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Mr. David W. Joyner

Executive Director

North Carolina Turnpike Authority
Mail Service Center 1578

Raleigh, North Carolina 27699-1578

Re: Preliminary Traffic and Revenue Study — Proposed Triangle Parkway — Final Report
Dear Mr. Joyner:

We are most pleased to transmit herewith our final report summarizing the results of our preliminary traffic and
revenue study for the proposed Triangle Parkway. The study was preliminary in nature, and not intended for use
in support of actual project financing. More detailed studies would be required for that purpose.

Under its basic configuration, Triangle Parkway would extend approximately four miles, essentially extending the
Durham Expressway from its current junction with 1-40 to the new section of 1-540 now under construction. An
alternative would extend the project an additional 1.5 miles to a connection with McCrimmon Parkway.

The study made use of the most recent version of the Triangle Regional Travel Demand Model. WSA conducted
extensive traffic counts and corridor reconnaissance. A toll sensitivity analysis was conducted, and traffic
revenue forecast developed for three project alternatives, as described herein.

Our Project Manager, Mr. David Danforth, and other staff involved in the study gratefully acknowledge the
valuable assistance received from NCTA, NCDOT, the GEC, HNTB Corporation, and State and local officials
contacted during the course of this work. We sincerely appreciate the opportunity to perform this preliminary
traffic and revenue study.

Respectfully submitted,

WILBUR SMITH ASSOCIATES

%/ﬁf

Edward J. Regan, Il
Senior Vice President

Albany NY, Anaheim CA, Atlanta GA, Baltimore MD, Bangkok Thailand, Burlington VT, Charleston SC, Charleston WV, Chicago IL, Cincinnati OH, Cleveland OH
Columbia SC, Columbus OH, Dallas TX, Dubai UAE, Falls Church VA, Greenville SC, Hong Kong, Houston TX, Iselin NJ, Kansas City MO, Knoxville TN,
Lansing MI, Lexington KY, London UK, Milwaukee WI, Mumbai India, Myrtle Beach SC, New Haven CT, Orlando FL, Philadelphia PA, Pittsburgh PA, Portland
ME Poughkeepsie NY, Raleigh NC, Richmond VA, Salt Lake City UT, San Francisco CA, Tallahassee FL, Tampa FL, Tempe AZ, Trenton NJ, Washington DC
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CHAPTER

The proposed Triangle Parkway in the Raleigh-Durham area is one of sev-
eral potential toll facility projects now under consideration by the North
Carolina Turnpike Authority (NCTA). The primary objective of the study
was to determine the extent to which tolls can be used to finance the pro-
posed Parkway, and the amount of potential funding from other sources
that might be needed to complete the project.

This preliminary traffic and revenue report is for the proposed Triangle
Parkway in Durham and Wake Counties. The proposed toll road extends
for approximately four miles south from the intersection of the Durham
Freeway (NC 147) and 1-40 to an interchange with 1-540, which is pres-
ently under construction. It will have intermediate interchanges at Hopson
Road and Davis Road. Opening year for the project will be 2010. Figures
1-1 and 1-2 depict the project location and its relationship to the surround-
ing transportation system.

The study was conducted at a preliminary feasibility study level, often re-
ferred to as a “Level 2” traffic and revenue analysis. This level of analysis
is intended to provide preliminary estimates of traffic, revenue and toll
rate sensitivity, but it would not normally be used in direct support of pro-
ject financing. Considerably more detailed, investment-grade traffic and
revenue studies would be needed for that purpose.

SCOPE OF STUDY

The scope of services to conduct this study was approved by the North
Carolina Turnpike Authority on December 2, 2005. The scope of work
consists of seven tasks including:

" Task 1 — Data Collection and Mobilization;
. Task 2 — Traffic Model Development and Refinement;

March 30, 2006
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" Task 3 — Corridor Growth Review;

] Task 4 — Traffic and Revenue Analysis;

" Task 5 — Traffic Impact Assessment;

. Task 6 — Financial Feasibility Assessment; and

" Task 7 — Study Documentation and Coordination.

A more detailed discussion of each task follows.

TASK 1 — DATA COLLECTION AND MOBILIZATION

A kick-off meeting with NCTA and its General Engineering Consultant,
HNTB Corporation staff was held early in the study. The purpose of the
meeting was to thoroughly discuss the project, confirm project configura-
tions and/or alternatives, refine the study work program and schedules, re-
view anticipated deliverables, and establish lines of communication and
documentation and other administrative items.

During this task, WSA staff conducted inventories of the corridor includ-
ing speed and delay studies on all competing and complimentary routes
within the traffic impact study area, as shown in Figure 1-2, plus other ma-
jor feeder routes outside this area as needed. Information on the planned
transportation improvement program, as might affect traffic and revenue
potential on the Triangle Parkway were obtained and reviewed.

Previous reports and study material related to the proposed Triangle Park-
way were obtained and reviewed. This information included previous
traffic analysis and transportation model runs that had been prepared by
the two Metropolitan Planning Organizations (MPOs) in the area, the
Capital Area MPO (CAMPO) and the Durham-Chapel Hill-Carrboro MPO
(DCHCMPO).

A supplemental traffic count program was undertaken in the project corri-
dor. This information facilitated both the calibration of the travel demand
model used in the analysis, as well as provide a strong “base case” count
condition for use in the traffic impact analysis, described below in Task 5.

TASK 2 — TRAFFIC MODEL DEVELOPMENT AND REFINEMENT

The most recent version of the Triangle Regional Model (RTM) was ob-
tained from the DCHCMPO. This extensive traffic model covers all of
Wake, Durham, and Orange Counties as well as portions of Chatham,
Johnston, Harnett, Granville, and Franklin Counties.

March 30, 2006
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Data obtained for the RTM included highway networks and trip tables at
2002, 2005, 2010, 2015, 2020 and 2030 levels; and the underlying socio-
economic forecasts for each year, by traffic analysis zone.

The base year model was calibrated in the immediate project area to get
the best fit against observed traffic counts (obtained in Task 1). The
model was also reviewed and updated, as required, to reflect both the pro-
posed Triangle Parkway itself, as well as the 1-540 Extension and other
committed highway improvements.

A toll collection concept was developed in consultation with NCTA and
HNTB staff. Appropriate zones or toll plazas were then included in the
coding of the Triangle Parkway itself.

Information was also obtained regarding regional and corridor income
characteristics to aid in the development of estimated values of time. This
is a critical model parameter to be used in assessing motorists” willingness
to pay tolls and in estimating toll sensitivity and optimum toll levels for
the facility. Locally oriented vehicle operating cost parameters were also
established.

This task also included the development/refinement of alternative future-
year networks including further extensions of the 1-540 project and other
planned improvements, as required.

TASK 3 — CORRIDOR GROWTH ANALYSIS

Economic growth is particularly important for any new start-up toll facil-
ity such as the proposed Triangle Parkway. Given the strong nature of
employment-related growth in this Research Triangle corridor, anticipated
economic activity is particularly important.

The latest socioeconomic forecast developed by the MPOs and used in the
model was used in the analysis. Since this was a preliminary traffic and
revenue study, an independent economic analysis was not conducted,
however, an independent economic analysis would be necessary for any
later study that would be used in support of project financing.

This task included a detailed review of the forecasts by major traffic zones
or sectors within the project corridor. Aerial photographs were used to
verify locations of existing major traffic generators to ensure proper cen-
troid placement within the focused area of the travel demand model. In
some cases traffic analysis zones contained in the RTM were determined
to be too large to be used for an analysis to tolling in the corridor. Ac-

March 30, 2006
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cordingly some traffic zones were disaggregated and new traffic model
road links were established to reflect more closely travel behavior in the
corridor.

TASK 4 — TRAFFIC AND REVENUE ANALYSIS

The refined models were used to run a series of traffic assignments, both
with and without the proposed Triangle Parkway. In each case, traffic as-
signments were run at a.m. peak, p.m. peak and off-peak conditions. A
review was made of the reasonableness of the travel demand estimates,
particularly under a toll condition, using select link, corridor share and
capture rate analytical evaluation techniques. In the base case assignments
described above, wherever 1-540 was included it was assumed to be a toll-
free facility.

Toll sensitivity curves were developed at 2010 and 2030 levels to deter-
mine optimum toll levels. These optimum rates were then used to conduct
the 2015 and 2020 traffic assignments.

Based on the results of the traffic modeling analysis, annual estimates of
traffic and revenue on the proposed Triangle Parkway were developed for
the base case condition from opening year in 2010 to 2030. The forecasts
beyond 2030 were based on a simple extrapolation of modeling results
from 2030.

The base case also assumed intermediate interchanges at Davis Drive and
Hopson Road. In addition to the base case scenario described above, sev-
eral sensitivity tests were performed. For each of these alternative condi-
tions, an alternative set of revenue estimates were prepared for comparison
to the base case.

Finally, in developing the annual traffic and revenue forecasts, revenue es-
timates in the early years of the projection period were adjusted to reflect
ramp-up, a pattern of gradual build-up in demand on new toll facilities.
This reflects the fact that the full “stabilized” demand along a facility is
not typically realized as soon as it opens, but gradually phases in over a
period of two to four years.

TASK 5 — TRAFFIC IMPACT ASSESSMENT

Traffic impacts on various major routes within the Traffic Impact Study
Area shown previously in Figure 1-2 were estimated. Impacts were de-
termined by comparing the build vs. no-build assignment alternatives in
2010 and 2030. The build alternative was under a tolled condition, at the
optimum toll levels. Any significant traffic impacts as a result of con-

March 30, 2006
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struction of the facility were identified where typical weekday traffic at a
competing or complimentary facility was impacted by at least 1,000 vehi-
cles.

Information on traffic impacts was provided in a separate submittal.

TASK 6 — FINANCIAL FEASIBILITY ASSESSMENT

A very broad-brush financial feasibility assessment was undertaken to aid
in estimating the extent to which tolls could be used to pay for the pro-
posed Triangle Parkway project. Annual net revenues were determined by
subtracting estimated operating and maintenance expenses from estimated
toll revenues.

A generalized preliminary bonding capacity analysis was undertaken for
the base case revenue forecasts and alternative scenarios. Bonding capac-
ity under a traditional revenue bond arrangement was tested, together with
alternative possible financing options, such as general obligation bonds or
other arrangements.

It is emphasized that this was a very preliminary broad-brush financial
analysis and was not intended to replace more extensive efforts which
would be needed before actual project financing. The primary purpose
was to determine any potential shortfalls in funding, which may need to be
made up through state, local or federal sources.

TASK 7 — STUDY DOCUMENTATION AND COORDINATION

This task included development of the preliminary draft and final traffic
and revenue study report as well as interim technical memoranda. In addi-
tion, a report of Interim Results was submitted and presented to the NCTA
Board prior to submittal of the final report.

REPORT STRUCTURE

The remainder of this report consists of three chapters.

= Chapter 2 presents the traffic conditions in the corridor and surround-
ing area.

= Chapter 3 describes the socioeconomic characteristics of the corridor.

= Chapter 4 describes the development of the traffic forecast model, as-
sumed roadway improvements, toll scenarios, toll sensitivity, traffic
and revenue forecasts, and a preliminary financial assessment.

March 30, 2006

Page 1-5



TN

Wilbur Smith Associates

4 ECONOM‘ST: Preliminary Traffic and Revenue Study

PLANNERS Proposed Triangle Parkway

CHAPTER
e [ X|STING TRAFFIC CONDITIONS

A major part of the effort involved in this phase of the study included the
collection of existing data to document the existing traffic conditions and
travel behavior to:

= Understand the existing travel behavior as a context for the evolution
of future travel behavior after the proposed Triangle Parkway is built,
along with the other facilities planned for construction over the fore-
cast period; and

= Calibrate the base year of the forecasting models to current/baseline
observed conditions to assure the forecasting tools are adequately rep-
licating current conditions in the study area prior to forecasting future
levels.

To achieve these objectives, the latest corridor travel data on traffic
speeds, traffic volumes, and vehicle type were compiled. In addition,
WSA conducted extensive route reconnaissance and a review of all avail-
able traffic statistics on highways within the study area.

This current empirical documentation of the traffic network in the study
area was augmented by WSA through the collection of available traffic
trend data from NCDOT. All available information on programmed high-
way improvements scheduled in the study corridor were reviewed and in-
corporated into the analysis.

This chapter describes the collection of data used to characterize the op-
erational performance of the existing competing facilities in the Triangle
Parkway corridor. This approach is necessitated since the Triangle Park-
way is not yet built, and the only available data to calibrate the travel
models to be used are existing facilities which will compete with the pro-
posed facility to accommodate corridor travel demand in the future.

March 30, 2006
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EXISTING HIGHWAY SYSTEM

The proposed Triangle Parkway would facilitate traffic movement in a
north-south direction between 1-40 and 1-540, which is presently under
construction. It passes through or near major employment centers with the
Research Triangle Park being the dominant location for employment in the
corridor.

The Triangle Parkway would provide a new limited access link in an area
currently served by the following major facilities:

I-40 is the major east-west route in the Raleigh-Durham area. It ex-
tends from Wilmington on the coast across the State to the Tennessee
line and provides access to major cites along its length. In the area of
the project, 1-40 is six and eight lanes with interchanges at 1-540, Page
Road, Miami Boulevard, Davis Drive, Durham Freeway (NC 147),
and NC 55. Speed limits are 65 mph.

NC 55 extends north-south along the western side of the study area
with an interchange at 1-40. Its cross section varies between two and
five lanes with signalized and unsignalized intersections throughout its
length. The majority of the road has a 45 mph speed limit.

Durham Freeway (NC 147) provides north-south access from Durham
to the Research Triangle Park. This four-lane facility presently termi-
nates at 1-40. The Triangle Parkway would extend this facility south
as a toll road. Speed limits vary from 55 to 65 mph.

Davis Drive serves the Research Triangle Park from north of 1-40
through to the southern side of the Park and beyond. It currently has
between two and five lanes with speed limits from 45 to 55. It will
have an tolled interchange with the Triangle Parkway.

Miami Boulevard provides north-south access in the corridor with an
interchange at 1-40. It has a five-lane cross section and a speed limit
of 45 mph. It is generally signalized.

Page Road provides east-west access to the corridor from an 1-40 In-
terchange. On the southern side of 1-40, it turns into Hopson Road,
which would intersect with the Triangle Parkway. It has between three
and five lanes with a speed limit of 45 mph.

March 30, 2006
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= |-540 is part of a facility that eventually will provide an outer ring
around Raleigh. The section north of 1-40 is open. The section south
of 1-40 is under construction and will extend to NC 55 with more ex-
tensions around to 1-40 south being planned. The Triangle Parkway
would terminate at 1-540. Speed limits are 65 mph for the existing
section.

= NC 54 extends east-west from NC 55 and then turns south and be-
comes Miami Boulevard and Chapel Hill Road. It has between two
and five lanes with a speed limit of 45 mph.

= Hopson Road is a continuation of Page Road. The section of the Tri-
angle Park through which this road passes is less developed and the
road’s cross section is two lanes. It would have a tolled interchange
with the Triangle Parkway.

TRAFFIC DATA

Existing traffic data from the NCDOT database and supplemental data
from various reports were reviewed to aid in the traffic model calibration
process. This information was then supplemented for this study by new
traffic counts within the Triangle Parkway corridor and other key loca-
tions, conducted by WSA and our subconsultant, John Davenport Engi-
neering.

DAILY TRAFFIC

Figure 2-1 provides a summary of daily counts within the corridor. All
volumes are shown in thousands of vehicles. The dominant road within
the study area is 1-40 with daily volumes shown from 126,000 on the east
to 147,000 west of the present interchange with 1-540. To the west of the
Durham Freeway, the daily 1-40 traffic volumes were reported to be
93,000.

Major north-south traffic comes from several roads with a combined
north-south volume just south of 1-40 of 72,000 daily trips as indicated be-
low:

= NC55 29,000;
= TW Alexander 10,000;
= Davis Drive 16,000; and
= NC54 17,000.

March 30, 2006
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Near the southern end of the corridor the daily traffic volumes for the
three major roads are:

= NC55 15,000;
= Davis Drive 15,000; and
= NC54 14,000.

SUPPLEMENTAL TRAFFIC COUNTS

Traffic counts were obtained specifically for this study at the locations
shown in Figure 2-2. The major purpose of this supplemental work was to
obtain current traffic volumes at key locations as an aid in calibrating the
RTM provided by the MPQO’s. The following types of counts were ob-
tained:

= 7-day counts by day, hour, and vehicle class at three locations along a
line north of the 1-540 construction project;

= 48-hour counts by day, hour, and vehicle class on the ramps at four in-
terchanges on 1-40; and

= |ntersection turning movement counts at ten key intersections.

DAILY TRAFFIC VARIATIONS

The seven-day counts at the three locations indicated on Figure 2-2 pro-
vided important information used to estimate daily variations in traffic.
Table 2-1 summarizes the daily variation, which illustrates the heavy
commuter pattern of the corridor. As shown in the table, the weekday
traffic represents between 118 and 133 percent of the average day of the
week. The two weekend days were between 33 and 50 percent of the aver-
age day. The individual locations exhibit very similar patterns to the total.

HOURLY TRAFFIC VARIATIONS
Table 2-2 summarizes hourly traffic levels at the same locations. The
peak period share of the daily traffic is shown below:

= Morning Peak, 3 hours (7:00 to 10:00 a.m.) 23 percent;
= Midday Peak, 2 hours (Noon to 2:00 p.m.) 12 percent; and
= Afternoon Peak, 4 hours (4:00 to 8:00 p.m.) 32 percent.
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VEHICLE CLASSIFICATIONS

As might be expected, passenger vehicles predominate in this heavy
commuter corridor. Table 2-3 shows that nearly 98 percent of the vehicles
counted over a 7-day period were passenger vehicles and light trucks such
as pickups. Heavy trucks constituted about 2 percent of the vehicles.

Vehicle Type

Vehicle Classifications at Selected Locations
Proposed Triangle Parkway

Passenger Vehicles and
Location Light Trucks

Heavy Trucks

Total Vehicles

Davis Drive North of
Kit Creek Road 98.0%

NC 55 North of Alston
Ave. 98.1%

Miami Blvd. (NC 54)
Between Surles Ct. and
Emperor Blvd. 97.6%

Screenline Total 97.9%

SOURCE: WSA Counts in December 2005.

2.0%

1.9%

2.4%

2.1%

100.0%

100.0%

100.0%

100.0%

SPEED AND DELAY ANALYSIS

Speed and delay runs using handheld global positioning system units were
performed on key roads in the study area including:

= |-40 between Aviation Parkway and NC 55;

= NC 55 between Morrisville Carpenter Road and Cornwallis Road;
= TW Alexander Drive between NC 55 ant NC 147;
= Davis Drive between Morrisville Carpenter Road and Cornwallis

Road;

= S. Miami Boulevard / Chapel Hill Road (NC 54) between TW Alexan-

der Drive and Morrisville Carpenter Road,;
= |-540 between 1-40 and US 70;
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Cornwallis Road Between NC 55 and S. Miami Boulevard;

NC 54 between NC 55 and Chapel Hill Road;

Hopson Road between TW Alexander Drive and S. Miami Boulevard,
McCrimmon Parkway between Davis Drive and Chapel Hill Road,;
Airport Boulevard between Chapel Hill Road and 1-40;

Morrisville Carpenter Road between NC 55 and Chapel Hill Road:;
Aviation Parkway between Chapel Hill Road and 1-40; and

Durham Expressway (NC 147) between 1-40 and Ellis Road.

Runs were made during peak and off peak periods in order to provide in-
formation on average speeds for use in the traffic model. Speeds during
off-peak periods were generally found to be up to the speed limits as listed
earlier. However, during peak periods, the speeds were considerably
lower particularly on 1-40, 1-540, Durham Expressway, and key north-
south routes such as NC 55 and NC 54. Peak speeds on the limited access
facilities were as low a 20 mph depending upon the direction of travel. On
roads such as NC 55, the peak speeds were between 15 and 20 mph in
contrast to off peak speeds up to the posted speed limits.
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CHAPTER
s (ORRIDOR GROWTH REVIEW

Economic growth is particularly important for any new start-up toll facil-
ity such as the proposed Triangle Parkway. Given the strong nature of
employment-related growth in this Research Triangle corridor, anticipated
economic activity is particularly important.

The latest socioeconomic forecast developed by the MPOs and used in the
Regional Transportation Model (RTM) was used in the analysis. Since
this was a preliminary traffic and revenue study, an independent economic
analysis was not conducted; however, an independent economic analysis
would be necessary for any later study that would be used in support of
project financing.

HISTORICAL GROWTH TRENDS

The population and employment within the Triangle Parkway corridor is
expected to grow extensively over the next three decades. Within the
study area, employment, according to forecasts contained in the RTM, is
expected to grow from over 87,000 in 2002 to over 206,000 by 2030.
Population over the same period is expected to grow from 25,000 to over
65,000. Figure 3-1 depicts this growth graphically.

This growth is very rapid and represents an average annual growth rate of
3.5 percent and 3.1 percent for population and employment, respectively.
It is emphasized that the population and employment forecasts are con-
tained in the RTM and directly relate to the model growth rates of traffic
in the area.

For purposes of presentation of economic forecasts, the study area was di-
vided into four quadrants based on the traffic analysis zones contained
within the RTM. The northwest quadrant is generally to the west of the
Durham Parkway and Davis Drive and extends to the Durham-Wake
County line. The northeast quadrant extends eastwards nearly to Page

March 30, 2006

Page 3-1



Proposed Triangle Parkway - Preliminary Traffic and Revenue Study

NC 542110/ 01-06-06 / Final Rpt Landscape Figs.ppt

100 220
90 2002 - 2030 200 2002 - 2030
+ 40,000 More Residents + 119,000 More Jobs
80 * 3.5% Per Year 180 «3.1% Per Year
160
70
S — 140
S 60 3
(7] [
3 < 120
é 50 §
% = 100
[ )
o 40 g
% S 804
o 30
60
20 10 4
10 20
0 . . . 0
2002 2010 2020 2030 2002 2010 2020 2030
Population Employment

ENGINEERS
MEERWMA  PLANNERS

~ ) STUDY AREA POPULATION AND EMPLOYMENT PROJECTIONS

Wilbur Smith Associates
FIGURE 3-1



TN

NGINEERS
PLANNERS

KARESY  =coNoMsT Proposed Triangle Parkway
Wilbur Smith Associates Preliminary Traffic and Revenue Study

Road and southward to the county line. The southwest quadrant extends
south into Wake County to south of Morrisville-Carpenter Road. The
southeast quadrant is in Wake County and extends to north of 1-40 near
the Raleigh-Durham Airport.

RESEARCH TRIANGLE PARK

The Research Triangle Park (RTP) covers much of the corridor, and the
companies in the Park are major employers in the entire Triangle Region.
The proposed Triangle Parkway would pass through the southern side of
the Park, and employees of Park companies would be expected to be po-
tential customers of the Parkway.

The RTP is approximately 7,000 acres with around two thirds of it lying
south of 1-40 and within the Triangle Parkway corridor. This southern
portion is less developed than the northern section of RTP, and extensive
growth is anticipated as the Park seeks to develop its remaining 1,100
acres.

The RTP reports that its corporate occupants have approximately 44,000
employees and contractors who work within the Park. This employment is
expected to grow to 85,000 as the Park builds out its remaining space over
the next 20 years.

Research Triangle Park operates on a “campus” basis with areas reserved
as undeveloped buffers. As a result, the employment density is a rela-
tively low 17 employees per acre on average. This density is in keeping
with the Park’s intention of maintaining and fostering the “campus” at-
mosphere for its working conditions. This low employment density con-
cept is expected to continue during the development of the remaining
acreage of the RTP.

RTP officials provided additional insights on the Park’s operation and fu-
ture development. The master plan for the southern portion of the RTP
served as a guide in the refinement of the traffic model to locate appropri-
ate feeder roads for each of the major development areas in the Triangle
Parkway corridor. In addition, it was confirmed that the RTP provided in-
put to the MPOs in the development of the future socioeconomic scenarios
as contained in the Regional Traffic Model and that the socioeconomic
forecasts reflect the anticipated growth in the southern section of the Park.
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POPULATION FORECASTS

Table 3-1 summarizes population growth within the Triangle Parkway
corridor and compares the corridor to the rest of the Triangle region.

In 2002, the Triangle region had approximately 1.1 million residents with
25,000 people (2.2 percent) residing within the Triangle Parkway corridor.
By 2030, the regional population is forecast to grow to nearly 2.3 million
people, and the corridor population will grow to 65,000. By that time the
corridor share is expected to be 2.9 percent of the region which means that
the corridor population is growing faster than the regional population. In
fact the average annual growth rate for the corridor is expected to grow at
3.5 percent whereas the entire region is expected to grow at only 2.5 per-
cent annually.

The growth rates in the Triangle Parkway corridor are significantly higher
than the region throughout the time periods shown. For example, between
2010 and 2020 the Triangle Parkway corridor population is forecast to
grow at an annual rate of 4.2 percent in comparison to the region’s growth
rate of 2.9 percent annually.

As shown in Table 3-1 and Figure 3-2, the southwestern quadrant of the
Triangle Parkway corridor has the lowest population but is forecast to
grow rapidly according to the model (12.2 percent annually between 2002
and 2007 and 12.7 percent annually between 2007 and 2010). The growth
rate tapers in later years but during the study period of 2002 — 2030, the
rate of growth in the southwestern quadrant is forecast to be 6.6 percent
annually.

The northeast and southeast quadrants are also expected to grow rapidly
with 3.6 percent and 3.7 percent annual growth forecast between 2002 and
2030, respectively.

The northwest quadrant is shown to grow at a much lower rate which re-
flects the current mature population density of the area. Over the study
period to 2030, this quadrant is expected to grow at only 1.5 percent annu-
ally.
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EMPLOYMENT FORECASTS

As shown in Table 3-2 and Figure 3-3, employment in the Triangle Park-
way corridor area represented 14.8 percent of the region in 2002 and is
expected to increase to 16.6 percent of the region by 2030. This growth
from 87,000 employees in 2002 to nearly 207,000 employees in 2030
represents a 3.1 percent average annual growth rate in comparison to the
regional growth rate of 2.7 percent per annum which is forecast to increase
from 591,000 employees in 2002 to 1.2 million in 2030.

Within the corridor, the employment levels are expected to grow rapidly
particularly in the southwest and southeast quadrant shown in Figure 3-3.
The southwest quadrant, which contains the section of RTP with the most
developable area, is expected to grow at or above double digit rates be-
tween 2002 and 2020 before leveling off. This high growth results in an
estimated average annual growth of 8.4 percent between 2002 and 2030.
The southeast quadrant is forecast to experience growth at an increasing
rate over the study period. From 2002 to 2007, the growth rate in the
transportation model is 2.7 percent annually, but it is expected to increase
to 5.1 and 5.9 percent annually in the 2007-2010 and 2010-2020 periods,
respectively. After 2020, the annual growth rate in the southeast quadrant
is expected to grow at 8 percent annually for a total over the 2002-2030
time period of 6.2 percent per year.

NUMBER OF HOUSEHOLDS

The growth in the number of households in the corridor is related to the
population growth as expected. Table 3-3 summarizes the households as
contained in the RTM.

In 2002, the number of households in the corridor was estimated at nearly
11,000, which is a 2.2 percent share of the regional number of households.
By 2030 the corridor is forecast to increase in households by nearly
28,000, which would be nearly 3 percent of the region’s households. This
growth rate of 3.4 percent annually between 2002 and 2030 is significantly
higher than the 2.4 percent annual growth rate for the region.
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The highest growth rate in the number of households is expected to be in
the southwest quadrant of the corridor with 6.6 percent annual growth be-
tween 2002 and 2030.

HOUSEHOLD INCOME

Average household incomes by location are summarized in Table 3-4. All
of values shown are in 2002 dollars. In 2002, the average household in-
come in the region covered by the Triangle Transportation Model was
$54,411. The Triangle Parkway corridor area in contrast had a higher av-
erage household income that was 3.4 percent higher at $56,823. Of the
four quadrants depicted earlier, all except the southeast quadrant had
higher average incomes than the region. However, by 2030, the forecast
average household income in the corridor is assumed in the model to be
very similar to the regional average.

ADJUSTMENTS TO REGIONAL TRANSPORTATION MODEL

As discussed earlier, this study relied upon the socioeconomic forecasts
contained within the RTM without adjustments that might have occurred
had an independent economic review been performed as would be the case
for an investment-grade study. For this preliminary traffic and revenue
study, the socioeconomic forecasts were not adjusted.

However, the review of the structure and size of the transportation analysis
zones (TAZs) contained in the model revealed that certain zones along the
corridor were not adequate to provide reliable estimates of traffic through
proposed toll plazas and from zones particularly in the southwest quadrant
of the study area. As shown earlier, this quadrant has relatively low levels
of economic activity in comparison to other quadrants but is expected to
grow significantly as the area is developed. In effect, certain zones were
deemed to be too large geographically to reflect traffic at the level of de-
tail necessary for the traffic and revenue analysis.

Accordingly, certain zones in the southern end of the corridor were disag-
gregated into multiple zones. These new zones were coded into the net-
work, and the original trip tables from the model were disaggregated on
the basis of assumed employment levels within the disaggregated zones.
This procedure is considered to be appropriate at this level of preliminary
study. However, under an investment-grade study in support of potential
project financing, both the underlying socioeconomic assumptions would
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have to be reviewed independently and the transportation model modified
accordingly to reflect the finer level of zone detail.

Table 3-4
Study Area Total Household Income
Proposed Triangle Parkway
2002 Dollars

Study Area Quadrant 2002 2007 2010 2020 2030
Northwest $54,879 $54,620 $54,585 $54,457 $54,379
Northeast 60,510 59,425 59,215 59,129 59,332
Southwest 62,029 62,732 63,231 65,405 65,928
Southeast 53,384 53,693 54,078 53,696 53,635
Total Study Area 56,283 56,706 57,249 58,702 58,463
Percent of

Triangle Region 103.4% 102.1% 102.2% 102.6% 101.0%
Wake County 58,157 59,104 59,486 60,233 60,650
Durham County 49,140 50,407 50,987 52,497 53,486
Total Triangle Region 54,411 55,529 56,042 57,234 57,899

Source: Regional Transportation Model

SOCIOECONOMIC CONCLUSIONS

This chapter has summarized the socioeconomic forecasts that underlie the
traffic and revenue forecasts that are presented in the next chapter.

In general, the study area is forecast to exhibit extremely strong economic
growth based on the socioeconomic forecasts contained in the RTM. A
prudent observer would therefore want to confirm if these basic socioeco-
nomic growth rates can be sustained. As this study is considered to be
preliminary in nature and not to be used in support of project financing,
the socioeconomic forecasts (as well as other parameters and techniques)
will be subject to considerable review in a later investment-grade study.
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CHAPTER
s [RAFFIC AND REVENUE ANALYSIS

Chapter 4 presents a summary of the traffic and revenue analysis con-
ducted for the proposed Triangle Parkway. In addition to an overview of
the travel demand modeling process, this chapter also presents information
on the regional highway improvement program, certain basic assumptions
upon which the traffic and revenue forecasts are based, a toll rate sensitiv-
ity analysis, traffic and revenue forecasts and a preliminary bonding
analysis for the proposed Parkway. Finally, a limited number of sensitiv-
ity tests are also presented, which are intended to estimate the potential
impact of certain hypothetical changes from basic assumptions used in this
analysis.

TRAFFIC MODEL DEVELOPMENT AND REFINEMENT

The two Metropolitan Planning Organizations in the region maintain a
RTM that was used for this preliminary traffic and revenue analysis. This
model was used by the MPQ’s for the development of the Region’s 2030
Transportation Plans, and contains all future highway projects identified in
the plans.

Certain refinements and adjustments were made to the original model in
order to provide appropriate information for the specific corridor being
analyzed. This section describes the model refinement process.

This model was originally developed jointly by the Capital Area MPO,
Durham Chapel Hill Carrboro MPO, North Carolina Department of
Transportation and the Triangle Transit Authority. WSA obtained all
model inputs for the base year of 2002, 2010, 2020 and 2030, including
socioeconomic data, highway networks, trip tables, and specialized model-
ing software.
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The networks were reviewed for future highway improvements and com-
pared with the Transportation Improvement Plan and Long Range Plans
developed by the two MPQO’s. Special attention was paid to the Triangle
Parkway Corridor. Detailed coding was added to the Triangle Parkway to
represent the interchanges and toll plaza locations.

As discussed in Chapter 3, some of the Traffic Analysis Zones (TAZ’s)
were disaggregated into smaller TAZ’s to allow for a better representation
of the roadway system within the corridor. Trip tables were disaggregated
accordingly to fit the new zone structure.

The base year 2002 model was then run using the inputs supplied by the
MPO’s. A series of traffic assignments were run and compared with
ground counts supplied by the NCDOT and those collected specifically for
this study. Slight adjustments were made in input network speeds and the
trip tables in the project corridor in order to improve the calibration with
ground counts.

After the best possible calibration was obtained, a series of traffic assign-
ments were made at the future years of 2010, 2015, 2020 and 2030 under
no build, a toll free Triangle Parkway and the Parkway tolled. Several toll
rates were tested for the years 2010 and 2030 in order to estimate the op-
timum toll rates.

BASIC ASSUMPTIONS

These preliminary traffic and revenue estimates for the Triangle Parkway
are predicated on the following basic assumptions, which are considered
reasonable for purposes of this preliminary analysis:

1. Triangle Parkway would be opened to traffic by January 1, 2010;

2. The existing southern terminus of NC 147 at TW Alexander Drive
would be closed when the Parkway was completed;

3. Improvements in the current Transportation Improvement Program,
including some widening of competing routes and, by 2030, HOV
lanes on 1-40 were assumed to be implemented,;

4. 1-540 is assumed to be completed as a toll-free facility between 1-40
and NC 55, prior to the opening of Triangle Parkway;

March 30, 2006
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Other portions of 1-540 are assumed to be completed as follows, for
purposes of these scenarios:

= 2010 -only to NC 55;
= 2015 -to U.S. Route 64; and
= 2020 -to NC 55 (south);

Toll rates and tolling zone locations would be as shown later in this
chapter;

No other competing facilities or additional capacity would be con-
structed during the projection period, other than those in the current
Transportation Improvement Plan;

For purposes of this preliminary analysis, both cash and electronic
toll collection options would be made available at all toll plaza loca-
tions, although it is assumed that at least 75 percent of users would
use electronic toll collection;

Economic growth in the project corridor, and associated travel de-
mand will be as represented in the Triangle Transportation Model
provided to WSA for use in this analysis;

For purposes of this study, it has been assumed that inflation will av-
erage 2.5 percent per year;

Operating costs for toll collection are included in net revenue esti-
mates; however, roadway maintenance and rehabilitation costs have
not been included,

The Triangle Parkway will be well maintained, efficiently operated,
effectively signed, and promoted to encourage maximum usage.; and

Motor fuel will remain in adequate supply and no national or regional
emergency would arise that would abnormally restrict the use of mo-
tor vehicles.

Any significant departure from these basic assumptions could materially
affect traffic and revenue potential on the proposed Triangle Parkway.
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ROADWAY IMPROVEMENTS

The actual traffic that will use the Parkway in the future will be heavily in-
fluenced by the other roadway improvements that will affect people’s fu-
ture travel behavior. The process of transportation project development
and funding makes it impossible to know with certainty which transporta-
tion improvements will happen when. However, it is important that rea-
sonable assumptions be made regarding future improvements, since such
improvements could have a considerable effect on project traffic volumes.

The RTM contains all future highway improvements listed in the region’s
2030 transportation plans. A list of planned road improvements consid-
ered to be potentially important to traffic on the Triangle Parkway project
is provided in Table 4-1. The most significant of these improvements in-
clude:

= 2010

- 1-540 to NC 55;

- Widening of Alexander Drive, Davis Drive, NC 55;
= 2015

- 1-540 to U.S. Route 64,
= 2020

- 1-540 to NC 55 (south);

- Other new roads — Airport Blvd. Extension., McCrimmon Parkway
from Airport Blvd. to Aviation Parkway and from Davis Drive to
NC 55, New section from US 70 to Leesville Rd. for T.W. Alex-
ander;

- Widening of Alexander Drive, Davis Drive, McCrimmon Parkway,
Morrisville Parkway, NC 54;

= 2030
- 1-540 — NC 55 Bypass to 1-40 South;
- 1-40 -Widening and HOV/HOT Lanes;
- Other new roads — Extensions of Kit Creek Road, extensions of
McCrimmon Parkway; and
- Widening of Morrisville Carpenter Road, NC 147, NC 54.
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Table 4-1

Major Highway Improvements by Year of Implementation

Proposed Triangle Parkway

Name and Location Project Description Model Year
Alexander Drive NC 147 to Miami Blvd., 2-lane to 4-lane 2010
Alexander Drive Cornwallis Rd. to NC 147, 2-lane to 4-lane divided 2010
Davis Drive NC 54 to Wake County line, 2-lane to 4-lane divided 2010
Davis Drive Morrisville - Carpenter Rd. to Farm Pond Rd., 2-lane 2010
to 4-lane

Davis Drive Morrisville - Carpenter Rd. to Durham Co. line, 2-lane 2010
to 4-lane

1-40 NC 147 to Wake Co. line, 6-lane freeway to 8-lane 2010
freeway

1-40 US 15-501 to NC 147, 4-lane freeway to 6-lane 2010
freeway

1-540 1-40 to NC 55 north, new 6-lane freeway 2010

Louis Stephens Drive Hopson Rd. to Wake Co. line, new 2-lane 2010

Louis Stephens Drive Morrisville Parkway to High House Rd., new 2-lane 2010

Extension

NC 54/Page Road Davis Dr. to Miami Blvd., 2-lane to 4-lane divided 2010

NC 55 Cornwallis Rd. to Wake Co. line, 2-lane to 4-lane 2010
divided

NC 55 Carpenter Fire Station Rd. to Durham Cao. line, 2-lane 2010
to 4-lane

NC 55 Carpenter Fire Station Rd. to High House Rd., 2-lane 2010
to 4-lane

NC 55 High House Rd. to US 64, 2-lane to 4-lane 2010

NC 55 Holly Springs Bypass to Wake Chapel Rd., 2-lane to 4+ 2010
lane

NC 55 (Alston Avenue) NC 147 to NC 98, 2-lane to 4-lane divided 2010

Northeast Creek Parkway Cornwallis Rd. to Ellis Rd., new 2-lane 2010

S.W. Durham Parkway Watkins Rd. (old Chapel Rd. to US 15-501, 2-lane to 4 2010
lane divided

I-540, Western Wake NC 55 to US 64, new 6-lane freeway 2015

Expressway

Airport Boulevard Extension NC 54 to Davis Dr., new 4-lane 2020

Alexander Drive NC 54 to NC 55, 2-lane to 4-lane divided 2020

Alexander Drive NC 54 to Cornwallis Road, 2-lane to 4-lane divided 2020

Davis Drive Farm Pond Rd. to US 64, 2-lane to 4-lane 2020

1-540 Western Wake NC 55 to US 1, new 6-lane freeway 2020

Expressway

1-540 Western Wake US 1 to NC 55 Bypass, new 6-lane freeway 2020

Expressway

1-540, Western Wake NC 64 to NC 55 south, new 6-lane freeway 2020

McCrimmon Parkway Airport Blvd. to Town Hall Dr., 2-lane to 4-lane 2020

McCrimmon Parkway Airport Blvd. to Aviation Pky, new 4-lane 2020

Morrrisville Parkway Davis Dr. to NC 55, 2-lane to 4-lane 2020

NC 54 Miami Blvd. to Wake Co. line, 2-lane to 4-lane divided 2020

(continued)
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Table 4-1 (cont'd.)
Major Highway Improvements by Year of Implementation
Proposed Triangle Parkway

Name and Location Project Description Model Year
NC 54 1-40 interchange to NC 55, 2-lane to 4-lane divided 2020
NC 54 I-40 to Barbee Chapel Rd, 4-lane to 6-lane divided 2020
NC 54 N.W. Maynard Rd. to South of Cary Parkway, 2-lane 2020

to 4-lane
NC 54 MCCrimmon Parkway to Durham Co. line, 2-lane to 4- 2020

lane
T.W. Alexander Drive US 70 to Leesville Rd, new 4-lane 2020
I-40 County line to NC 86, 4-lane freeway to 6-lane freeway 2030
1-40 HOV County line to NC 86, new HOV lane 2030
1-40 HOV/HOT Durham Co. line to 1-440/US 64, HOV/HOT lane 2030
1-40 HOV/HOT I-440/US 64 to Johnston Co., HOV/HOT lane 2030
I-540 Southern Wake NC 55 Bypass to US 401 South, new 6-lane freeway 2030
Expressway
I-540 Southern Wake 401 South to 1-40 South, new 6-lane freeway 2030
Expressway
I-540 Southern Wake NC 55 south to 1-40, new 6-lane freeway 2030
Expressway
Kit Creek Road NC 55 to Green Level to Durham, new 4-lane 2030
Kit Creek Road Davis Dr. to NC 54, 2-lane to 3-lane 2030
Louis Stephens Drive Durham Co. line to O'Kelly Chapel Rd, 2-Lane to 4- 2030
Extension lane
McCrimmon Parkway Townhall Dr. to Louis Stevens Rd., 2-lane to 4-lane 2030
Extension
McCrimmon Parkway Louis Stevens Rd. to NC 55, new 4-lane 2030
Extension
McCrimmon Parkway NC 55 to I-540, 2-lane to 4-lane 2030
Extension
McCrimmon Parkway I-540 to Green Level to Durham, new 4-lane 2030
Extension
McCrimmon Parkway Green Level to Durham to Durham Co. line, new 2- 2030
Extension lane
Morrisville - Carpenter Road | NC 54 to Davis Dr., 2-lane to 4-lane 2030
Morrisville - Carpenter Road Davis Dr. to NC 55, 2-lane to 4-lane 2030
NC 147 Alston Ave. to I-40, 4-lane freeway to 6-lane freeway 2030
NC 54 Cary Parkway to MCCrimmon Pkwy., 2-lane to 4-lane 2030
Triangle Parkway - NC54 Triangle Parkway to Morrisville - Carpenter Rd., new 4- 2030
Connector lane

Source: North Carolina Capital Area Metropolitan Planning Organization, 2030 Long Range
Transportation Plan, September, 15, 2004
Durham-Chapel Hill-Carrboro Metropolitan Planning Organization, FY 2006-2012
MetropolitanTransportation Improvement Program, August 10, 2005
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TOLL SCENARIOS

A series of traffic and revenue forecasts for three alternative scenarios
were prepared as described below and illustrated in Figure 4-1:

= Scenario 1, Base Case

Triangle Parkway will become operational in 2010 from 1-40 to I-
540. 1-540 will extend from 1-40 to NC 55;

The Parkway will have interchanges at 1-40, Hopson Road, Davis
Road, and 1-540;

1-540 will not be tolled;

For purposes of this initial analysis, it is assumed that both elec-
tronic tolling and cash options will be provided at each toll plaza;
The Parkway will have one mainline tolling zone between 1-40 and
Hopson Road;

The interchanges at Hopson and Davis will have ramp tolls to and
from the south. The Hopson Road and Davis Road Interchanges
will be separated;

= Scenario 2

The second scenario will be similar to Scenario 1 except that it will
have frontage roads between Hopson Road and Davis Road. This
scenario reduces the number of ramp tolling locations from two in
each direction to one in each direction; and

= Scenario 31

The third scenario is the same as Scenario 2 except that the Trian-
gle Parkway is extended south from I-540 to McCrimmon Park-
way. This scenario is not in the current NCTA plan. However,
this scenario was analyzed simply as a sensitivity test to determine
potential local revenue impacts of providing improved access to
the southern end of the corridor. For this reason, the scenario did
not provide for access to and from 1-540 via the extension to
McCrimmon Parkway.

TOLL SENSITIVITY

A series of alternative toll rates were tested from 2010, the assumed open-
ing-year of the Triangle Parkway, through 2030. The results of the toll

! Scenarios 1 and 2 are so similar, that only one test of the extension to McCrimmon
Parkway was conducted, Scenario 3. A hypothetical extension to McCrimmon Parkway
using the Scenario 1 configuration was not tested.
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sensitivity analysis are shown in Figure 4-2. Toll rates at the Hopson
Road and Davis Drive ramps were varied in proportion to the mainline toll
rates assumed at each toll level. All tolls were also assumed to be rounded
to $0.25 increments for purposes of the toll sensitivity analysis. Maxi-
mum revenue potential was shown to be in the range between $1.00 and
$1.25, with declining revenue at higher toll levels.

WSA selected an opening-year toll rate at the mainline plaza of $1.00.
This rate would allow some limited flexibility in future rate setting, in the
event revenue enhancement would be necessary. This rate would be the
equivalent of approximately $0.25 per mile for a full length trip on the
Parkway, which is considered to be at the high end of average toll rates in
urban areas. However, this rate is in 2010 dollars and would be a bit
lower if implemented today.

TOLL SYSTEMS AND RATES

Figure 4-3 shows the proposed toll system to be used on Triangle Park-
way. One mainline tolling zone would be established between 1-40 and
Hopson Road. Tolls would also be established on ramps to and from the
south at Davis Drive and, where applicable, on the ramps to and from the
south at Hopson Road. No tolls would be on the ramps to and from the
north at these intermediate interchange locations, and there will be no ad-
ditional toll collection facilities at 1-540. For the Scenario 3 sensitivity
test, in which the project was assumed to be extended to McCrimmon-
Parkway, no additional toll collection facilities would be added. It was
also assumed that no access would be provided between 1-540 and the ex-
tension to McCrimmon Parkway to and from the south.

Alternative toll rates were tested at both 2010 and 2030 levels. In general,
optimum reasonable tolls for passenger cars were selected at $1.00 at the
mainline tolling zone and $0.50 at the ramp plazas. By 2030, the optimum
toll was identified as $2.00 at the mainline plaza and $1.00 at the ramp
plazas. All rates shown in Figure 4-3 represent rates in future-year condi-
tions; that is, already adjusted for inflation, assumed for this study to aver-
age 2.5 percent per year. All model parameters were adjusted for inflation
to reflect the respective future-year conditions. The increase in tolls be-
tween the opening year and the 20" year of operation is slightly greater
than the direct affect of inflation, reflecting both inflationary pressures and
significant increases in traffic demand resulting in the need for some level
of “real increase” in rates beyond inflation.
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Rates shown in Figure 4-3 are for passenger cars; trucks would have pro-
portionally higher toll rates. In developing preliminary revenue estimates
for these interim findings, it was assumed that truck rates would average
2.5 times passenger car rates at each toll plaza location.

ESTIMATED WEEKDAY TRAFFIC VOLUMES

Preliminary estimates of weekday traffic on the Triangle Parkway for the
three scenarios are shown, at 2010 levels, in Figure 4-4. These are under a
toll condition, and recognize the toll of $1.00 for passenger cars at the
mainline tolling zone. Toll-free traffic would be somewhat higher.

The traffic levels for 2010 — 2012 reflect an expected acceptance period in
which the traffic on the toll road will not be at full potential because of un-
familiarity by the public. This ramp-up period is expected to last for three
years from the opening date. Traffic estimates are shown without the
ramp-up adjustment and with the adjustment in parentheses.

Traffic at the mainline plaza is estimated in the range of 13,800 — 14,000
(8,400 — 8,500 after ramp-up adjustments) for Scenarios 1 and 2. In the
hypothetical condition of Scenario 3, in which the project would be ex-
tended to a connection with McCrimmon Parkway, traffic at the mainline
plaza would be increased to an estimated 17,200 and (10,500), respec-
tively. Traffic at the south end of the project would range from 12,200 to
20,200 (7,400 to 12,300) per weekday, depending on the scenario. The
hypothetical connection to McCrimmon Parkway does significantly add to
traffic potential to the southern end of the project. It also reduces demand
on the ramps to and from the north at Davis Drive or Hopson Road; in the
absence of the McCrimmon Parkway connection, motorists traveling to
and from the southern portions of Research Triangle Park must use the
Davis Drive Interchange for access.

The above figures in parentheses reflect downward adjustments for ramp-
up. They represent an average weekday over the course of the first full
year of operation; traffic in early months would likely be lower while traf-
fic in later months would be higher.

It is noted that the volumes on the mainline sections reflect two-way vol-
umes while ramp volumes reflect one-way volumes on each ramp. At the
north end of the project, virtually all of the traffic interchanging with 1-40
would be oriented to and from the west on 1-40 with very little demand, if
any, traveling to and from the east on 1-40. This raises the potential of

March 30, 2006

Page 4-9



NC 542110/ 01:06.06  Landscape Figs Proposed Triangle Parkway - Preliminary Traffic and Revenue Study

Scenario 1 Scenario 2 ~Scenario3 N
Interchanges at Split Interchange at Hopson Rd. Split Interchange With
Hopson Rd. and Davis Dr. and Davis Dr. with Frontage Roads Extension to McCrimmon Pkwy. ‘

(2.3)38 V
(40

17.2 (10.5)

Hopson
Rd.

3.7(23)

20.2 (12.3)

6‘0[

0‘?1//

LEGEND

10.8 (6.5)

OOO — Mainline Volume

0.0 — Ramp Volume

— Ramp Plaza
Q
inli RN
Mainline Plaza &\\@Q@
Notes: W
ANERRR EPTXLNNESE? 1. All volumes shown represent thousands of vehicles.

‘{\",}' ECONOMIST: 2. Traffic levels in parentheses reflect an assumed
) ramp-up period extending from 2010 - 2012, ESTIMATED 2010 WEEKDAY TRAFFIC VOLUMES

Wilbur Smith Associates
] FIGURE 4-4



STHNN G s .
AGERER  riAwERs Proposed Triangle Parkway

& Foovomst Preliminary Traffic and Revenue Study
Wilbur Smith Associates

possibly building the Triangle Parkway, at least initially, without access in
the southwest quadrant at 1-40.

Similar estimates of traffic are shown at 2030 levels in Figure 4-5. Very
high levels of traffic growth are estimated in this corridor, based on the
significant ongoing level of employment growth forecasted. Traffic at the
mainline plaza would reach between 47,000 and 55,000 vehicles per day.
Even higher rates of growth are shown at the south end of the project, par-
ticularly if the McCrimmon Parkway connection is in place. Very high
levels of development and employment, particularly employment related
development, is scheduled to occur on a continuing basis between 2010
and 2030 in the southern portion of the Triangle Parkway corridor.

TRAFFIC AND REVENUE FORECASTING PROCEDURE

Table 4-2 shows computations of estimated opening year (2010) traffic
and revenue, by toll plaza, for the three scenarios described earlier. Reve-
nue values shown in this table are in current dollars; i.e., they include in-
flation, which is assumed to average 2.5 percent per year.

Weekday transactions and revenues were calculated separately for each
tolling area (the mainline location and the ramps as shown earlier in Fig-
ure 4-1. The traffic for each tolling area was multiplied by the assumed
average toll to develop estimates of typical weekday revenue at each toll-
ing zone. Note that the average tolls at the mainlane plaza are slightly
higher than those discussed previously; this is due to the assumption that
approximately 2.5 percent of total traffic on the Parkway would be made
by trucks which would be assessed higher tolls.

For Scenario 1 at opening year, the estimated weekday transactions on the
Parkway were estimated at 21,000 of which 14,000 would be at the
mainline tolling location. Using the assumed average toll rates for each lo-
cation, the estimated weekday revenue would be approximately $18,000.
In the opening-year 2005, transactions at the mainline plaza are estimated
at 23,200 vehicles per weekday and would be expected to produce week-
day revenue of nearly $21,000. This weekday traffic would be expected to
produce about 6.5 million transactions and $5.6 million annually assuming
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Table 4-2
Estimated Opening-Year Transactions and Revenue
Proposed Triangle Parkway

Scenario 1 - Interchanges at Hopson Rd. and Davis Dr.

Transactions Average Toll Revenue
Weekday Transactions and Revenue
Plaza Location

Mainline 14,000 $1.030 $14,400

Hopson Road 3,200 0.515 1,600

Davis Drive 3,800 0.515 2,000

Weekday Total 210,000 $18,000
Annualization Factor 310 Days 310 Days
Opening-Year Transactions
and Revenue Before Ramp-up 6,510,000 $5,582,000
Ramp-up Factor 0.61 of Opening Year 0.61 of Opening Year

Before Ramp-up Before Ramp-up

Scenario 1 Opening-Year
Transactions and Revenue 3,971,000 $3,404,000

Scenario 2 - Split Interchange at Hopson Rd. and Davis Dr. with Frontage Roads

Transactions Average Toll Revenue
Weekday Transactions and Revenue
Plaza

Mainline 13,800 $1.030 $14,200

Hopson Road

Davis Drive 5,800 0.515 3,000

Weekday Total 19,600 17,200
Annualization Factor 310 Days 310 Days
Opening-Year Transactions
and Revenue Before Ramp-up 6,076,000 $5,328,000
Ramp-up Factor 0.61 of Opening Year 0.61 of Opening Year

Before Ramp-up Before Ramp-up

Scenario 2 Opening-Year
Transactions and Revenue 3,707,000 $3,252,000

Scenario 3 - Split Interchange With Extension to McCrimmon Pky

Transactions Average Toll Revenue
Weekday Transactions and Revenue
Plaza

Mainline 17,200 $1.030 $17,700

Hopson Road

Davis Drive 7,400 0.515 3,800

Weekday Total 24,600 21,500
Annualization Factor 310 Days 310 Days
Opening-Year Transactions
and Revenue Before Ramp-up 7,626,000 $6,668,000

Ramp-up Factor

Scenario 3 Opening-Year
Transactions and Revenue

0.61 of Opening Year
Before Ramp-up

4,650,000

0.61 of Opening Year
Before Ramp-up

$4,067,000
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a full year of operation and no adjustment for ramp-up. This annualization
is based on 310 equivalent weekdays per year to account for expected
lower weekend and holiday traffic.

The annualized transactions and revenues at 2010 levels have been further
adjusted to reflect “ramp-up.” Ramp-up is the phenomenon experienced
on most new start-up toll facilities in which 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 facility 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
project is even there, 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
become accustom to using the facility. The duration and level of ramp-up
adjustments can be directly affected by 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
are 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 per-
cent of nominal by the end of the third full year of operation.

The net adjustment for ramp-up in the first year amounts to a factor of
0.61. When applied to the annual revenue estimates, opening-year traffic
and revenue is reduced to an estimated 4.0 million transactions and $3.4
million.

Table 4-2 also shows similar traffic and revenue calculations for Scenarios
2,and 3.

ESTIMATED ANNUAL TRAFFIC AND TOLL REVENUE

Preliminary estimates of annual toll revenue were prepared for each of the
three scenarios between the nominal assumed opening year of 2010 and
the 40™ year of operation in 2050. These estimates were based on the toll
rates shown previously and based on the modeling results from 2010,
2015, 2020 and 2030 levels and the assumed ramp-up between 2010 and
2012. Intermediate years between these control points were estimated
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through interpolation. Beyond 2030, traffic and revenue growth was esti-
mated nominally at 2 percent per year.

As shown in Table 4-3 under Scenario 1, opening-year revenue is esti-
mated at about $3.4 million, growing to nearly $10 million by 2015 and
reaching nearly $56 million by 2030. This is a very high level of sus-
tained revenue growth, and is indicative of the long-term economic growth
potential of the corridor. It should be noted, however, that this level of
sustained future growth would be considered a significant risk factor in the
ultimate financial analysis for the project. In essence, revenue potential on
Triangle Parkway is heavily dependent on future development in the cor-
ridor which, in itself, would be market driven and subject to market fluc-
tuations.

Scenario 2, which would use a combined single interchange at Hopson
Road and Davis Drive, would have only slightly lower revenue potential
in the opening year, at approximately $3.3 million, growing to $9.4 mil-
lion by 2015. Revenue under Scenario 3 would be about 25 percent
higher, reaching slightly more than $4 million in 2010 and increasing to
almost $11 million by 2015.

It should be recognized that the growth in revenue for each scenario re-
flects both the significant increases in traffic demand and the effect of toll
increases in 2020 and 2030.

Figures 4-6 and 4-7 show the transaction and revenue estimates in graphic
form. The estimates for each scenario are shown in different colors. In
Figure 4-6, a slight decrease in transactions is shown in 2020 and 2030, re-
flecting the impact of assumed toll changes in these years. The toll in-
creases would have a positive impact on revenues in the same years, as
shown in Figure 4-7.

Table 4-4 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
transactions. 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.
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Table 4-3
Annual Toll Transactions and Gross Revenue Forecasts
Proposed Triangle Parkway

(Thousands)
Scenario 1 Scenario 2 Scenario 3
Total Total Total
Year Transactions Total Revenue  Transactions  Total Revenue  Transactions  Total Revenue
2010 3,971 $3,404 3,707 $3,252 4,650 $4,067
2011 5,897 5,066 5,537 4,860 6,828 5,976
2012 7,631 6,570 7,208 6,328 8,736 7,653
2013 8,995 7,761 8,545 7,505 10,177 8,928
2014 10,019 8,664 9,573 8,409 11,206 9,843
2015 11,160 9,672 10,726 9,424 12,338 10,850
2016 11,998 10,389 11,555 10,143 13,209 11,600
2017 12,898 11,157 12,447 10,916 14,142 12,402
2018 13,867 11,984 13,409 11,749 15,142 13,259
2019 14,907 12,872 14,446 12,644 16,212 14,178
2020 14,508 18,724 13,950 18,197 15,438 20,119
2021 15,224 19,666 14,665 19,139 16,335 21,288
2022 15,975 20,655 15,417 20,128 17,284 22,526
2023 16,764 21,694 16,208 21,170 18,288 23,836
2024 17,592 22,787 17,039 22,264 19,351 25,221
2025 18,461 23,933 17,912 23,416 20,475 26,688
2026 19,374 25,137 18,832 24,627 21,665 28,239
2027 20,331 26,404 19,797 25,901 22,923 29,881
2028 21,336 27,733 20,812 27,241 24,255 31,619
2029 22,391 29,130 21,879 28,650 25,665 33,457
2030 21,638 37,417 21,142 36,766 24,924 43,183
2031 22,071 38,165 21,564 37,501 25,423 44,047
2032 22,513 38,928 21,997 38,251 25,931 44,928
2033 22,962 39,707 22,436 39,017 26,450 45,826
2034 23,421 40,501 22,885 39,797 26,978 46,743
2035 23,890 41,311 23,342 40,592 27,518 47,678
2036 24,368 42,137 23,809 41,405 28,068 48,632
2037 24,855 42,981 24,285 42,233 28,630 49,604
2038 25,352 43,840 24,771 43,077 29,202 50,596
2039 25,860 44,717 25,266 43,938 29,786 51,608
2040 26,377 45,611 25,772 44,818 30,382 52,640
2041 26,904 46,524 26,287 45,714 30,989 53,693
2042 27,443 47,454 26,813 46,628 31,610 54,766
2043 27,991 48,403 27,350 47,561 32,242 55,862
2044 28,550 49,371 27,897 48,512 32,886 56,979
2045 29,122 50,359 28,454 49,482 33,545 58,119
2046 29,705 51,366 29,023 50,472 34,215 59,281
2047 30,298 52,393 29,604 51,481 34,899 60,467
2048 30,905 53,441 30,196 52,511 35,598 61,676
2049 31,522 54,509 30,800 53,561 36,309 62,910
2050 32,153 55,600 31,416 54,632 37,035 64,168

Note: Forecasts for 2010 - 2012 reflect an assumed ramp-up to full traffic levels beginning in 2013
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Under Scenario 1, net revenue is estimated at slightly more than $2 mil-
lion in 2010, increasing to $16 million by 2020 and $34 million by 2030.
Net revenue estimates would be slightly lower under Scenario 2, but rela-
tively close to Scenario 1. Somewhat higher net revenue estimates are
shown for Scenario 3, as might be expected.

PRELIMINARY FINANCIAL ASSESSMENT AND BONDING
CAPACITY

A preliminary bonding capacity analysis was undertaken for this prelimi-
nary traffic and revenue study. This analysis was performed utilizing a
bond sizing model typical of financings for other toll roads within the
United States that have been recently issued by public authorities. The in-
terest rate assumptions are indicative of WSA’s understanding of current
market conditions, which are subject to change based upon factors outside
the control of either WSA or the NCTA. The bonding capacity analysis is
provided for planning purposes only and is not intended to supplant the
analysis that will be required by a financial advisor or underwriter as part
of the financing process. Changes in financial market conditions and fur-
ther refinements by a financial advisor could materially alter the results of
the bond sizing model.

A preliminary bonding capacity analysis was undertaken for these interim
findings. It should be recognized that these estimates would be subject to
considerable refinement by a financial advisor in the future, based on al-
ternative financing strategies that would not typically be addressed at this
level of study. These preliminary estimates of bonding capacity were
based on the following assumptions:

= Bonds are a combination of Current Interest Bonds and Capital Appre-
ciation Bonds with 40-year maturities;

= Both Series of Bonds are Issued at parity (i.e., both are Senior Debt
with equal claims to revenue);

= Bonds have debt service coverage ratios of 2X for both series;

= Both Series have investment-grade ratings;

= Current Interest Bonds have a 5.5 percent interest rate and the Capital
Appreciation Bonds have a 100 basis point premium of 6.5 percent in-
terest rate;

= Design and Construction period is 24 months;

= Bond sizing is net of operating expenses, but before funding of road-
way maintenance, capital improvements and other reserves; and
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= Net Bond Proceeds would be 80 percent of bond issue size, allowing
for bond sales expenses, debt service reserve and capitalized interest
during construction.

Preliminary estimates of bonding capacity and net proceeds are summa-
rized in Table 4-5.

Table 4-5
Preliminary Bonding Capacity
Proposed Triangle Parkway

(thousands)
Scenario 1 Scenario 2 Scenario 3
Bonding Capacity $117,000 $111,000 $131,000
Net Bond Proceeds 94,000 89,000 105,000

Given the preliminary nature of these interim findings, it may be prudent
to establish a range of bonding capacity for each scenario. The lower end
of the range is simply 20 percent below the nominal values shown above.
Hence, a reasonable range of bonding capacities would be:

= Scenario 1: $75 - $94 million;
= Scenario 2: $71 - $89 million; and
= Scenario 3: $84 - $105 million.

EFFECTS OF DELAYED [|-540 COMPLETION

The traffic and revenue estimates previously presented as Scenario 2 in
Table 4-2 represent the base case forecast for the project. In this scenario,
the Triangle Parkway would be constructed by 2010 with interchanges at
1-40, Davis Drive and Hopson Road combined, and 1-540. 1-540 would be
complete from 1-40 to NC 55. The Western and Southern Wake County
Expressway 1-540 project from NC 55 to NC 55 South would be com-
pleted from 2015 to 2020 and beyond to 1-40 South by 2030.

Sensitivity tests were run to test the impact of changes in certain basic as-
sumptions or inputs into the base case forecast. In this case, it is important
to estimate the effects on Triangle Parkway if 1-540 were not to be com-
pleted beyond its presently scheduled terminus at NC 55.

This sensitivity test is to provide a sense of the potential outcome, depend-
ing on potential unanticipated changes in basic assumptions. It does not in
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and of itself represent a forecast, but rather a hypothetical estimate if this
expressway were not completed.

Table 4-6 provides a summary of sensitivity test results. The transaction
and revenue estimates under this alternative sensitivity test scenario are
shown, together with an estimate of net impact and percent impact for the
test. Figure 4-8 illustrates the differences between Scenario 2 and a sensi-
tivity test in which the Western and Southern Wake County Expressway
were not to be constructed.

The effects of a terminus of 1-540 at NC 55 are significant because the
completed expressway would provide greater access to a growing part of
the Triangle region. Without it, travelers would have to use other, non-
expressway facilities to reach their destinations. These trips using other
facilities in many cases would also take the travelers off the Triangle
Parkway with the resultant loss of traffic and toll revenue. The effects in
the earlier years builds up as the traffic grows due to the high growth of
the area particularly in the southern side the Triangle region. By 2030, for
example, the traffic on the Triangle Parkway would be reduced by 4.65
million (22 percent) in comparison to the Scenario 2 configuration of the
Parkway. Revenue would be $7.3 million less or 20 percent in compari-
son to Scenario 2.

CONCLUSIONS

The conclusions of this preliminary study of the proposed Triangle Park-
way can be summarized as follows:

= Short Project Length Limits Range of Possible Toll Rates — The
proposed Parkway would be about four miles long. The $1.00 toll is
almost $0.25 per mile, which is considered to be a relatively high rate
for such a short project in an urban area. Rates that are much higher
than the selected rates would be difficult to implement without signifi-
cant loss of traffic and revenue growth;

= Extremely Strong Economic Growth Forecast for Study Area —
The growth rates of socioeconomic parameters contained in the RTM
are high as discussed in Chapter 3. Some of the areas contained within
the corridor have relatively small levels economic activity now.
Growth is certainly occurring, but these growth rates will be subject to
considerable review by the financial community before this proposed
project were to receive financing. In an investment-grade study, the
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Scenario 2 Sensitivity Test N
Split Interchange at Hopson Rd. and Davis Dr. with Frontage Roads. No 1-540 Beyond NC 55
[-540 Extends from I-40 North to I-40 South. ‘

Hopson Hopson

LEGEND
OOO — Mainline Volume
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—Ramp Plaza
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Note:
All volumes shown represent thousands of vehicles.
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underlying socioeconomic parameters on which the traffic forecasts
are based will have to be assessed by an independent economist;

= Triangle Parkway Will Provide Major Traffic Benefits in Future -
The Parkway would be a critical link when 1-540 is opened in western
and southern Wake County because it will provide access that poten-
tially could bypass the heavily-congested sections of 1-40 between Ra-
leigh and Durham;

= Relatively Good Bonding Capacity - Tolls potentially can cover a
significant portion (but not all of) project cost. However, an inde-
pendent financial assessment should be conducted to confirm the ca-
pacity; and

= Extension to McCrimmon Parkway Increases Revenue by 10 - 20
Percent — An extension of the Triangle Parkway south of 1-540 to
McCrimmon Parkway was tested because it would provide better ac-
cess to the southern section of the corridor especially in later years
when the area is developed more. Of course, the extension would also
increase project cost, which should be analyzed in more detail before
any decisions are made regarding this extension.

DISCLAIMER

Current professional practices and procedures were used in the develop-
ment of these findings. However, there is considerable uncertainty inher-
ent in future traffic and revenue forecasts for any toll facility. There may
sometimes be differences between forecasted and actual results caused by
events and circumstances beyond the control of the forecasters. These dif-
ferences could be material. Also, it should be recognized that traffic and
revenue forecasts in this document are intended to reflect the overall esti-
mated long-term trend. Actual experience in any given year may vary due
to economic conditions and other factors.
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