.1200 $109,900
Days per year 185 185 78 78 70 70 32 32
Annual Traffic and Revenue Before 
Ramp-up 549,000 $3,337,000 452,000 $2,761,000 231,000 $1,904,000 432,000 $3,517,000 1,664,000 $11,519,000

Ramp-up Adjustment 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61

Annual Traffic and Revenue After 
Ramp-up - 2013 334,000 $2,033,000 276,000 $1,684,000 145,000 $1,161,000 264,000 $2,145,000 1,019,000 $7,023,000

2015

Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue

Base Daily Traffic and Revenue 2,700 $7.1050 $19,200 5,500 $7.1050 $39,100 3,100 $9.1350 $28,300 12,700 $9.1350 $116,000
Induced Daily Traffic and Revenue 540 3,840 1,100 7,820 620 5,660 2,540 23,200

Total Daily Traffic and Revenue 3,200 $7.1050 $23,000 6,600 $7.1050 $46,900 3,700 $9.1350 $34,000 15,200 $9.1350 $139,200
Days per year 185 185 78 78 70 70 32 32
Annual Traffic and Revenue Before 
Ramp-up 592,000 $4,255,000 515,000 $3,658,000 259,000 $2,380,000 486,000 $4,454,000 1,852,000 $14,747,000

Ramp-up Adjustment 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Annual Traffic and Revenue After 
Ramp-up - 2015 566,000 $4,025,000 487,000 $3,457,000 245,000 $2,249,000 459,000 $4,209,000 1,757,000 $13,940,000

2025

Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue Traffic
Average 

Toll * Revenue

Base Daily Traffic and Revenue 3,400 $9.1350 $31,100 7,300 $9.1350 $66,700 4,200 $12.1800 $51,200 16,000 $12.1800 $194,900
Induced Daily Traffic and Revenue 680 6,220 1,460 13,340 840 10,240 3,200 38,980

Total Daily Traffic and Revenue 4,080 $9.1350 $37,300 8,800 $80,000 5,000 $12.1800 $61,400 19,200 $12.1800 $233,900
Days per year 185 185 78 78 70 70 32 32
Annual Traffic and Revenue Before 
Ramp-up 755,000 $6,895,000 686,000 $6,240,000 350,000 $4,298,000 614,000 $7,485,000 2,405,000 $24,918,000

Ramp-up Adjustment 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Annual Traffic and Revenue After 
Ramp-up - 2025 755,000 $6,895,000 686,000 $6,240,000 350,000 $4,298,000 614,000 $7,485,000 2,405,000 $24,918,000

*  Average toll based on following assumptions:
Percent Truck = 1 percent of total traffic.
Truck Tolls = 2.5 times higher than car toll.

Estimated Daily, Season, and Annual Transactions and Revenue
Table 5-4

Proposed Mid-Currituck Bridge
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Similar procedures were followed for the other model periods to arrive at 
annualized forecasts for each period.  The resultant annualized forecast for 
the four periods was then combined to reach the total traffic and revenue 
forecast. 
 

ESTIMATED ANNUAL TRANSACTIONS AND REVENUE 

Preliminary estimates of annual toll revenues were prepared for each of 
the four periods between 2013 and 2050.  These estimates were based on 
the toll rates shown previously; the modeling results for years 2013, 2015, 
2020, and 2025 levels; the assumed ramp-up for the early years, and the 
assumed induced traffic.  Intermediate years were estimated through inter-
polation.  Traffic and revenue between 2025 and 2040 and 2040 and 2050 
were assumed to grow at constant annual rates. 
 
As shown in Table 5-5, the annual revenue is in the opening year is esti-
mated at about $7.0 million after ramp-up and induced traffic, and is esti-
mated to increase to $24.9 million by 2025. 
 
Figures 5-4 and 5-5 show the transaction and revenue forecasts in graphi-
cal form for the recommended toll rates.  As tolls increase, traffic de-
creases as fewer drivers are willing to pay higher tolls.  However, total 
system revenue would continue to rise until the increasing toll rates re-
sulted in enough drivers choosing the free alternatives to cause a decrease 
in total revenue. 
 

ESTIMATED NET REVENUE 

Table 5-6 provides estimates of annual net revenue.  Preliminary estimates 
of operating costs related to toll collection were developed for the analy-
sis, including a nominal fixed component and a variable component per 
transaction.  The nominal fixed component was assumed to increase at 2.5 
percent per year for inflation, while a variable component of operating 
cost increased in proportion with traffic growth.  Note, these operating 
costs do not include costs for roadway maintenance and rehabilitation.  
Net revenue is estimated at $5.3 million in 2013, increasing to $19.6 mil-
lion by 2025. 
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Table 5-5

Mid-Currituck Bridge
(Thousands)

Annual Total

Year
Total 

Transactions  Total Revenue  

2013 1,019 $7,023
2014 1,542 10,667
2015 1,757 13,940
2016 1,944 15,346
2017 2,011 15,963
2018 2,090 16,608
2019 2,182 17,270
2020 2,146 19,165
2021 2,212 19,816
2022 2,295 20,489
2023 2,362 21,186
2024 2,446 21,904
2025 2,405 24,918
2026 2,448 25,783
2027 2,499 26,693
2028 2,550 27,629
2029 2,609 28,589
2030 2,660 29,588
2031 2,712 30,636
2032 2,768 31,699
2033 2,820 32,810
2034 2,874 33,964
2035 2,931 35,151
2036 2,994 36,374
2037 3,052 37,654
2038 3,106 38,972
2039 3,180 40,332
2040 3,238 41,746
2041 3,288 42,995
2042 3,332 44,286
2043 3,382 45,617
2044 3,434 46,990
2045 3,486 48,391
2046 3,541 49,847
2047 3,592 51,345
2048 3,644 52,880
2049 3,705 54,466
2050 3,761 56,103

Note:  Forecasts for 2013 - 2015 reflect an assumed
ramp-up to full traffic levels beginning in 2016.
Forecasts also reflect induced traffic.

Annual Toll Transactions and
Gross Revenue Forecasts

 



ANNUAL TRANSACTION FORECAST
FIGURE 5-4
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Year
Gross Toll 
Revenue

Toll Operating 
Expense

Net Toll 
Operating 
Revenue

2013 $7,023 $1,720 $5,303
2014 10,667 1,793 8,874
2015 13,940 1,848 12,092
2016 15,346 1,903 13,443
2017 15,963 1,952 14,011
2018 16,608 2,002 14,606
2019 17,270 2,055 15,215
2020 19,165 2,101 17,064
2021 19,816 2,154 17,662
2022 20,489 2,210 18,279
2023 21,186 2,265 18,921
2024 21,904 2,324 19,580
2025 24,918 2,375 22,543
2026 25,783 2,434 23,349
2027 26,693 2,494 24,199
2028 27,629 2,556 25,073
2029 28,589 2,619 25,970
2030 29,588 2,684 26,904
2031 30,636 2,750 27,886
2032 31,699 2,818 28,881
2033 32,810 2,888 29,922
2034 33,964 2,959 31,005
2035 35,151 3,032 32,119
2036 36,374 3,107 33,267
2037 37,654 3,184 34,470
2038 38,972 3,262 35,710
2039 40,332 3,343 36,989
2040 41,746 3,426 38,320
2041 42,995 3,509 39,486
2042 44,286 3,595 40,691
2043 45,617 3,683 41,934
2044 46,990 3,773 43,217
2045 48,391 3,865 44,526
2046 49,847 3,960 45,887
2047 51,345 4,057 47,288
2048 52,880 4,156 48,724
2049 54,466 4,258 50,208
2050 56,103 4,362 51,741

Forecasts also reflect induced traffic.

Note:
Forecasts for 2013 - 2015 reflect an assumed ramp-up to full 
traffic levels beginning in 2016.

Table 5-6
Annual Net Toll Revenue Forecasts

Proposed Mid-Currituck Bridge
(Thousands)
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CONCLUSIONS 

The conclusions of this preliminary study of the proposed Mid-Currituck 
Bridge can be summarized as follows: 
 
 Implementation of the Mid-Currituck Bridge is Critical – Current 

traffic levels are high during the peak tourist seasons especially on 
weekends when many vacationers and weekend day-trippers are either 
starting or ending their visits to the beaches.  These traffic levels are 
expected to grow such that NC 12 will be over capacity in the future. 
Travel times between the mainland and the Currituck Outer Banks can 
only increase without the proposed bridge. 

  
 The Distance and Time Savings Alone May be Sufficient Reason to 

Construct this Bridge – This bridge cuts travel distance and time by 
over 35 miles and nearly an hour respectively for some trips in the 
opening year.  Experience on other toll facilities indicates that motor-
ists would pay high tolls to avoid the congestion such as occurs along 
NC 12 presently and will continue to occur in the future without im-
provements. 

 
 The Mid-Currituck Bridge Would Provide an Important New 

Evacuation Route – The analysis of this study indicated that devel-
opment is expanding in the northern end of the study area between Co-
rolla and the Virginia State Line.  The only land-based route out of the 
area is along NC 12 and across the Wright Memorial Bridge.  Given 
the current limited evacuation route options, the growth of the area, 
and the time and distance savings that would happen with the proposed 
bridge, it appears that the new bridge is needed for public safety rea-
sons in addition to the distance and time savings that would accrue to 
motorists. 

 

DISCLAIMER 

Current professional practices and procedures were used in the develop-
ment of these preliminary traffic and revenue study findings.  However, 
there is considerable uncertainty inherent in future traffic and revenue 
forecasts for any toll facility.  There may sometimes be differences be-
tween forecasted and actual results caused by events and circumstances 
beyond the control of the forecasters.  These differences could be material.  
Also, it should be recognized that traffic and revenue forecasts in this 
document are intended to reflect the overall estimated long-term trend.  
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Actual experience in any given year may vary due to economic conditions 
and other factors. 
 
It is also emphasized that this study is considered preliminary and findings 
are subject to considerable refinement.  It was not performed at a suffi-
cient level of detail to be used in project financing and is not intended for 
that purpose.  Considerably more detailed studies would be required prior 
to project financing. 
 




