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NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

EXECUTIVE SUMMARY

This report supersedes the Triangle Expressway Southeast Extension Final Traffic Forecast
Technical Memorandum, dated June 19, 2012, prepared by HNTB. The superseded report
includes the 2010, 2012 and 2035 No-Build and 2012 and 2035 Build forecasts for five Detailed
Study Alternatives (DSAs 1-5). Since June of 2012, NCDOT has developed 12 additional
alternatives (DSAs 6-17). As such, a total of 17 alternatives will be carried forward for detailed
study in an Environmental Impact Statement, in accordance with the National Environmental
Policy Act (NEPA). The forecast for all 17 DSAs are included in this report and the previous
forecast addressing DSAs 1-5 should not be referenced. The same forecasting methodology,
described later in this report, has been consistently applied to all 17 DSAs to compare
alternatives. Once a preferred alternative is selected through the NEPA process, an updated
traffic forecast will be prepared for that alternative using the most current available model and
data.

PROJECT DESCRIPTION

HNTB North Carolina, PC has been contracted by the North Carolina Turnpike Authority (NCTA)
to develop base, intermediate, and future year traffic forecasts for North Carolina Department of
Transportation (NCDOT) State Transportation Improvement Program (STIP) Project R-2721, R-
2828, and R-2829. The projects combine to form the southern and eastern portions of the
Complete 540 — Triangle Expressway Southeast Extension outer loop around Raleigh and
surrounding communities in Wake County and Johnston County.

The Complete 540, Triangle Expressway Southeast Extension will complete the Raleigh outer
loop. Construction is currently scheduled to be completed in phases. Phase | (southern portion)
is between N.C. 55 in Apex and I-40 near the Johnston County line. Phase Il (eastern portion)
continues the project at 1-40 and ends at U.S. 64/U.S. 264 Bypass in Knightdale. The entire
project is nearly 30 miles long. The project is located primarily in Wake County with a small
portion of the project that extends into Johnston County.

Transportation demands, social and economic demands and mobility considerations are the
basis for additional transportation infrastructure in southeastern Wake County. The Southeast
Extension will link the towns of Clayton, Garner, Fuquay-Varina, Holly Springs, Apex, Cary,
Knightdale, and Raleigh. It will also connect major roadways in southern Raleigh and ease
congestion on the Raleigh Beltline (1-440), 1-40, NC 42, NC 55, and Ten Ten Road. The project
would increase the overall capacity of the existing roadway network and divert traffic from
secondary roads in an area that is experiencing substantial growth.

PROJECT-LEVEL FORECAST OBJECTIVES

This document provides design data (design hourly volumes (K-factors), directional distribution
percentages (D-factors), and heavy vehicle percentages (single-unit trucks, tractor-trailer-semi-
trailers)) as well as average annual daily traffic (AADT) estimates for the study corridor, and
describes the methodology and data inputs used in the forecasting process. These forecasts
will be used to perform capacity analyses, air quality analyses, noise analyses, and pavement
design to aid the final design of the project.

The forecasts for this project are derived primarily from comparisons between existing field-
counted data/base year calibrated travel demand model data and future year growth
trends/model estimates. The forecasts also include a review of previous study area forecasts,
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output from the Triangle Regional Model (TRM) TRM V4-2008, TRM V4-2009 and TRM V5-
2010, along with engineering judgment. The TRM V4-2008 includes all fiscally-constrained
projects contained in the 2030 Capital Area Metropolitan Planning Organization (CAMPO) and
Durham-Chapel Hill-Carrboro Metropolitan Planning Organization (DCHC MPO) Long Range
Transportation Plans (LRTP) dated September 15, 2004. The Triangle Expressway Southeast
Extension was listed in the CAMPO 2030 LRTP with a 2030 horizon year. HNTB collected data
from the CAMPO 2030 LRTP, relevant traffic forecasts, and NCDOT STIP projects to be
included in the traffic forecast. In order to ensure all No-Build and Build DSAs are comparable
and based on similar data, TRM V4-2008 was used as the primary modeling tool for all forecast
scenarios.

The 2010 Base Year (No-Build) Forecast was developed using a comparison of historic AADT
data at 63 study area locations, 2010 travel demand model data interpolated from 2009 and
2012 No-Build model runs, and field-collected traffic counts (peak hour turning movement, 16-
hour turning movement and 48-hour classification count) completed from 2009 to 2013.

An intermediate year, 2012, was chosen because it is the opening year of the Triangle
Expressway. The 2012 future year scenarios include forecasts for a No-Build alternative and
seventeen Build alternatives with the projects as toll facilities. All Build alternative forecasts
propose the Southern and Eastern Wake Freeways as controlled access, median divided six-
lane freeway facilities. The forecasts use extrapolations of historic AADT in the study area,
2012 intermediate year TRM V4-2008 model data developed by HNTB, and
comparisons/adjustments from the 2009/2010/2011 base year traffic counts as they applied to
the historic and model information. The 2012 No-Build alternative forecast considers all horizon
year 2010 projects in the fiscally constrained 2030 CAMPO LRTP, the 2030 DCHC MPO LRTP,
and projects scheduled to be completed in 2012. The 2012 Build alternative considers those
same projects, as well and the Southern and Eastern Wake Freeway as controlled-access
facilities.

The 2035 future year scenarios include forecasts for a No-Build alternative and the seventeen
Build alternatives with the Southern and Eastern Wake Freeway projects as toll facilities. The
forecasts use extrapolations of historic AADT data in the study area, 2035 TRM V4 data, and
comparisons/adjustments from the field-collected traffic counts as they applied to the historic
and model information. The 2035 forecasts consider all fiscally-constrained projects in the
CAMPO and DCHC 2030 LRTPs.

Once the preferred alternative is selected through the NEPA process, an updated traffic forecast
is anticipated to be prepared for that alternative using the most current available model and
data.

FORECAST DATA COLLECTION/DEVELOPMENT
Development of the 2010 Base Year forecast involved the following activities:

e Existing/Historical Traffic Count Data
HNTB collaborated with the NCDOT Traffic Survey Group (TSG) to obtain existing traffic count
data (24 hour directional/classification counts) for study area roadways. NCDOT ATR count
data was collected at two (2) locations and 2009 AADT freeway ramp counts were provided at
seven (7) existing study area interchanges. Two (2) 12-hour intersection counts were also
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provided. Data was analyzed for applicability/relevance to traffic conditions and for
inconsistencies between adjacent intersections/interchanges/roadway segments.

o Existing Project-Level Traffic Forecasts
HNTB obtained project-level traffic forecasts for NCDOT STIP projects and/or municipal
road projects in the study area from the NCDOT Transportation Planning Branch, TSG, and
Feasibility Studies Unit (FSU) during the initial preparation of DSA 1-5 project-level
forecasts. This included previous 2009 and 2000 forecasts of the Southern and Eastern
Wake Freeways.

o Field Data Collection
After researching the availability of existing traffic count data, HNTB collected and/or received,
nine (9) peak hour turning movement counts (TMC), twenty-three (23) 16-hour TMC, and four
(4) 48-hour vehicle classification counts. Some traffic counts were completed when local
schools and universities were not in session. However, seasonal factors provided by NCDOT
for the Triangle area were used to adjust these counts for school traffic. All tube classification
counts were collected for a minimum of 48 hours of an average weekday (Tuesday-Thursday).
Detailed traffic count information was collected and reviewed in the completion of this forecast.

e Trend Line Estimates
HNTB reviewed all available NCDOT TSG AADT data from the previous 20 years in the
project study area. Sixty-three (63) growth trend line estimates for 2035 for locations
throughout the traffic forecast study area were developed using the 1990-2010 AADT travel
history.

e Triangle Regional Model
HNTB used the TRM V4-2008 obtained from ITRE on October 14, 2009 in the development of
the traffic forecast volumes. The TRM V4-2008, TRM V4-2009 and TRM V5-2010 were
reviewed, compared and considered in the methodology and forecast development as related
to their respective socioeconomic data, highway network, and model validation in the project
corridor.

Due to the project forecast timeframe beginning in 2008, the TRM V4-2008 has previously
been used throughout the Southeast Extension project process, including all of the following
forecasts and reports:

e Southern and Eastern Wake Freeway Final Traffic Forecast Report (HNTB, February
2009)

e Southern and Eastern Wake Expressway Draft Upgrade Existing and Hybrid
Alternatives Report (HNTB, January 2010)

e Southeast Extension — First Tier Screening Traffic Memorandum (HNTB, May 2011)

e Triangle Expressway Southeast Extension Final Traffic Forecast Technical
Memorandum, (HNTB, June 2012) [Superseded by this document]

While the TRM V4-2009 and TRM V5-2010 model version releases and corresponding output
results were considered in the forecast, the TRM V4-2008 output is specifically referenced in
the report tables.

HNTB developed a Triangle Regional Toll Diversion Model in December 2010 and applied
these toll diversion curves/model to the TRM V4-2008 in an effort to more accurately assess
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tolling behavior in the region. With the Toll Diversion Model, the TRM V4-2008 is a Toll-
capable tool that is very useful in projecting future traffic as well as the changes in travel
patterns of new facilities. The model was used to evaluate the construction of the project as
a Toll facility.

2010 BASE YEAR TRAFFIC FORECAST

The 2010 Base Year traffic forecast for the Complete 540 — Triangle Expressway Southeast
Extension project was developed through the use of historical traffic growth trends, traffic count
data, and interpolated daily traffic assignment data from the 2009 and 2012 TRM V4 No-Build
models. Land use information from the TRM V4 was used as one criterion in determining study
area growth between the 2010 and future forecast years. The TRM V4 uses specifically
delineated Traffic Analysis Zones (TAZs) as areas where trips are generated or attracted based
on population and employment data. Appropriate design characteristics (Design Hourly Volume
(DHV), Directional Distribution Percentages (D), and Heavy Vehicle Percentage (Duals/TTSTs))
were determined for the 2010 project study area by reviewing relevant historic traffic forecasts,
NCDOT historical AADT count station data, and 2009-2013 field collected 48-hour tube count
and 16-hour turning movement count data.

After 2010 Base Year AADTs were estimated, bidirectional flow estimates were made at all
project study area intersections. 2010 forecast results show that previous forecast and model
predictions for daily traffic varied from field count data due to a quickly changing and developing
study area and very low base year volumes, which make it difficult for the regional model to
completely account for all existing conditions and recent changes.

2012 AND 2035 TRAFFIC FORECASTS

Intermediate and Future Year forecasts were primarily derived from anticipated daily traffic
assignment growth from the 2012 and 2035 TRM V4-2008 runs for study area roadways. This
data was converted to growth rates along each roadway segment and results were balanced for
consistent upstream/downstream traffic flow and consistency with existing 2010 traffic flow
patterns and forecast results.

The 2035 TRM V4-2008 model incorporates changes to future land use in the project study area
through adjustments to population and employment data in specific TAZs. The model also
includes all regional 2030 LRTP (September 15, 2004) projects, as mentioned previously. In
certain instances, historical or model growth rates along facilities were averaged, based on
engineering judgment, for select segments along individual facilities (i.e. 1-40, US 64/264, US 64
Business and 1-540) to provide consistent growth along each corridor and provide reasonable
and balanced mainline and turning movement volumes.

As with the 2010 forecast results, 2012 and 2035 data indicates that the application of model
growth rates to 2013 forecast volumes produces results that can vary considerably from raw
2012 and 2035 TRM V4 daily assignment data and forecast data from previous forecasts.
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1.0 PROJECT BACKGROUND

1.1 Project Request Information

HNTB North Carolina, PC has been contracted by the North Carolina Turnpike Authority (NCTA)
to develop base, intermediate, and future year traffic forecasts for the NCDOT STIP Projects R-
2721, R-2828, and R-2829. The projects combine to form the southern and eastern portions of
the Complete 540 — Triangle Expressway Southeast Extension outer loop around Raleigh and
surrounding communities in Wake County and Johnston County.

The DSA traffic forecasts for the base, intermediate, and future year No-Build and Build
alternatives will be used for the environmental documentation required by NEPA. Seventeen
DSAs are being studied in the NEPA process. All alternative routes are displayed in Figure 1.
All forecast figures are included in Appendix A. The corridors that combine to form complete
alternative routes are illustrated in Table 1.

Table 1. Detailed Study Alternatives

Detailed Study

Alternative NC 55 Bypass to 1-40 I-40 to US 64/264 Bypass
1 Orange Green
2 Orange Green-Mint-Green
3 Orange Brown-Tan-Green
4 Orange Brown-Green
5 Orange Green-Teal-Brown-Green
6 Orange-Red Green
7 Orange-Red Mint-Green
8 Orange-Purple-Blue-Lilac Green
9 Orange-Purple-Blue-Lilac Green-Mint-Green
10 Orange-Purple-Blue-Lilac Brown-Tan-Green
11 Orange-Purple-Blue-Lilac Brown-Green
12 Orange-Purple-Blue-Lilac Green-Teal-Brown-Green
13 Orange-Lilac Green
14 Orange-Lilac Green-Mint-Green
15 Orange-Lilac Brown-Tan-Green
16 Orange-Lilac Brown-Green
17 Orange-Lilac Green-Teal-Brown-Green

Detailed Study Alternative 1 — This alternative features the Orange Corridor for the southern
section of the project. The Orange Corridor, also known as the NCDOT Protected Corridor
(August 1996, North Carolina Transportation Corridor Official Map Act, N.C.G.S. § 136-44.50),
begins at the Triangle Expressway and NC 55 interchange in Holly Springs and travels
eastward to the 1-40 and US 70 interchange near the border of Wake and Johnston Counties.
The Orange Corridor primarily runs to the south of and parallel to SR 1010 (Ten Ten Road) for
the majority of its alignment. The Orange Corridor includes planned interchanges at NC 55, SR
1152 (Holly Springs Road), SR 1386 (Bells Lake Road), US 401, SR 1006 (Old Stage Road),
NC 50 and 1-40.
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DSA 1 includes the Green Corridor for the eastern section of the project. The Green Corridor
begins at the 1-40 and US 70 interchange and heads north/northeast to the existing 1-540 and
US 64/264 interchange. The Green Corridor has planned interchanges with 1-40, SR 2700
(White Oak Road), US 70 Business, SR 2542 (Rock Quarry Road), SR 2555 (Auburn-
Knightdale Road), SR 1007 (Poole Road) and US 64/264.

Detailed Study Alternative 2 — DSA 2 utilizes the Orange Corridor (see description above) for
the southern section. The eastern section includes the Green and Mint Corridors. The Mint
Corridor has interchanges at the same locations as the Green Corridor. The only difference
between the two alignments is that the section of the project between Rock Quarry Road and
Auburn Knightdale Road has a proposed alignment slightly further to the east in the Mint
Corridor option.

Detailed Study Alternative 3 — The Orange Corridor is used for the southern section. The
Green,B, and Tan Corridors are used for the eastern section of DSA 3. DSA 3 has planned
eastern section interchanges with 1-40, SR 2700 (White Oak Road), US 70 Business, SR 5204
(Old Baucom Road), SR 2555 (Auburn-Knightdale Road), SR 1007 (Poole Road) and US
64/264. The 1-40, Poole Road, and US 64/264 interchanges are proposed to be at the same
locations as the Green Corridor. The Brown Corridor’s White Oak Road interchange is located
slightly to the east of the Green Corridor interchange. The Brown Corridor then takes a more
eastern turn to it proposed US 70 Business interchange, which is located near the Wake and
Johnston County line. Next, the Tan Corridor alignment begins and heads north to the
proposed Old Baucom Road interchange, different from the Rock Quarry Road location found in
the Green Corridor. The planned Auburn-Knightdale Road interchange is at the same location
in the Tan Corridor as it is in the Green Corridor. From that point, the Tan Corridor merges back
into the Green Corridor alignment.

Detailed Study Alternative 4 — DSA 4 is a slight variation of DSA 3. The Orange Corridor is
used for the southern section. The Green and Brown Corridors are utilized for the eastern
section of DSA 4. The Brown and Tan Corridors have interchanges on the same facilities. The
only variations between the Brown and Tan are that the proposed Brown Corridor interchange
with Old Baucom Road is slightly to the east of the Tan interchange location and the planned
Auburn-Knightdale Road interchange location is slightly more to the east than the Green and
Tan Corridor location. After the Auburn-Knightdale Road interchange the Brown Corridor
merges back into the Green Corridor alignment.

Detailed Study Alternative 5 — DSA 5 is a combination of DSAs 1-4. The Orange Corridor is
used for the southern section. The Green, Teal, and Brown Corridors are combined to create
the eastern section of the project. DSA 5 has proposed interchanges with 1-40, SR 2700 (White
Oak Road), US 70 Business, SR 5204 (Old Baucom Road), SR 2555 (Auburn-Knightdale
Road), SR 1007 (Poole Road), and US 64/264. The planned I-40, White Oak Road, and US 70
Business interchanges are the same as the Green Corridor. The Teal Corridor then aligns to
the east and shares the proposed Old Baucom Road and Auburn-Knightdale Road interchanges
with the Brown Corridor. This DSA then rejoins the Green Corridor at the Poole Road and US
64/264 interchange locations.

Detailed Study Alternative 6 — This alternative is a combination of the proposed Orange and
Red Corridors for the southern section of the project. DSA 6 follows the Orange Corridor
through the planned interchanges at NC 55 Bypass, SR 1152 (Holly Springs Road), and SR
1386 (Bells Lake Road). After the proposed Bells Lake Road interchange, the Red Corridor
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continues eastward crossing SR 1010 (Ten Ten Road) and forming an interchange with US 401
north of SR 1010. The Red Corridor then continues northeast, traveling between Lake Wheeler
and Lake Benson, featuring planned interchanges with SR 1006 (Old Stage Road) and NC 50
north of Lake Benson. The planned 1-40 interchange location for the Red Corridor is located
south of the existing 1-40 and US 70 Business interchange (I-40 Exit 306) and north of the SR
2700 (White Oak Road) overpass.

Continuing into the eastern section of the project, the Red Corridor does not have an
interchange with US 70 Business, but instead has a proposed interchange at SR 2542 (Rock
Quarry Road) that includes an extension of Rock Quarry Road to the south that forms an
intersection with US 70 Business. The proposed Rock Quarry Road interchange on the Red
Corridor is in the same location as the Rock Quarry Road interchange on the Green Corridor.
After the Rock Quarry Road interchange, DSA 6 follows the remainder of the Green Corridor,
with future interchanges at SR 2555 (Auburn-Knightdale Road), SR 1007 (Poole Road) and US
64/264.

Detailed Study Alternative 7 — DSA 7 is a slight variation of DSA 6. DSA 7 utilizes the Orange
and then the Red Corridor for the southern section, as described in DSA 6. The eastern section
alignment includes the Red Corridor, Mint Corridor (see DSA 2 description above), and Green
Corridor.

Detailed Study Alternative 8 — This alternative combines the Orange and then the Purple,
Blue, and Lilac Corridors for the southern section of the project. The proposed DSA 8 alignment
follows the Orange Corridor through the future interchanges at NC 55 Bypass and SR 1152
(Holly Springs Road). After the Holly Springs Road interchange, the Purple Corridor diverges
southward from the Orange Corridor. The proposed Purple Corridor has an interchange with
SR 1393 (Hilltop Needmore Road). The Purple Corridor alignment then continues southeast to
a planned interchange with US 401. DSA 8 continues eastward on the Blue Corridor alignment,
with a proposed interchange at SR 1006 (Old Stage Road). The Blue Corridor then merges into
the Lilac Corridor alignment just west of the proposed NC 50 interchange. DSA 8 follows the
Lilac Corridor alignment to the 1-40 and US 70 interchange.

On the eastern section of the project, the Lilac Corridor alignment merges into the Green
Corridor prior to the White Oak Road interchange. After the future White Oak Road interchange
location, DSA 6 follows the remainder of the Green Corridor alignment, with future interchanges
at SR 2542 (Rock Quarry Road), SR 2555 (Auburn-Knightdale Road), SR 1007 (Poole Road)
and US 64/264.

Detailed Study Alternative 9 — DSA 9 is a slight variation of DSA 8. DSA 9 utilizes the
Orange, Purple, Blue, and Lilac Corridors for the southern section, as described in DSA 8. The
eastern section uses the Green and Mint Corridors (see DSA 2 description above).

Detailed Study Alternative 10 — DSA 10 features the Orange, Purple, Blue, and Lilac Corridor
alignments (see DSA 9 description above) for the southern section. The eastern section utilizes
a combination of the Brown, Tan, and Green Corridors (see DSA 3 description above).

Detailed Study Alternative 11 — DSA 11 features the Orange, Purple, Blue, and Lilac Corridor
alignments (see DSA 9 description above) for the southern section. The eastern section
proposed alignment features a combination of the Brown, and Green Corridors (see DSA 4
description above).
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Detailed Study Alternative 12 — DSA 12 features the Orange, Purple, Blue, and Lilac Corridor
alignment (see DSA 9 description above) for the southern section. The Green, Teal, and Brown
Corridors are combined to create the eastern section alignment of this project alternative (see
DSA 5 description above).

Detailed Study Alternative 13 — This alternative contains the Orange and Lilac Corridor
alignments for the southern section of the project. The proposed Lilac Corridor diverges from
the Orange Corridor east of the future SR 1006 (Old Stage Road) interchange. The planned
Lilac Corridor interchanges with NC 50 and 1-40 and US 70 are north of the locations of the
proposed NC 50 and 1-40 and US 70 interchanges on the Orange Corridor. On the eastern
section of the project, the Lilac Corridor alignment merges into the Green Corridor prior to the
proposed White Oak Road interchange. After the White Oak Road interchange, DSA 6 follows
the remainder of the Green Corridor.

Detailed Study Alternative 14 — DSA 14 is a slight variation of DSA 13. DSA 14 utilizes the
Orange and Lilac Corridor alignments for the southern section. The eastern section features the
Green and Mint Corridors (see DSA 2 description above).

Detailed Study Alternative 15 — DSA 15 utilizes the Orange and Lilac Corridor alignments (see
DSA 13 description above) for the southern section. The eastern section contains a
combination of the Brown, Tan, and Green Corridors (see DSA 3 description above).

Detailed Study Alternative 16 — DSA 16 features the Orange and Lilac Corridor alignments
(see DSA 13 description above) for the southern section. The eastern section utilizes a
combination of the proposed Brown, and Green Corridors (see DSA 4 description above).

Detailed Study Alternative 17 — DSA 17 features the Orange and Lilac Corridor alignments
(see DSA 13 description above) for the southern section. The proposed Green, Teal, and
Brown Corridors are combined to create the eastern section of this project alternative (see DSA
5 description above).

The 2010 base year forecast includes existing No-Build conditions only and does not include the
Triangle Expressway. The 2012 and 2035 No-Build alternatives include the Triangle
Expressway constructed as a toll facility but contain no Southern or Eastern Wake Freeway.
The 2012 and 2035 Build alternatives include the Triangle Expressway and Southern and
Eastern Wake Freeway.

This traffic forecast document provides design data (design hourly volumes (K-factors),
directional distribution percentages (D-factors), and heavy vehicle percentages (single-unit
trucks, tractor-trailer-semi-trailers) as well as Average Annual Daily Traffic (AADT) estimates for
the DSA traffic forecast study area alternatives and describes the methodology and data inputs
used in the forecasting process.

The forecasts for this project are derived primarily from comparisons between existing field-
counted data/base year calibrated travel demand model data and future year growth
trends/model estimates. The forecasts also include a review of previous study area forecasts,
output from the Triangle Regional Model (TRM) versions, along with engineering judgment. The
TRM V4-2008 includes all fiscally-constrained projects contained in the 2030 Capital Area
Metropolitan Planning Organization (CAMPO) and Durham-Chapel Hill-Carrboro Metropolitan
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Planning Organization (DCHC MPO) Long Range Transportation Plans (LRTP) dated
September 15, 2004. In order to ensure all No-Build and Build DSAs are comparable and
based on similar data, TRM V4-2008 was used as the primary modeling tool for all forecast
scenarios.

Once the preferred detailed study alternative is selected through the NEPA project process, an
updated traffic forecast is anticipated to be prepared for that alternative using the most current
available model and data.

1.2 Project History

The Triangle Expressway Southeast Extension was listed in the CAMPO 2030 LRTP (dated
September 15,2004) with a 2030 horizon year, in the CAMPO 2035 LRTP (dated May 20, 2009)
with a 2025 horizon year, and is currently listed in the 2040 MTP (dated April 2, 2013) with a
2030 horizon year. HNTB collected data from the CAMPO 2030 LRTP, relevant traffic
forecasts, and NCDOT STIP projects to be included in the traffic forecast.

Scoping meetings for this traffic forecasting report, and subsequent decisions agreed upon by
NCDOT Transportation Planning Branch (TPB), NCDOT Project Development and
Environmental Analysis Unit (PDEA), and Federal Highway Administration (FHWA) established
the limits of the traffic forecast study area for traffic forecasting and capacity analysis for the
2010 base year and 2012/2035 future years. Figure 2 shows the traffic forecast study area for
the base, intermediate and future year forecasts.

Base year (2010) traffic forecasts for a No-Build alternative were developed using a comparison
of historic AADT data and field-collected traffic counts. TRM V4-2008 model data was used in
development of No-Build and DSA 1-17 forecasts.

An intermediate year, 2012, was selected because it is the opening year of the Triangle
Expressway Western Wake Freeway. The 2012 year scenarios include forecasts for a No-Build
alternative and a Build alternative with the Southeast Extension as toll facility. All Build
alternative forecasts propose the Southern and Eastern Wake Freeways (Southeast Extension)
as controlled access, median divided six-lane freeway facilities. The forecasts use
extrapolations of historic AADT in the study area, 2012 TRM V4 data, and
comparisons/adjustments from traffic counts applied to historic and model information. The
2012 No-Build alternative forecast would include all horizon year 2010 projects in the fiscally
constrained 2030 CAMPO LRTP, the 2030 DCHC MPO LRTP, and projects scheduled to be
completed in 2012. The 2012 Build alternative considers those same projects, as well and the
Southern and Eastern Wake Freeway as controlled-access facilities. Figure 3 shows the study
area CAMPO long range transportation plan projects for 2010, 2020, and 2030 per the 2030
LRTP (September 15, 2004).

The 2035 future year scenarios include forecasts for a No-Build alternative and the various Build
alternatives with the Southern and Eastern Wake Freeway projects as toll facilities. The
forecasts use extrapolations of historic AADT data in the study area, 2035 TRM V4 data, and
comparisons/adjustments from the field-collected traffic counts as they applied to the historic
and model information. The 2035 forecasts consider all fiscally-constrained projects in the
CAMPO and DCHC 2030 LRTPs. The scenarios are summarized in Table 2.
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Table 2. Forecast Scenarios and Alternatives

Forecast Scenario Year A ToIImg_ Study Area Network Assumption
ssumption
Base Year No-Build 2010 N/A Existing Network
- R $0.12 Per Mile | 2010 LRTP Projects + Triangle
Intermediate Year No-Build User Cost | Expressway (Toll Facility)
2012 . 2010 LRTP Projects + Triangle
Intermediate Year Build Toll $0.12 Per Mile Expressway & Southeast Extension
User Cost o
(Toll Facility)
Design Year No-Build . Includes all Fiscally-Constrained
: _ 2035 | P0-12PerMie | o430 RTP + Southeast Extension
Design Year Build Toll User Cost (Toll Facility)

1.3 Area Information

The project is located primarily in Wake County with a small portion of the project that extends
into Johnston County. The Southern Wake Freeway (STIP’s R-2721 and R-2828) extends
eastward from the NC 55 Holly Springs Bypass to the junction of 1-40 and the US 70 Clayton
Bypass in Johnston County. For DSAs 6 and 7 that include the Red Corridor for a portion of the
Southern Wake Freeway, the southern portion extends from NC 55 to I-40 at a new interchange
location north of the 1-40/US 70 Clayton Bypass interchange. The Eastern Wake Freeway
(STIP R-2829) begins at the [-40/US 70 Clayton Bypass interchange for DSAs 1-5 and 8-17 or
the 1-40 interchange for DSAs 6 and 7 and ends at the US 64 Knightdale Bypass, completing
the outer loop. The entire project length is nearly 30 miles.

Current land use in the traffic forecast study area is a mixture of urban and suburban
commercial/residential development. Some interchanges in the traffic forecast study area feature
dense “urban” development, while others have little to no existing development on more than one
guadrant of the interchange.

1.4 Route Information

Study Area
In collaboration with HW Lochner, NCDOT, CAMPO, and FHWA, the Southern and Eastern Wake

Freeway study area was defined for traffic forecasting related to the development of the project
Purpose and Need statement and alternatives development and screening. The traffic forecast
study area for traffic forecasting, shown graphically in Figure 2, includes the existing freeway and
surface street arterials shown in Table 3.
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Table 3. Existing Study Area Roadways

SR : Study Area 2009 Speed
Number Road Name Functional Class* Cross éections AADT L?mit

- I-40 Interstate 4-6 lane divided 67,000 65

- I-540 Interstate 6 lane divided 40,000 65

- US 64 Bypass Freeway 6 lane divided 60,000 | 65

- US 70 Bypass (Clayton Bypass) Freeway 4 lane divided 23,000 55

- Us1 Freeway / Principal Arterial | 4 lane divided 18,000 65

- US 401 Principal Arterial 4 lane divided 33,000 55

- NC 50 Principal Arterial 2 lane undivided 15,200 55

- NC 55 Principal Arterial 4 lane divided 28,000 55

- US 70 Business Principal / Minor Arterial |4 lane divided 2?',54000000' 55

- NC 42 Minor Arterial 5 lane with TWLTL | 26,000 45

- NC 42 Minor Arterial 2 lane undivided 12,000 55
1007 |Poole Road Minor Arterial 2 lane undivided 8,600 45
1010 |Ten Ten Road Minor Arterial 2 lane undivided ?51880 45
1152 |Holly Springs Road Minor Arterial 2 lane undivided 8,900 45
2711 |Vandora Springs Road Minor Arterial 2 lane undivided 7,900 35
2233 | Smithfield Road Minor Arterial 2 lane undivided 17,000 45
2711 |Vandora Springs Road Minor Arterial 2 lane undivided 7,900 35
1006 |Old Stage Road Minor Arterial / Collector |2 lane undivided 9,200 45
1010 |Cleveland School Road Major Collector 2 lane undivided 6,000 55
1393 | Hilltop Needmore Road Major Collector 2 lane undivided 3,300 45
2542 |Rock Quarry Road Collector 2 lane undivided 4,000 55
1386 |Bells Lake Road Local 2 lane undivided 10,400 45
2700 |White Oak Road Local 2 lane undivided 6,600 55
2555 | Auburn-Knightdale Road Local 2 lane undivided 2,600 55
1172 | Old Smithfield Road Local 2 lane undivided 1,000 35
1300 |Kildaire Farm Road Local 2 lane undivided 10,600 45
1503 |Donny Brook Road Local 2 lane undivided 3,000 45
2555 |Raynor Road Local 2 lane undivided 3,600 45
2555 | Auburn-Knightdale Road Local 2 lane undivided 3,200 55
5204 |Old Baucom Road Local 2 lane undivided 1,000 55
2516 |Hodge Road Local 2 lane undivided 9,200 45
1153 | Old Holly Springs Apex Road Local 2 lane undivided 1,800 45
2779 |0OIld McCullers Road Local 2 lane undivided 4,200 35
1421 | Old Mills Road Local 2 lane undivided 600 45
2750 |Norman Blalock Road Local 2 lane undivided 1,000 45
2753 |Dwight Rowland Road Local 2 lane undivided 2,600 45
5204 |Old Baucom Road Local 2 lane undivided 1,000 55
2515 |Old Faison Road Local 2 lane undivided 4,100 45

* - As defined on the NCDOT Urban Functional Classification Map (2006)

TWLTL — Two-Way Left-turn Lane

The following future roadway facilities were also included in the traffic forecast study area:

e Triangle Expressway Western Wake Freeway from NC 55 (Holly Springs Bypass) to NC 55
near the Research Triangle Park (RTP) [This facility is now open to traffic]
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e Triangle Expressway Southeast Extension from NC 55 (Holly Springs Bypass) to US 64
Bypass (Knightdale Bypass)

These forecast locations and roadway facilities were chosen as forecast links primarily based on
their proximity to and potential impact by the project. Forecasts for existing or proposed -Y- line
intersections and/or interchanges were included in this detailed forecasting effort.

Study Area Roadways

There are six major access-controlled freeways in the vicinity of the traffic forecast study area: I-
40, 1-540, NC 540, US 64 Bypass (Knightdale Bypass), and US 70 Bypass (Clayton Bypass).
The following are descriptions of the major roadways within the traffic forecast study area:

e |-40 is the primary freeway corridor for regional connectivity between Raleigh, RTP, Durham
and Chapel Hill in the Triangle. 1-40 varies from a four-lane to an eight-lane freeway in the
traffic forecast study area. The posted speed limit is 65 miles per hour (mph) through the
traffic forecast study area.

e US 1is an existing controlled access freeway that serves regional traffic in Cary and Apex.
US 1 features a four-lane cross section in the traffic forecast study area, with auxiliary lanes
near interchanges. The posted speed limit is 65 mph.

e 1-540 is an existing loop freeway around the northern portions of Wake County. It currently
spans from 1-40 on the western side of Wake County to the US 64 Bypass near Knightdale
in eastern Wake County. The facility features a six-lane cross section in the study area, with
auxiliary lanes at interchanges and a posted speed limit of 70 mph.

o NC 540 is an existing freeway facility that is an extension of 1-540 in western Wake County
from 1-40 to NC 55 near RTP. The facility features a six-lane cross section with a posted
speed limit of 70 mph. The segment of NC 540 from NC 55 to NC 54 is a toll facility.

e US 64 Bypass (Knightdale Bypass) is an existing controlled access freeway in the traffic
forecast study area providing access to areas of east Wake County to 1-440 and further to I-
95. In the traffic forecast study area, US 64 Bypass features a six-lane cross-section, with
auxiliary lanes at interchanges and a posted 65 mph speed limit.

e US 70 Bypass (Clayton Bypass) is an existing controlled access freeway in the traffic
forecast study area providing access to areas of Johnston County to 1-40. In the traffic
forecast study area, the Clayton Bypass contains a four-lane cross-section, with auxiliary
lanes at interchanges and a posted speed limit of 65 mph.

Other roadways that are specifically included in the traffic forecast study area include NC 42,
NC 50, NC 55, US 70, US 401, Holly Springs Road, Bells Lake Road, Ten Ten Road, Old Stage
Road, Rock Quarry Road, Auburn-Knightdale Road and Poole Road. These existing
thoroughfares are primarily multi-lane facilities with 35, 45, or 55 mph speed limits in the traffic
forecast study area and provide regional connectivity and access throughout Wake County, with
interchange connections to the seven major study area freeway facilities.

April 2014 8 HNTB



NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

2.0 SOURCES OF INFORMATION AND DATA

2.1 Related Forecasts

HNTB obtained recent project-level traffic forecasts for NCDOT STIP projects and/or municipal
road projects in the traffic forecast study area from the NCDOT TPB, TSG, and Feasibility Studies
Unit (FSU). Historic traffic forecast information is summarized in Table 4.

Table 4. Historic Traffic Forecasts in the Study Area

Project Year
STIJP 4 Forecast Details
Completed

R-2721 , : .
Forecast includes previous planning-level forecast of the

R-2828 2009
Southern and Eastern Wake Freeways

R-2829
Forecast includes areas along I-40 and US 1/64 from Aviation

4744 2008 Parkway to Gorman Street

U-4763B 2007 Forecast includes areas immediately to the west of the 1-4744

2007 base year forecast along 1-40
R-2000 AA- 2008 Forecast includes portions of 1-40, I-540, and NC 540 located
AF within the study area

R-2635 2007 Forecast includes Western Wake Freeway

R-2721 Forecast includes previous forecast of the Southern and Eastern

R-2828 2000 Wake Freeways

R-2829 Y

R-2552 1998 Z;)ergcast includes Clayton Bypass and parts of I-40 in the study

U-3101 1998 Forecast includes areas of the 2008 1-4744 base year forecast
along US 1/64 from 1-40 through Cary Parkway

2.2 Historic AADT Data

HNTB reviewed all available NCDOT Traffic Survey Group (TSG) AADT data from the previous
20 years in the project study area. Each data point was evaluated and points that were
considered outliers were removed from the data set. Some facilities have experienced
fluctuations in AADT and diversions in traffic due to various factors, such as construction of new
roadway facilities. For example, AADTs on NC 55 Business, US 70 Business, E. Garner Road,
Hodge Road, Poole Road have experienced fluctuation primarily due to construction of NC 55
Bypass, US 70 Bypass and US 264/64 and diversion of traffic. Figure 4 details the study area
historic AADT count locations. Sixty-three (63) growth trend line estimates for 2035 for locations
throughout the traffic forecast study area were developed using the 1990-2010 AADT travel
history. Appendix C contains linear regression graphs based on the historical data points. Table
5 shows the 2002-2009 NCDOT historic AADT volumes for key locations and locations where
field traffic data was collected.
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2.3 Field Data Collection

HNTB collaborated with the NCDOT TSG to obtain existing traffic count data (24 hour
directional/classification counts) for study area roadways. NCDOT ATR count data was collected
at two (2) locations and 2009 AADT freeway ramp counts were provided at seven (7) existing
study area interchanges. Two (2) 12-hour intersection counts were also provided. Specific
locations where historic traffic data was obtained are shown in Figure 5. Data was analyzed for
applicability/relevance to traffic conditions and for inconsistencies between adjacent
intersections/interchanges/roadway segments.

After researching the availability of existing traffic count data, HNTB coordinated with NCDOT to
determine the locations and times of field traffic data collection activities. HNTB collected and/or
received, nine (9) peak hour turning movement counts (TMC), twenty-three (23) 16-hour TMC,
and four (4) 48-hour vehicle classification counts. Some traffic counts were completed when local
schools and universities were not in session. However, seasonal factors provided by NCDOT for
the Triangle area were used to adjust these counts for school traffic.

All tube vehicle classification counts were collected for a minimum of 48 hours of an average
weekday (Tuesday-Thursday). Detailed traffic count information was collected and reviewed in
the completion of this forecast. Figure 5 shows traffic data collection locations. Table 6 provides
a summary of the field data collection completed for this forecast.

The 16-hour and 48-hour counts were first converted to daily traffic before conversion to AADT.
16-hour turning movement counts were adjusted to 24-hour counts by applying a 0.90
adjustment factor. 48-hour traffic tube/classification counts were analyzed during 16-hour
periods and the resulting factors ranged from 0.90 to 0.94. Supporting information from the
Institute of Transportation Engineers (ITE) states 16-hour counts generally account for 90 to 95
percent of 24-hour traffic volumes. Based on this information, a conservative 0.90 adjustment
factor was applied to 16-hour turning movement volumes to convert to 24-hour counts. Once
volumes were adjusted to 24-hour counts, reciprocal turning movements were added together to
estimate bidirectional turns at the intersection or interchange.

HNTB converted the adjusted 24-hour counts to AADT volumes using seasonal adjustment
factors provided by the NCDOT Traffic Survey Unit. For data related to interstate and mainline
routes (US 264/64,US 70 Bypass, US 1, 1-40), ADT volumes were adjusted by the NCDOT
Interstate Automatic Traffic Recorder (ATR) Group 11 weekday average for the respective
month traffic counts were collected. For non-interstate higher-volume urban secondary routes,
such as US 64 Business, NC 42 and Ten Ten Road, ADT volumes were adjusted by the NCDOT
non-interstate ATR Group 4 weekday average for the respective month and day traffic counts
were collected. For all other study area roadway counts, non-interstate ATR Group 1 was
applied.
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Table 5. NCDOT Historic AADT Volumes

AADT Project Specific 2010 NB

NCDOT Historical AADT Volumes

9100872

Roadway

1-40

Location

from Exit 303 (Jones Sausage Road) to Exit 306 (US 70)

2002

83,000

2003
82,000

2004
88,000

2005
86,000

2006
91,000

2007
93,000

2008
87,000

2009
94,000

Extrapolated

to 2010+

99,500

Count Data

TMC

Mainline

Traffic
Forecast

99,500

9103495 | 1-40 from Exit 306 (US 70) Exit 309 (US 70 Bypass) - - - - - - 68,000 | 75,000 82,000 - 75,100
9100873 | 1-40 from US 70/S-E Wake Expwy to Exit 312 (NC 42) 51,000 | 49,000 | 52,000 | 53,000 | 56,000 | 58,000 | 51,000 | 55,000 56,300 - 36,8007 56,300
5000159 | 1-40 from Exit 312 (NC 42) to Exit 319 (NC 210) 42,000 | 38,000 | 41,000 | 43,000 | 44,000 | 46,000 | 42,000 | 44,000 50,100 - 50,100
9103485 | 1-540 from US 64/264 to US 64 Business - - - - - 38,000 | 39,000 | 40,000 41,000 - 41,000
9103484 | 1-540 N of US 64 Business - - - - - 45,000 | 47,000 | 48,000 49,700 - 49,700
5000185 | NC 42 E of SR 1628 (Cleveland Crossing Dr) 13,000 | 13,000 | 20,000 | 14,000 | 15,000 | 15,000 | 13,000 | 15,000 14,800 21,4007 21,000
5000184 | NC 42 W of SR 1800 (Technology Drive) 24,000 | 24,000 | 24,000 | 24,000 | 25,000 | 27,000 | 25,000 | 26,000 26,400 32,200 31,600
5000147 | NC 42 N of US 70 Bypass 12,000 | 12,000 | 13,000 | 12,000 | 13,000 | 13,000 - 12,000 15,000 11,700° 11,700
S of SR 2562 (New Rand Rd) / 4
9100133 | NC 50 N of Southern Wake Expressway (Red) - 18,000 - 17,000 - 19,000 - 17,000 17,900 19,600 19,500
9100133 | NC 50 S of Southern Wake Expressway (Red) - 18,000 - 17,000 - 19,000 - 17,000 17,900 19,600 19,500
9100661 | NC 50 N of Ten-Ten Rd (SR 1010) - 13,000 - 12,000 - 13,000 - 12,000 12,100 14,000 14,300
N of Southern Wake Expwy / 4

9103452 | NC 50 S of Ten-Ton Rd (SR 1010) - - - 13,000 - 15,000 - - 18,000 15,900 15,200
9100659 | NC 50 N of SR 1010 (Cleveland School Road) - 13,000 - 12,000 - 11,000 - 12,000 11,200 15,200° 15,200
9102426 | NC 50 S of SR 1010 (Cleveland School Road) - 6,800 - 6,100 - 5,800 - 6,100 7,000 8,000° 8,000
9103432 | NC 55 S of SR 1172 (Old Smithfield Road) - - - 19,000 - 23,000 - 26,000 27,900 28,2007 29,400
9103427 | NC 55 fg’(g"ressi V\}al;z (Old Smithfield Road) to Southern Wake - - - 19,000 | - 25,000 | - 28,000 30,800 27,7007 30,200
9103427 | NC 55 from Southern Wake Expwy to NC 55 Business - - - 19,000 - 25,000 - 28,000 30,800 27,700 30,200
9100145 | SR 1006 (Old Stage Road) N of SR 2711 (Vandora Springs Rd) - 11,000 - 11,000 - 8,700 - 10,000 9,300 10,200 9,700
9100147 | SR 1006 (Old Stage Road) S of SR 2711 (Vandora Springs Rd) - 17,000 - 16,000 - 15,000 - 16,000 16,900 15,800 14,800
9100841 | SR 1006 (Old Stage Road) N of Ten-Ten Rd (SR 1010) - 15,000 - 14,000 - 13,000 - 13,000 12,800 15,800" 14,800
9100843 | SR 1006 (Old Stage Road) S of SR 1010 (Ten-Ten Rd) - 10,000 - 9,600 - 9,100 - 9,200 10,600 10,800° 7,900
9100843 | SR 1006 (Old Stage Road) S of S Wake Expressway (N of SR 2724 Banks Rd) - 10,000 - 9,600 - 9,100 - 9,200 10,600 10,800 7,900
9104172 | SR 1006 (Old Stage Road) N of NC 42 (S of S Wake Expwy) - 4,300 - 4,400 - 4,100 - 3,900 4,700 4,400 3,800
9104602 | SR 1007 (Poole Road) E of Eastern Wake Expressway - 10,000 - 5,400 - 4,300 - 3,700 10,600 7,9002 8,100
9100712 | SR 1007 (Poole Road) E of SR 2516 (Hodge Rd) - 14,000 - 9,100 - 9,100 - 8,600 10,600 7,900° 8,100
9100714 | SR 1007 (Poole Road) W of SR 2516 (Hodge Rd) - 17,000 - 9,500 - 8,300 - 7,900 6,100 6,600° 6,500
9103453 | SR 1010 (Cleveland School Road) | E of NC 50 - - - 5,900 - 6,100 - 6,000 6,100 7,800° 7,800
9100743 | SR 1010 (Ten-Ten Road) E of SR 1386 (Bells Lake Road) - 11,000 - 12,000 - 12,000 - 12,000 16,100 12,600° 13,300
9100839 | SR 1010 (Ten Ten Rd) E of US 401 - 13,000 - 14,000 - 16,000 - 15,000 16,000 14,700 12,800
9103440 | SR 1010 (Ten Ten Rd) W of US 401 - - - 15,000 - 15,000 - 15,000 15,000 15,600 14,100
9103451 | SR 1010 (Ten Ten Rd) W of NC 50 - - - 5,700 - 6,700 - 6,100 6,500 7,500 6,700
9102947 gsa}s“ (Old Holly Springs-Apex | \ ¢ \western Wake Freeway - 2,400 - 920 - 1,500 - 1,800 3,600 - 3,600
9102947 25{353 (Old Holly Springs-Apex | ¢ ¢ \yestern Wake Freeway - 2,400 - 920 - 1,500 - 1,800 3,600 - 3,600
9104085 | SR 1386 (Bells Lake Road) S of Southern Wake Expressway - 3,400 - 3,500 - 4,100 - 4,300 4,500 6,000° 4,500
9100745 | SR 1386 (Graham Newton Road) | N of SR 1010 - 5,500 - 5,500 - 6,200 - 6,000 6,900 7,500 6,900
9103032 | SR 1421 (Old Mills Rd) S of SR 1393 (Hilltop Needmore Rd) - - - - - - - 600 600 400° 400

9103475 | SR 2233 (Smithfield Road) N of US 64/264 - - - 9,000 - 8,000 - 8,300 7,900 6,300° 6,300
9103474 | SR 2233 (Smithfield Road) S of US 64/264 - - - 13,000 - 17,000 - 17,000 18,700 16,600° 16,600
9103476 | SR 2516 (Hodge Road) N of US 64/264 - - - 6,400 - 6,300 - 6,600 6,600 6,200° 6,200
9100711 | SR 2516 (Hodge Road) from US 64/264 to SR 1007 - 5,800 - 5,700 - 8,500 - 9,200 8,400 9,000° 9,000
9100713 | SR 2516 (Hodge Road) S of SR 1007 - 1,400 - 1,200 - 1,200 - 1,400 1,200 1,1007 1,100
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NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

Table 5 (Continued). NCDOT Historic AADT Volumes

: : AADT Project Specific 2010 NB
Roadway Location MOIPONlal sl YAl PAT LIRS Extrapolated Count Data Traffic

2004 2005 2006 2007 to 2010+ TMC Mainline Forecast
9100725 | SR 2542 (Rock Quarry Road) W of Eastern Wake Expressway - 5,500 - 4,600 - 4,600 - 4,000 3,800 4,000 3,900
9100725 | SR 2542 (Rock Quarry Road) E of Eastern Wake Expressway - 5,500 - 4,600 - 4,600 - 4,000 3,800 4,000° 3,900
9100723 | SR 2555 (Auburn Knightdale Road) | N of SR 2542 (Rock Quarry Rd) - 3,600 - 3,300 - 2,800 - 2,900 2,600 2,700° 2,600
9100731 | SR 2555 (Auburn Knightdale Road) | S of SR 2542 (Rock Quarry Rd) - 4,000 - 3,600 - 3,400 - 3,500 3,300 3,200° 3,100
9100146 | SR 2711 (Vandora Springs Rd) E of Old Stage Rd (SR 1006) - 7,500 - 7,800 - 8,400 - 7,900 8,700 7,600" 6,900
9102330 | US1 N of Western Wake Freeway - 17,000 - - - - - 18,000 20,400 - 21,700° 21,700
9102330 | US 1 S of Western Wake Freeway - 17,000 - - - - - 18,000 20,400 - 21,700° 21,700
9100737 | US 401 S of St Patrick Dr (SR 2777) / - |ss000| - |31000| - |33000| - | 32000 32,200 33,100* . 33,300

N of Southern Wake Expressway (Red)

S of Southern Wake Expressway (Red) / 4
9103439 | US 401 N of SR 1010 (Tom Ton RA) - ; ; 31,000 ; 33,000 - 31,000 31,700 33,100 ; 33,300
9100838 | US 401 N of Southern Wake Expressway (Orange) - 33,000 : 32,000 : 34,000 - 33,000 27.800 32,3007 32,900
9100838 | US 401 N of SR 1503 (Donny Brook Rd) - 33,000 : 32,000 : 34,000 - 33,000 27.800 32,3007 32.900
9100707 | US 64 Business W of 1-540 56,000 ; : ; 32,000 - 30,000 37,800 31,700° 31,700
9103492 | US 64/264 W of SR 2516 (Hodge Road) - - : : : 59,000 - 60,000 60,500 54.300° 60,500
9103493 | US 64/264 from SR 2516 (Hodge Road) to 1-540 / Eastern Wake i ) ) ) ) 56.000 i 58,000 59,000 i 59000
Expressway
9103472 | US 64/264 from I-540 / Eastern Wake Expressway to SR 2233 ; ; ; 41,000 ; 61,000 - 60,000 68,300 - 68,300
(Smithfield Road)
9103473 | US 64/264 E of SR 2233 (Smithfield Road) - : : 35,000 : 51,000 - 49,000 55.500 41,5007 55.500
9100733 | US 70 E of I-40 - 49,000 : 49,000 : 50,000 - 34,000 48,000 - 34,000
9100150 | US 70 W of I1-40 - 22.000 : 25.000 : 29,000 - 29,000 29.100 - 29,000
9100728 | US 70 E of Guy Rd (SR 2558) / E of Rock Quarry Road ; 40,000 ; 39,000 ; 40,000 - 25,000 ; 31,700° 31,700
Extension (Red)
5003514 | US 70 Bypass E of 1-40 - ; ; ; ; - 22,000 | 23,000 24.000 - 12.900° 23,000

+ linear rate used, 1990-2010

“-“ — Data not available.

1 — 2008 Project Specific TM Counts, factored to AADT estimates
2 — 2009 Project Specific TM Counts, factored to AADT estimates
3 — 2010 Project Specific TM Counts, factored to AADT estimates
4 — 2012 Project Specific TM Counts, factored to AADT estimates
5 — 2013 Project Specific TM Counts, factored to AADT estimates

a — 2008 Project Specific 48 Hour Counts factored to AADT estimates
b — 2009 Project Specific 48 Hour Counts factored to AADT estimates
¢ — 2011 Project Specific 48 Hour Counts factored to AADT estimates
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NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

Table 6. Field Data Collection

Location ‘ Type Count Date(s) ‘ County ‘
NC 50 at Ten Ten Road 16 Hour TMC 11/03/2009 Wake
NC 50 at Cleveland School Rd 16 Hour TMC 03/24/2010 Wake
Holly Springs Road at Kildaire Farm Rd 16 Hour TMC 10/22/2009 Wake
Raynor Road at White Oak Road 16 Hour TMC 11/04/2009 Wake
Rock Quarry Road at Auburn Knightdale Road 16 Hour TMC 11/05/2009 Wake
11/10/2009 &
US 401 at Donny Brook Road 16 Hour TMC 10/05/2011 Wake
US 401 at Wake Tech Drive 16 Hour TMC 10/05/2011 Wake
NC 55 at Smithfield Road 16 Hour TMC 10/28/2009 Wake
16 Hour TMC 10/27/2009 Wake
Ten Ten Road at Bells Lake Road Peak Hour TMC 10/27/2009 Wake
Poole Road at Hodge Road 16 Hour TMC 10/29/2009 Wake
Rock Quarry Road at Old Baucom Road 16 Hour TMC 11/18/2009 Wake
US 401 at Ten Ten Road 16 Hour TMC 09/06/2012 Wake
Rock Quarry Road at E. Garner Road 16 Hour TMC 09/06/2012 Wake
NC 50 at Ten Ten Road 16 Hour TMC 09/11/2012 Wake
NC 50 at Timber Drive 16 Hour TMC 04/04/2012 Wake
Timber Drive at Avershoro Road 16 Hour TMC 09/23/2009 Wake
US 70 at White Oak Road 16 Hour TMC 04/04/2012 Wake
US 70 at Guy Road (SR 2558) 16 Hour TMC 10/19/2010 Wake
NC 50 at Buffaloe Road 16 Hour TMC 05/02/2010 Wake
Old Stage Road at Vandora Springs Road 16 Hour TMC 09/06/2012 Wake
Old Stage Road at Norman Blalock Road 16 Hour TMC 08/06/2013 Wake
Hilltop Needmore Road at Old Mills Road 16 Hour TMC 08/06/2013 Wake
US 401 at Dwight Rowland Road 16 Hour TMC 08/06/2013 Wake
. 48 Hour Vehicle 11/17 through
US 70 Bypass west of Cornwallis Road (SR 1525) Classification Count 11/19/2008 Johnston
. 48 Hour Vehicle 11/17 through
US 70 Business west of Guy Road Classification Count 11/19/2008 Wake
48 Hour Vehicle 11/03 through
Old Stage Road south of Ten Ten Road Classification Count 11/05/2008 Wake
US 1 south of NC 55 48 Hour Venicle 01/04/2011 | Wake
Classification Count
US 264 EB Off Ramp at Hodge Road Peak Hour TMC 05/12/2010 Wake
US 264 WB Off Ramp at Hodge Road Peak Hour TMC 05/12/2010 Wake
US 70 EB On/Off Ramps at NC 42 Peak Hour TMC 05/11/2010 Johnston
US 70 WB On/Off Ramps at NC 42 Peak Hour TMC 05/11/2010 Johnston
US 64 WB On/Off Ramps at Smithfield Road Peak Hour TMC 05/13/2010 Wake
US 64 EB On/Off Ramps at Smithfield Road Peak Hour TMC 05/13/2010 Wake
US 64 Business EB at 1-540 Peak Hour TMC 05/20/2010 Wake
US 64 Business WB at I-540 Peak Hour TMC 05/20/2010 Wake
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NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

2.4 Field Investigation

Field investigations have been conducted throughout the project forecasting process (2009 to
2013) to examine various detailed study alternatives, observe project study area facilities and
collect traffic data.

2.5 Other Sources

HNTB collected information on relevant roadway improvement projects within and around the
traffic forecast study area. These include NCDOT STIP projects and the projects listed in the
CAMPO 2030 LRTP (dated September 15, 2004). A list of the 2030 LRTP fiscally constrained
projects within the traffic forecast study area along with estimated dates of completion (horizon
years) and other basic information are detailed in Table 7. The locations of these projects can
be seen in Figure 3.

April 2014 14 HNTB



NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

Table 7. CAMPO 2030 LRTP Study Area Projects

%Zgn?ﬁgﬁ Facility Name Segment From Segment To I(_n(:rlllgtsf; %?OLgaE:é .
of Lanes
A49a Poole Road Maybrook Dr. Barwell Road 1.00 2 4 -
A91 Jones Sausage Rd. Rock Quarry Rd I-40 1.46 2 4 -
A95 NC 55 Widening Holly Springs Bypass SR 1108 (Wake Chapel Road) 3.30 2 4 R-2907
F9 UsS 1-64 Us 64 Walnut Street 2.60 4 6 U-3101
Adb Rogers Lane Extension (NL) End of Existing Rogers Lane Rogers Lane/New Hope 0.27 0 4
Fla I-540 (North & East Segment) Triangle Town Blvd. US 64 (Knightdale) 7.00 0 6 R-2000
F2 I-540 (East Segment) Us 64 US 64 Bypass 2.12 0 6 R-2641
F4a I-540 (Western Segment) 140 NC 55 (Morrisville/Cary) 4.01 0 6 R-2000
F8 US 70 (Clayton) Bypass I-40 (South) US 70 Business 9.50 0 4 R-2552
F41 I-40 HOV/HOT Project 1-440/ US 1-64 Johnston County 17.29 8 8 -
F41 I-40 HOV/HOT Project 1-440/ US 1-64 Johnston County 17.29 8 8 -
All4 Ten Ten Road Holly Springs Rd US1l 3.47 2 4 -
Al3ga | limber Dr./Jones Sausage Road US 70 Timber Drive Extension 0.65 0 4 .
Connector
Al3gp | Lmber Dr./Jones Sausage Road Jones Sausage Road US 70 0.28 0 4 .
Connector
Al42b Timber Drive East White Oak Road New Rand Road 1.27 0 4 U-4703
Al63a Holly Springs Road Sunset Lake Rd Old Holly Springs Apex 3.58 2 4 -
Al66 Center Street/1010 US1 Apex Peakway 1.04 2 4 -
A217 Sunset Lake Road Connector NC 55 Optimist Farm Road 3.40 2 4 -
A40 Kildaire Farm Road Swift Creek Ten Ten Road 2.00 2 4 -
A480 US 401 (South) Us 70 East Pkwy (FV) 9.85 4 6 -
A51 Smithfield Road Carrington Drive Forestville Road 1.17 2 4 U-3441
A96a NC 55 Olive Chapel Road US 64 1.16 2 4 R-2906
A96hb NC 55 Apex Peakway (south) Olive Chapel Road 1.67 2 3 U-2901
Al120 Tryon Road Extension Garner Road Rock Quarry Road 2.90 0 4 U-3111
A207a Judd Parkway NE (part NL) Existing Judd Parkway NC 55 (Broad Street) 1.70 0 3 -
F4b 1-540 (Western Wake Expressway) NC 55 (Morrisville/Cary) UsS1l 101.00 0 6 R-2635
Fac 1-540 (Western Wake Expressway) US1 NC 55 Bypass 2.30 0 6 R-2635
All2 Smithfield Rd. Poole Road US 64 Bypass 1.90 2 4 -
All13 Ten-Ten Rd. Holly Springs Rd Bells Lake Road 1.14 2 4 -
All7 New Hope Road Old Poole Road Rock Quarry Road 1.80 2 4 -
A118 NC 55 NC 42 Harnett County 4.40 2 4 R-2540
Al22 Holly Springs Road Sunset Lake Rd. Kildaire Farm Road 0.91 2 6 -
Al37a Old Stage Road US 401 Ten Ten Road 4.19 2 4 -
Al3gc | imber Dr./Jones Sausage Road White Oak Road 1-40 (South) 1.59 2 4 .
Connector
Al40a | vandora Springs Road & Vandora Timber Drive Old Stage Road 1.01 2 4 i
Springs Road Ext.
Al42a Timber Drive Uus 70 White Oak Road 2.05 0 4 -
Al143 White Oak Road Uus 70 NC 42 (Johnston Co.) 7.32 2 4 -
Al49a Poole Road I-540 Knightdale-Eagle Rock Rd. 7.64 2 4 -
A158 Hilltop-Needmore Extension (Part NL) NC 55 (Broad Street) US 401 5.70 0 3 -
Al6 Rock Quarry Rd. Old Birch Road New Hope Road 2.00 2 4 -
Al72 Kelly Road Jenks Rd. Oldus1i 5.23 2 4 -
Al78a Olive Chapel Road Kelly Road NC 55 1.93 2 4 -
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Table 7 (Continued). CAMPO 2030 LRTP Study Area Projects

Future

Segm_em Facility Name Segment From Segment To Ler_lgth ZUEE) Mo, \[o} STIP #
Identifier (miles)  of Lanes
of Lanes
Al187 Apex Peakway NC 55 NC 55 6.19 0 4 -
A192 Bells Lake Road Ten Ten Road Johnson Pond Road 2.66 2 4 -
Al193a Sunset Lake Road US 401 Hilltop-Needmore Road 2.58 2 4 -
A193b Sunset Lake Road Hilltop-Needmore Road Optimist Farm Road 2.69 2 4 -
A201a Rock Quarry Road New Hope Road Battle Bridge Road 1.40 2 4 -
A202 East Garner Road Rock Quarry Rd Shotwell Road 3.22 2 4 -
A204 Bethlehem Road Smithfield Road Grasshopper Road 3.44 2 4 -
A214 Garner Road Tryon Road Rock Quarry Road 7.16 2 3 -
A218a Old Holly Springs Apex Road Holly Springs Road Jessie Drive 2.52 2 4 -
A218b Jessie Dr. (part NL) Ten Ten Road Old Holly Springs Road 3.50 2 4 -
A224 Johnson Pond Road US 401 North Bells Lake Road 3.52 2 3 -
A403a Hodge Road Poole Road Us 64 3.15 2 4 -
A4l Kildaire Farm Road Ten Ten Road Kildaire Farm Connector 1.67 2 4 -
A410 Lake Pine Drive/Old Raleigh Road Cary Parkway Apex Peakway 1.70 2 4 -
A42 Penny Road Ten Ten Road Holly Springs Rd. 3.05 2 4 -
A426 NC 55 (Main Street) Holly Springs Road Bobbitt Road 2.96 2 4 -
Ad427a Avent Ferry Road NC 55 Bypass Cass Holt 1.03 2 4 -
A49b Poole Road Barwell Road [-540 1.57 2 4 -
A4c Rogers Lane US 64 Rogers Lane NL 1.13 3 4 -
A52 Smithfield Road US 64 Bypass Carrington Drive 2.21 2 4 -
A69 Holly Springs Road Cary Parkway Penny Road 2.17 2 6 -
A70 Holly Springs Road Penny Road Ten Ten Road 1.14 2 6 -
A71 Holly Springs Road Ten Ten Road Kildaire Farm Road Connec 1.59 2 6 -
A88 New Rand Road NC 50 Old Garner Road 1.63 2 3 U-3607
F44a 1-40 (East) 1-440 US 70 Business (Garner) 4.40 4 8 1-5111
F44b 1-40 (East) US 70 Business (Garner) NC 42 6.30 4 8 1-5111
A157 Eastern Parkway US 401 US 401 7.39 0 4 -
Al159 Western Parkway (Fuquay Varina) NC 55 US 401 5.56 0 4 -
A200 Creech/Jones Sausage Connector Creech Road Jones Sausage Rd 1.09 0 4 -
A403b Hodge Road Extension US 64 Old Milburnie Road 1.30 0 4 -
F3 I-540 (Eastern Wake Expressway) I-40 (South) US 64 Bypass 10.80 0 6 -
F5 I-540 (Southern Wake Expressway) NC 55 Bypass US 401 (South) 7.80 0 6 -
F6 I-540 (Southern Wake Expressway) US 401 (South) I-40 (South) 8.70 0 6 -

— Data not available.
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Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

3.0 2010 BASE YEAR NO-BUILD TRAFFIC FORECAST

3.1 Assumptions

The 2010 Base Year scenario includes a forecast of existing study area conditions using actual
field collected traffic counts from 2010 and historical NCDOT AADT data. The 2010 Base Year
(No Build) scenario does not include NC 540 (Triangle Expressway / Western Wake Freeway).

A 2010 Base Year Build traffic forecast is not included in this report because during the scoping
process it was determined that the Intermediate Year (2012) Build forecast, which does include
NC 540 (Western Wake Freeway), would be included instead of the 2010 Base Year Build
scenario.

3.2 2010 Base Year (No-Build) Forecast Methodology

A review was conducted for all available previous traffic forecasts and recent daily and peak hour
traffic counts developed for the traffic forecast study area. 16-hour and 48-hour traffic counts
were converted to AADT volumes using seasonal adjustment factors provided by the NCDOT
TSG. Peak hour and 16-hour counts were used to supplement the forecasting process to help
determine distributional splits at interchanges and aid in determining traffic factors where no
additional information was available.

To determine interchange and intersection forecasts, AADT volumes, Directional Flow (D), and
Design Hourly Volume (DHV) were input into adjustable and non-adjustable peak hour breakout
spreadsheets provided by NCDOT TPB. For the 2010 Base Year forecast, balanced volumes
were developed at interchanges and intersections and in between roadway segments. Forecast
break lines were included along roadways where intervening roadways, developments or large
distances did not allow volumes to balance between intersections.

The 2009 TRM V4 model run data was extrapolated to 2010 and shows daily assignment
volumes varying (some higher and some lower) from existing count data along study area
roadways. This can be attributed to a quickly changing and developing study area and very low
base year volumes, which make it difficult for the regional model to completely account for all
existing conditions and recent changes.

3.3 Determination of Base Year No-Build Design Factors

Appropriate design characteristics (Design Hourly Volume (DHV), Directional Flow (D), and Truck
Percentages) were determined for the study area by reviewing relevant previous traffic forecasts,
NCDOT historical AADT count station data, and existing 16-hour and 48-hour traffic count data.
Using this data, the base year (2010 No-Build) forecast was developed. Detailed information on
how these values were calculated can be found in Table 8. Additional details in the forecast
development are listed below.

Peak Hour Directional (D) factors for this forecast were determined by comparing AM and PM
peak hour approach/departure volumes to daily approach departure volumes for a particular
roadway segment or corridor. The forecast attempted to provide a consistent D factor along a
roadway corridor.

The directional split (D) provides information on the direction of traffic flow in the peak period.
Generally D is in the 55% to 65% range for most previous project forecasts. Given that Raleigh
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and Research Triangle Park (RTP) are centers of gravity for regional trip-making in this region,
most roadway facilities, such as 1-40, 1-540, US 1, US 264 and US 64, act as radials. Based on
existing traffic patterns, a D of 55% to 65% was used for most facilities.

Design Hourly Volume (DHV) factors were determined by comparing approach and departure
highest peak hour volumes for a particular segment to the 24 hour average AADT to
approximate Kzo. Traffic forecasts normally report the K-value, which is the percentage of traffic
that occurs during the peak period so that the DHV can in turn be estimated by multiplying K
times the AADT (Pline, 1999). Typical values of K fall in the 8 to 12 percent range. Since ATR
stations are not available throughout the study area, the highest hourly volume from the 16-hour
and 48-hour ADT counts were used to determine the K-values. The K-values were estimated to
be between 8 and 12, with lower K values generally occurring on primary routes and higher K-
values occurring on secondary routes. DHV values are generally consistent with the field-
collected 48-hour and 16-hour traffic counts, which were the raw data source from which the K
estimates were made. Total inflow and outflow from intersection legs (or in both directions
along a mainline) was calculated for AM and PM peak hours and then the highest value was
divided by the raw daily traffic volume estimate (or actual field count) for that segment. The
forecast attempted to provide a consistent DHV along a roadway corridor. In some instances,
the DHV changed along the corridor to account for a change in traffic characteristics.

Truck Percentage (Duals/TTST) estimates were made for this project with the consideration
that the traffic stream is not uniform in its makeup. In addition to passenger vehicles, trucks and
buses are generally present on all roadways. Heavier vehicles have a disproportionately large
effect on both facility capacity and pavement design. While traffic along the urban I-40 corridor
in the traffic forecast study area is dominated by commuters and does not include a single large
truck destination point, the 1-40, US 1/64, 1-440, US 64 Bypass, and US 70 corridors provide
primary regional routes for heavy truck traffic. Daily truck percentages in the study area were
estimated to be between 3 and 18 percent, with lower truck percentages generally occurring on
lower volume secondary routes and higher truck percentages occurring on higher volume
primary routes. These values are generally consistent with the field collected 16-hour and 48-
hour traffic counts.

Truck percentages were determined by examining 16-hour counts, 48-hour classification data,
NCDOT historic truck data from 2002 and 2005, and previous traffic forecasts mentioned in
Table 4. From this data, overall truck percentages were separated into two standard
classifications - Duals (single-unit trucks with at least one dual-axled tire) and TTSTs (multi-unit
trucks with single and twin trailers) — and were forecasted. An attempt was made to maintain
consistent truck percentages along roadway corridors except where system interchanges,
roadway facility types, special roadway attractors, minor side-streets or other circumstances
warranted a change in truck percentages.

Table 8 provides design hourly volume, directional split information and truck percentages.
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Table 8. Design Data Information

D - Directional Distribution % ‘ K - Peak Hour Factor %

A - Past Project | Existing 2010 A - Past Project | Existing 2010
Count Value Count Value

Eastern Wake Fwy I-40/US 70 Bypass to 264/64 Bypass 657, 60° 55 10°, 10°

1-40 I-440 to NC 42 55", 65, 65° 60 60 9'13°13° 8 9
NC 42 US 401/NC 55 to US 70 Bypass 65" 55-65 65 /60 10" 8-10 10,7
NC 50 US 70 to Cleveland School Road 70° 65-75 65 10° 10,12 10
NC 55/Bypass US 1to NC 42 65" 65 65 10" 10 10
Southern Wake Fwy  |[NC 55 to NC 50 60", 60° - 65 11", 10° - 10
Southern Wake Fwy  |NC 50 to 1-40/US 70 Bypass 60", 60° - 65 11%, 10° - 10
Old Stage Rd N / S of Southern Wake Expressway - 60-65 60/ 65 - 9-11 10
Poole Road Hodge Rd - 65 65 - 12 12
Ten Ten Road US 1 to NC 50 55" 50-60 60 10" 9,10 11
Holly Springs Road N of Kildaire Farm Road - 60 60 - 9 9
OHS-Apex Road N of Western Wake Freeway 60 - 60 10 - 10
Bells Lake Road Ten Ten Rd - 65 65 - 12 12
Hilltop Needmore Rd  |Sunset Lake Rd to US 401 - 55 55 - 12 12
Rock Quarry Road W of Eastern Wake Expressway - 65 65 - 12 12
Auburn Knightdale Rd |Rock Quarry Rd - 55 55 - 10 10
White Oak Road Auburn Knightdale Rd / White Oak Rd - 65 65 - 12 12
Vandora Springs Rd  |Old Stage Rd - 65 65 - 10 10
Usi N of Triangle Expressway 60 - 60 8 - 8
US 64 Business E of I-540 - - 60 - - 9
US 64 Business W of 1-540 - - 60 - - 9
US 264/64 Bypass 1-440 to 1-540/Eastern Wake Fwy 65" 65 65 10" 10 10
US 264/64 Bypass I-540/Eastern Wake Fwy to US 64 65" 55 65 10" 9 10
us 70 I-40/440 to I-40 60" 60 60 9' 9 9
US 70 1-40 to Guy Road 55" 55 55 9" 9 9
US 70 Bypass 1-40 to NC 42 657/ 65 65 65 9'/10° 9 9
US 401 N of Ten Ten Rd to NC 42/55 - 65 65 - 9 9
Triangle Expressway |US 1 to NC 55 60"/ 60° - 65 11'/9° - 10

“-“ - Data not available.
* - Forecast design data for referenced forecasts may vary along freeway segments at interchanges and intersections. Only one design data point was referenced for the above table for the noted forecast
year.

1- R-2721, R-2828, R-2829 — Forecast Design Data (HNTB, 2009) 5 - R-2635 — Forecast Design Data (NCDOT, 2001)

2 - |-4744 — Forecast Design Data (HNTB, 2008) 6 - R-2721, R-2828, R-2829 — Forecast Design Data (NCDOT, 2000)

3 - R-2000AA-AF — Using 2012 Build Toll Forecast Design Data (NCDOT, 2008) 7 - U-3101 — Using 1998 Build Forecast Design Data (NCDOT, 2000)

4 - R-2552 — Forecast Design Data (NCDOT, 1999) 8 - U-4763B — Using 2030 Build Toll with McCrimmon Parkway Connector (MAB, 2007)
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Table 8 (Continued). Design Data Information

Location

Truck Percentage (Dual / TTST)

Selected
2010
Value

A - Past Project B - Existing Count

Eastern Wake Freeway 1-40/US 70 Bypass to 264/64 Bypass (6/9)7, 16° - (6/9)
1-40 1-440 to NC 42 (6/12)", 10%, 10° (6/7) (6/12)
NC 42 US 401/NC 55 to US 70 Bypass (412)* B/~ B2 @) (4/3)
NC 50 US 70 to Cleveland School Road (4/2)" (NN ETINA (3/1)
NC 55/Bypass US 1to NC 42 @' (3/4" 4/7)
Southern Wake Freeway NC 55 to NC 50 (6/12)", 18° - (6/12)
Southern Wake Freeway NC 50 to 1-40/US 70 Bypass (6/12), 18° - (6/12)
Old Stage Rd N / S of Southern Wake Expressway - (1/2),(3/1),(3/2) (2/1)
Poole Road Hodge Rd - 3/ (3/1)
Ten Ten Road US 1 to NC 50 (21" (1/1),(3/1),(3/12) (2/1)
Holly Springs Road N of Kildaire Farm Road - @mn (2/1)
Old Holly Springs-Apex Road |N of Western Wake Freeway (2/1) - (2/11)
Bells Lake Road Ten Ten Rd - (/o (2/1)
Hilltop Needmore Rd Sunset Lake Rd to US 401 - (6,49 (3/2)
Rock Quarry Road W of Eastern Wake Expressway - 2/~ (3/1)
Auburn Knightdale Rd Rock Quarry Rd - (4/2)», (3/1) (412)
White Oak Road Auburn Knightdale Rd / White Oak Rd - @/un (271)
Vandora Springs Rd Old Stage Rd - 3/n (3/1)
UsS1i N of Triangle Expressway (6/10) - (6/10)
US 64 Business E of I-540 - (5/3)" (5/3)
US 64 Business W of I-540 - (513" (5/3)
US 264/64 Bypass 1-440 to I-540/Eastern Wake Freeway (6/9)" (6/9) (6/9)
US 264/64 Bypass I-540/Eastern Wake Freeway to US 64 (6/10)" (11/5) (6/10)
us 70 1-40/440 to 1-40 (5/2)" - (5/2)
Us 70 1-40 to Guy Road (5/3)" (7/6) (5/3)
US 70 Bypass 1-40 to NC 42 43)", 8" (4/6) (413)
US 401 N of Ten Ten Rd to NC 42/55 - (311, (3/2)° (3/2)
Triangle Expressway US 1to NC 55 (6%/12%)", 18%° - (6/12)

“ - Data not available.
- Forecast design data for referenced forecasts may vary along freeway segments at interchanges and intersections. Only one design data point was referenced for the above table for the noted forecast

year.
A - Based on 16-hr, 12-hr or peak hour TMC.

1-R-2721, R-2828, R-2829 — Forecast Design Data (HNTB, 2009) 5 - R-2635 — Forecast Design Data (NCDOT, 2001)

2 - 1-4744 — Forecast Design Data (HNTB, 2008) 6 - R-2721, R-2828, R-2829 — Forecast Design Data (NCDOT, 2000)

3 - R-2000AA-AF — Using 2012 Build Toll Forecast Design Data (NCDOT, 2008) 7 - U-3101 — Using 1998 Build Forecast Design Data (NCDOT, 2000)

4 - R-2552 — Forecast Design Data (NCDOT, 1999) 8 - U-4763B — Using 2030 Build Toll with McCrimmon Parkway Connector (MAB, 2007)
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3.4 2010 Base Year (No-Build) Forecast Results

Based on the methodology described in the previous section, a 2010 Base Year (No-Build) forecast

was completed. .

The 2010 Base Year (No-Build) traffic forecast is shown in Figures 11-1 through 11-7. Table 9
provides 2010 TRM V4 volumes, adjusted count data, 2010 NCDOT historic AADT trend line
estimates, and 2010 No Build forecast volumes. Due to the large size of the study area, Table 9
shows only selected locations of interest.

Table 9. 2010 Base Year No-Build Forecast Traffic Volumes

Roadway

Location

2010
TRM
V4

Count
Data

2010
NCDOT
Linear

2010
Forecast
Volume

Regression*

1-40 from Exit 306 (US 70) to QS 70 94.900 i 82,000 75.100
Bypass/Southeast Extension
NC 42 E of I-40 20,800 - 14,800 25,900
NC 50 S of Timber Dr 19,800 - 17,900 19,500
NC 50 S of Ten-Ten Road 19,200 15,200° 18,000 15,200
NC 55 from Old Smithfield Road to 31,700 | 28,200" 30,800 29,900
Triangle Expressway
Old Stage Road S of Vandora Springs Rd 15,200 15,800° 16,900 14,800
Old Stage Road N of Banks Rd 10,900 10,800" 10,600 7,900
Old Stage Road S of Norman Blalock Rd 6,200 4,400° - 4,000
Poole Road E of Hodge Rd 13,600 7,900" 10,500 7,900
Ten-Ten Road E of Bells Lake Road 7,800 12,600" 13,300 13,300
Ten-Ten Road E of US 401 18,700 14,700° 16,000 12,800
Ten-Ten Road W of NC 50 11,100 7,500d 6,500 6,700
Holly Springs Road N of Kildaire Farm Road 10,600 8,900" - 9,000
gfago"y SPriNgs-APeX |\ of Triangle Expressway 10,200 - 1,900 1,900
Bells Lake Road S of Ten-Ten Rd 8,500 - 4,500 4,500
Hilltop Needmore Road E of Old Mills Rd 6,500 4,200° - 3,500
Rock Quarry Road W of Southeast Extension 11,800 4,000" 3,800 3,700
Auburn Knightdale Rd N of Rock Quarry Rd 9,700 2,700" 2,600 2,600
White Oak Rd E of Raynor Rd 13,900 7,600" - 7,600
Vandora Springs Rd E of Old Stage Rd 8,400 7,600° 8,700 6,900
usi1 N of Triangle Expressway 32,800 21,7007 20,400 21,700
US 401 N of Ten-Ten Rd 35,100 33,100° 31,700 33,300
US 401 N of Donny Brook Rd 34,800 32,300" 34,900 33,000
US 401 S of Dwight Rowland Rd 26,900 22,8004 - 21,200
US 64 Business E of I-540 32,900 34,900Z - 34,900
US 64 Business W of I-540 21,700 31,700Z 37,800 31,800
US 64/264 fégtrgn':io:nge Road to I-540/ SE 81,100 - 59,000 59,000
from 1-540 / SE Extension to
US 64/264 Smithfield Rd 79,000 - 68,300 68,300
usS 70 W of SE Extension 35,500 30,800l - 30,800
Us 70 E of I-40 42,600 - 48,000 34,000
US 70 Bypass E of I-40 29,000 24,000 23,000

1-2009 count data, 2 — 2010 count data, 3 — 2012 count data, 4 — 2013 count data, “-“ - Data not available.

* 2010 values obtained from AADT Historic Line Extrapolation using linear regression based on historical NCDOT AADTSs

from 1991-2009.
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4.0 GENERAL MODEL DATA

The TRM is used by CAMPO and DCHC-MPO for evaluation of travel demand and air quality
modeling for air conformity in the Triangle Region. The model has been developed in collaboration
with NCDOT, the North Carolina State University Institute for Transportation Research and
Education (ITRE), and the MPOs.

4.1 Model Information

The TRM V4-2008 was the official approved travel demand model used by the MPOs, Triangle
Transit, and NCDOT in all plan evaluations and studies in the Triangle area at the beginning of this
forecasting document and previous project forecasting efforts. Travel demand models are
continually updated over time for various reasons. After the beginning of this project forecasting
process, newer versions of the TRM (TRM Version 4-2009 and Version 5-2010) were officially
adopted.

Due to the project forecast timeframe beginning in 2008, the TRM V4-2008 has previously been used
throughout the Southeast Extension project process, including all of the following forecasts and
reports:

e Southern and Eastern Wake Freeway Final Traffic Forecast Report (HNTB, February
2009)

e Southern and Eastern Wake Expressway Draft Upgrade Existing and Hybrid Alternatives
Report (HNTB, January 2010)
Southeast Extension — First Tier Screening Traffic Memorandum (HNTB, May 2011)

e Triangle Expressway Southeast Extension Final Traffic Forecast Technical Memorandum,
(HNTB, June 2012) [Superseded by this document]

HNTB used the TRM V4-2008 obtained from ITRE on October 14, 2009 in the development of the
traffic forecast volumes in this report. The TRM V4-2009 and TRM V5-2010 were reviewed,
compared and considered in the methodology and forecast development as related to
socioeconomic data, highway network, and model validation in the project corridor. While the TRM
V4-2009 and TRM V5-2010 model version releases and corresponding output results were
considered in the forecast, the TRM V4-2008 output is specifically referenced in the report tables.

The TRM V4-2008 has defined 2005 base and 2035 future year networks that were analyzed for
the Triangle Expressway Southeast Extension traffic forecasts. The 2035 future network considers
all fiscally constrained projects contained in the CAMPO and DCHC MPO 2030 LRTPs (dated
September 15, 2004). Figure 3 shows the location of all fiscally constrained projects in the
Triangle Expressway Southeast Extension traffic forecast study area. Appendix B includes plots
of the TRM V4-2008 networks used in the development of the 2010, 2012, and 2035 forecasts.

HNTB developed a Triangle Regional Toll Diversion Model in December 2010 and applied these toll
diversion curves/model to the TRM V4-2008 in an effort to more accurately assess tolling behavior in
the region. With the Toll Diversion Model, the TRM V4-2008 is a toll-capable tool that is useful in
projecting future traffic as well as the changes in travel patterns of new facilities. The model was
used to evaluate the construction of the project as a toll facility. Documentation of the toll diversion
modeling procedures can be found in Appendix D.
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Land Use Assumptions

Current land use in the traffic forecast study area is a mixture of urban and suburban
commercial/residential development. Some interchanges in the traffic forecast study area feature
dense “urban” development, while others have little to no existing development on more than one
guadrant of the interchange. Land use information from the TRM V4 was used as one criterion in
determining study area growth between the 2010, 2012 and 2035 forecast years. The TRM uses
specifically delineated TAZs as areas where trips are generated or attracted, based on existing and
projected population and employment data. Figure 6 shows locations of TAZs from the TRM V4 in
the Triangle Expressway Southeast Extension traffic forecast study area and Table 10, below, shows
2005 base year population and employment data from these TAZs and the entire TRM V4 region.

Table 10. TRM V4 2005 Base Year TAZ Data

TAZ Statistic Study Area TRM V4
Employment 10,753 591,389
Special Generator Employment 400 87,824
Households 18,693 505,857
Population 51,797 1,149,114
Dwelling Units 20,513 498,562

Source: TRM V4-2008 Socio-Economic Data

4.2 Model Validation

Table 11 provides a listing of key study area segments that are included in the TRM V4 and
comparable recent AADT information that provide validation for the use of the TRM V4 in project
forecasting methodologies used in this report. The TRM V4 uses a 2010 base year for model
calibration. The 2010 base year was used as the calibration year because major roadway network
changes have occurred in the study area since the 2005 model year. Using 2005 as the calibration
year would not provide as accurate a representation of existing and future year model calibration.
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Table 11. Model Validation

Model Calibration 2012 No-Build Volumes

Forecast|
Growth | .

2035 No-Build Volumes

, 2010
Roadway Key Location
AADT* | Model 2010 REzlie Extrapolate Model Forecast** Extrapolate Model Forecast **
from Exit 306 (US 70)
to US 70
1-40 Bypass/Southeast 75,000 | 94,900 | 75,100 | 10.3% 96,000 | 95,000 | 75,800 257,000 |138,600| 108,900
Extension
NC 42 E of I-40 15,000 | 20,800 | 25,900 - 16,400 | 22,700 | 26,400 14,800 | 26,300 | 31,000
NC 50 S of Timber Dr ~ 19,800 | 19,500 - 18,800 | 21,100 | 20,800 19,100 | 29,100 | 28,700
NC 50 S of Ten-Ten Road — 19,200 | 15,200 | 7.4% 20,000 | 21,600 | 17,100 43,000 | 25,400 | 19,600
from Old Smithfield
NC 55 Road to Triangle 26,000 | 31,700 | 29,900 - 35300 | 40,700 | 39,600 87,000 | 50,600 | 51,300
Expressway
Old Stage Road g;;g’a"dora SPriNgs | 15000 | 15,200 | 14,800 | 3.9% 17,400 | 16,200 | 15,800 23700 | 42,500 | 41,400
Old Stage Road | N of Banks Road - 10,900 | 7,900 - 11,100 11,800 | 8,500 16,700 | 25,200 | 18,200
Old Stage Road Fszggé\'orma” Blalock - 6,200 | 4,000 - - 6,600 | 4,300 . 13,900 | 9,100
Poole Road E of Hodge Road 8,600 13,600 7,900 0.3% 10,600 15,500 9,000 11,500 46,600 27,100
Ten-Ten Road E of Bells Lake Road | 12,000 | 7,800 | 13,300 - 14,000 10,100 | 17,200 22,400 19,200 | 32,700
Ten-Ten Road E of US 401 15,000 | 18,700 | 12,800 | 5.6% 16,700 | 21,500 | 14,700 24700 | 27,700 | 18,900
Ten-Ten Road W of NC 50 6,100 | 11,100 | 6,700 | 1.7% 6,700 12,500 7,500 9,000 17,500 | 10,500
Holly Springs N of Kildaire Farm - 10,600 | 9,000 - - 10,800 | 9,100 - 28,300 | 23,800
Road Road
Old Holly Springs- | N of Triangle _
Apex Road Expressway 1,800 | 10,200 | 1,900 2,100 10,100 | 10,100 4,600 29,800 | 29,800
Bells Lake Road | S of Ten-Ten Road 4,300 | 8500 | 4,500 - 4,700 9,200 4,900 8,000 30,400 | 13,200
g'c')';%p Needmore | £ ¢ 514 wills Road - 6,500 3,500 - - 7,400 3,900 - 13,800 7,300
Rock Quarry Road | W Of Southeast 4,000 | 11,800 | 3,700 - 3,300 13,700 | 4,300 -1,900 30,800 | 10,000
Extension
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Roadway

Key Location

Table 11 (Continued). Model Validation

Model
Calibration
2010

AADT*

Model

Forecast
Volume

Historic
Growth

Rate+

2012 No-Build Volumes 2035 No-Build Volumes

Auburn N of Rock Quarry a0
Knightdale Road | Road 2,900 | 9,700 | 2,600 | -3.5% 2,400 12,600 3,400 -600 28,000 7,600
White Oak Road | E of Raynor Road -- 13,900 7,600 -- -- 15,700 8,600 -- 31,400 17,200
\ngr;gora SPiNGS | £ of Old Stage Road | 7,900 | 8,400 | 6,900 | 4.3% 9,200 9,300 7,600 14,600 27,400 | 22,400
us1 N of Triangle 18,000 | 32,800 | 21,700 - 21,800 37,300 24,700 38,000 66,600 | 44,100
Expressway
US 401 N of Ten-Ten Road 31,000 | 35,100 | 33,300 | 0.0% 31,700 37,100 35,200 31,700 62,300 | 59,600
US 401 gooaf dDO””y Brook 33,000 | 34,800 | 33,000 - 36,400 38100 | 36,100 54500 64200 | 60,800
US 401 gé’; dDW'ght Rowland — | 26,900 21,200 - - 28,200 22,300 - 45200 | 35,700
US 64 Business | E of 1-540 — | 32,900 34,900 ~ ~ 36,600 38,600 ~ 48900 | 56,300
US 64 Business | W of I-540 30,000 | 21,700 | 31,800 - 36,700 23,900 35,100 24,000 37,600 | 50,600
US 64/264 from Hodge Road to I | 6 45 | g1 100 | 59,000 | 1.8% 61,000 88,500 65,700 84,000 130,700 | 98,200
540 / SE Extension
from [-540 / SE
US 64/264 Extension to Smithfield | 60,000 | 79,000 | 68,300 | 10.0% 77,800 88,600 76,100 187,000 | 137,400 | 116,900
Road
Us 70 W of SE Extension 34,000 | 35,500 | 30,800 - = 36,900 32,000 = 50,200 | 43,500
US 70 E of 1-40 34,000 | 42,600 | 34,000 - 49,400 44,700 35,700 64,900 54,000 | 53,000
US 70 Bypass | E of 1-40 23,000 | 29,000 | 23,000 ~ 26,000 28,800 25,400 49,000 45,600 | 40,200
Triangle From OIld Holly Springs _ _ _
Exprossway o NC 55 ~  |18500 - 19,800 19,800 34,800 | 34,800

* - 2010 AADT Data Not Available — Results are for 2009 AADT

** - |Y and FY Forecast Results Taken from Data in Sections 5.0 Through 8.0
+ - Historic Growth Rate = Average Annual Growth Rate From Available 1990-2010 AADT Data

“ o«

- Data not available
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5.0 2012 INTERMEDIATE YEAR NO-BUILD TRAFFIC FORECAST

The 2012 Intermediate Year No-Build forecast uses extrapolations of historic AADT data in the
study area, 2012 intermediate year TRM V4 model data developed by HNTB, and
comparisons/adjustments from the 2010 Base Year field data counts as they applied to the
historic and model information.

5.1 Assumptions

Future land use in the traffic forecast study area is projected to remain a mixture of rural and
suburban commercial/residential development, with higher development intensities in many of the
TAZs employed in the TRM V4. Table 12 shows population and employment data from study
area TAZs and the entire regional model from the 2005 base year and 2012 model and the
percentage change in socio-economic data expected between those years. This information was
compared to the growth in traffic assignments for the traffic forecast study area to check for
consistency. TRM V4-2008 TAZ socio-economic data can be found in Appendix E .

Table 12. 2005-2012 TRM TAZ Data Comparison

% Increase

TAZ Statistic 851055'2012
Y TRM
Area

Employment 10.8 591.4 211 809.8 | 96.6% |36.9%
Special Generator Employment 0.4 87.8 0.4 94.1 6.0% | 7.2%
Households 18.7 505.9 29.5 551.7 |57.6% | 9.0%
Population 51.8 | 1,149.1 | 81.3 | 1,306.1 | 57.0% | 13.7%
Dwelling Units 20.5 498.6 321 609.2 | 56.6% |22.2%

All Study Area and TRM values shown in thousands (1000s)
* - 2012 TAZ data interpolated from 2005 to 2035

5.2 Fiscal Constraint

The 2012 Intermediate Year No Build forecast considers all fiscally-constrained projects
scheduled for completion by 2012 in the CAMPO / DCHC MPO 2030 LRTP (dated September
15, 2004). The roadway projects listed in the NCDOT’s 2009-2015 STIP and CAMPO / DCHC
MPO 2030 LRTPs were included in the model used to develop the 2012 traffic forecasts and is
reflected in changes to travel patterns/daily traffic assignments in the traffic forecast study area.
In addition to changes in the TAZ socio-economic data between the 2005 and 2012 models, all
fiscally constrained projects from the 2030 LRTPs were added from the base network. The
laneage used in the 2012 TRM V4 for major roadways within the study area is listed in Table
13.
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Table 13. 2012 TRM V4 Major Model Transportation Network Laneage

Study Area Roadway \ 2012 Model
Triangle Expressway Six-Lane Freeway
Triangle Expressvyay N/A
Southeast Extension
[-40 Four/Six-Lane Freeway
[-540 Six-Lane Freeway
US 64/264 Six-Lane Freeway
US1 Four-Lane Freeway
US 401 Four-Lane Divided Arterial
uUsS 70 Four-Lane Freeway

5.3 Development Activity

No specific major anticipated developments in the project study area were included in the
development of the 2012 Intermediate Year No-Build forecast. Changes in land use intensity
are reflected in interpolated changes in the study area (and regional) TAZ socio-economic data
found in the TRM V4.

5.4 Methodology

The methodology used to develop the 2012 No-Build forecast is based on the TRM V4 and
comparisons with model results, model growth rates on specific network links, historic traffic
data extrapolations and comparisons with existing traffic count data. The 2012 No-Build
forecast volumes were developed by applying historical AADT growth rates or 2010 to 2012
TRM V4 annual growth rates to 2010 Base Year forecast volumes. 2012 intermediate year
TRM V4 model data was developed from the 2010 model by straight-line interpolating
socioeconomic data inputs to year 2012, modifying the network as necessary, processing the
model and extracting raw model output for use in the forecast development. Bidirectional
turning volumes were grown at appropriate rates to reach intermediate year volumes. They
were then adjusted to balance with mainline volumes.

In certain instances, historical or model growth rates along facilities were averaged, based on
engineering judgment, for select segments along individual facilities (i.e. 1-40, US 64/264, US 64
Business and 1-540) to provide consistent growth along each corridor and provide reasonable
and balanced mainline and turning movement volumes. The 2012 No-Build forecast volumes
were adjusted as necessary based on a review of all available data, the study area roadway
network and engineering judgment.

The 2012 TRM V4 volumes and those derived from linear regression are very similar in most
locations throughout the forecast. Many of the discrepancies can be attributed to changes in
the highway network that would have a large impact on travel patterns (i.e., opening of the
Triangle Expressway and [-40 widening from Wade Avenue to US 1/64). Most discrepancies
occur on lesser facilities that have development potential along them.

Model Growth Rates

One of the primary functions of the 2012 model for this forecasting effort was to serve as a basis
for determining model growth rates between 2010 Base Year and 2012 Intermediate Year daily
forecast estimates. Data from the 2010 and 2012 No-Build models were compared and annual
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growth rates were calculated for each link in the study area network using an exponential

growth rate method (Future = Base (1 + rate)n). The resulting growth rates were applied to the
2010 Base Year forecast AADTSs to calculate 2012 unadjusted AADTs. This data was checked
for reasonable growth assumptions. Several adjacent links are not expected to have similar
growth patterns if 2012 year data a) did not match a relatively constant growth rate between the
2010 and 2012 model volumes, or b) was likely to increase by a different rate due to changes
between the 2010 and 2012 models due to construction of new facilities in the traffic forecast
study area.

Due to the changing nature of the study area, certain roadways produced growth rate data that
resulted in inconsistent projections using this method. Inconsistencies in growth rate projections
were addressed in these areas by using assignment data from the TRM V4 model or adjusted
by engineering judgment. Model growth rates on select study area roadways are shown in
Table 14. Table 14 also provides a comparison of 2012 TRM V4 daily model assignment data to
2010 Base Year and 2012 Intermediate Year No-Build forecast data.

5.5 Design Factors

Forecast design characteristics (D, DHV, truck percentages) were determined to remain
unchanged from the 2010 Base Year, based on a review of relevant TRM data, roadway network
changes, future land use growth and engineering judgment. No data collected for this forecast
suggests that major changes are expected in the study area for peak hour directional flow
changes, changes in percentage of daily traffic expected in the peak hour, or changes to truck
percentages along freeway facilities (Triangle Expressway, 1-40, US 1, US 64/264, US 70 Bypass)
or surface street facilities.

5.6 2012 No-Build Forecast Results

The 2012 No-Build traffic forecast is shown in Figures 12-1 through 12-7. Table 14 provides
2012 TRM V4 No-Build volumes, historic, model and applied growth rates and 2012 Intermediate
Year No-Build forecast volumes for selected locations.

The applied growth rate along Old Holly Springs-Apex Road is much greater than the historic
and model growth rates because the 2010 No-Build forecast volume was based on historic
AADT volumes for Old Holly Springs-Apex Road (see Table 9), while the 2012 No-Build
forecast volume is primarily based on 2012 TRM V4 volumes. The 2012 TRM V4 volumes were
used for the 2012 No-Build forecast at this location because they better reflect traffic
assignment changes due to an interchange on the Triangle Expressway at Old Holly Springs-
Apex Road and future development near the interchange.

Linear regression data does not provide close correlation to the selected 2012 forecast AADTs
for all roadways. The regression data in inconsistent in many locations, since historic data is
limited in the area recently opened roadway networks will alter future traffic volumes on existing
facilities.
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Table 14. 2012 No-Build Forecast Traffic Volumes

Historic Model
Forecast | Growth Growth
Location (2010 NB) Rate Rate

Applied 2011 2012 NB Volumes

Volume Rate
1990-2010 | 2010-2012 Forecast
1-40 from Exit 306 (US 70) to US 70 Byp/SE Ext | 75,100 8.2% 0.05% 0.47% 77,000" 95,000 75,800
NC 42 - E of I-40 25,900 5.3% 4.47% 0.96% 19,000" 22,700 26,400
NC 50 - S of Timber Drive 19,500 0.3% 3.23% 3.28% 16,000 21,100 20,800
NC 50 - S of Ten-Ten Road 15,200 5.4% 6.07% 6.07% 14,000 21,600 17,100
NC 55 - from Old Smithfield Road to Triangle | 59,900 | 6.1% | 1331% | 13.33% | 25,000 40,700 39,600
Xpressway
Old Stage Road - S of Vandora Springs Rd 14,800 1.5% 3.24% 3.32% 16,000 16,200 15,800
Old Stage Road - N of Banks Rd 7,900 2.3% 4.05% 3.73% 9,400 11,800 8,500
Old Stage Road - S of Norman Blalock Rd 4,000 - 3.18% 3.68% 3,700 6,600 4,300
Poole Road - E of Hodge Rd 7,900 0.5% 6.76% 6.74% 7,100 15,500 9,000
Ten-Ten Road - E of Bells Lake Road 13,300 2.6% 13.79% 13.72% 12,000 10,100 17,200
Ten-Ten Road - E of US 401 12,800 - 7.23% 7.17% 15,000 21,500 14,700
Ten-Ten Road - W of NC 50 6,700 - 6.12% 5.80% 6,400 12,500 7,500
Holly Springs Road - N of Kildaire Farm Road 9,000 - 0.94% 1.12% - 10,800 9,100
old Holly Springs-Apex Road - N of Triangle 1,900 51% | -0.49% |130.56% | 2,500 10,100 10,100
Xpressway
Bells Lake Road - S of Ten-Ten Rd 4,500 2.2% 4.04% 4.35% - 9,200 4,900
Hilltop Needmore Road - E of Old Mills Rd 3,500 - 6.70% 5.56% - 7,400 4,000
Rock Quarry Road - W of Southeast Extension 3,700 -1.4% 7.75% 7.42% 3,900 13,700 4,300
Auburn Knightdale Rd - N of Rock Quarry Rd 2,600 -3.9% 13.97% 14.35% 2,900 12,600 3,400
White Oak Road - E of Raynor Rd 7,600 - 6.28% 6.38% - 15,700 8,600
Vandora Springs Rd - E of Old Stage Rd 6,900 2.8% 5.22% 4.95% 7,800 9,300 7,600
US 1 - N of Triangle Expressway 21,700 3.4% 6.64% 6.69% 17,000 37,300 24,700
US 401 - N of Ten-Ten Rd 33,300 0.0% 2.81% 2.83% 31,000 37,100 35,200
US 401 - N of Donny Brook Rd 33,000 2.1% 4.63% 4.59% 32,000 38,100 36,100
US 401 - S of Dwight Rowland Rd 21,200 - 2.39% 2.56% - 28,200 22,400
US 64 Business - E of I-540 34,900 - 5.47% 5.17% - 36,600 38,600
US 64 Business - W of 1-540 31,800 -1.5% 4.95% 5.23% 28,000 23,900 35,100
Eif:s/ i)?]“ - from Hodge Road to 1-540 / SE 59,000 1.7% 4.46% | 553% | 62,000 88,500 65,700
o> S4/ZDl - lrom 1540/ SE Bxtension to 68300 | 6.7% | 590% | 5.56% | 63,000 88,600 76,100
US 70 - W of SE Extension 30,800 - 1.95% 1.93% 35,000 36,900 32,000
US 70 - E of I-40 34,000 1.4% 2.44% 2.47% 35,000 44,700 35,700
US 70 Bypass - E of 1-40 23,000 4.1% 4.38% 4.47% 25,0007 28,800 25,400
;I;)riﬁlr(l:gI%Expressway - From Old Holly Springs ) ) 3.45% 3,450 ) 19.800 19.800

“-“ — Data not available.
GR Methodology F = B(1+r)"

2012 AADT’s not available at most locations
72012 AADT
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6.0 2012 INTERMEDIATE YEAR BUILD TRAFFIC FORECAST

6.1 Assumptions

The land use and transportation network assumptions, fiscal constraints, and development
activity for the 2012 Intermediate Year Build forecast are consistent with those stated in the
2012 Intermediate Year No-Build forecast (Section 5.0). The 2012 Intermediate Year Build
forecast includes the completion of the Southeast Extension, in addition to the Triangle
Expressway (assumed complete in the 2012 No-Build forecast.

For all DSAs, some existing roadways are proposed for relocation. The following facilities were
relocated in the 2012 Build scenarios and forecast volumes were adjusted accordingly to account
for the redistribution in future traffic volumes:

o Kildaire Farm Road; relocated north of Southeast Extension on Holly Springs Road
opposite Sancroft Drive.

¢ Donny Brook Road; relocated south on US 401 opposite Wake Tech Main Entrance.

¢ Old McCullers Road; relocated south to connect to Wake Tech internal roadway.
Raynor Road and Cascade Drive; relocated west on White Oak Road to align opposite
each other.

¢ Old Baucom Road; realigned east on Rock Quarry Road.

6.2 Methodology

For the 2012 Build forecast, models including the Triangle Expressway Southeast Extension
were developed for 2012 DSAs 1 — 17 Build conditions. The 2012 Build model runs for each
DSA were then compared to the 2012 No-Build model run results to determine 2012 No-
Build/2012 Build growth rates. These growth rates were then applied to the 2012 No-Build
forecast data to produce estimates of 2012 Build forecast daily traffic for facilities existing in the
No-Build model network.

Five different model runs (DSA 1, 2, 13 & 14, DSA 3, 4, 15, & 16, DSA5 & 17, DSA 6 & 7, and
DSA 8 & 9) were performed to account for the DSAs in the 2012 build scenario. Minimal model
volume differences between the DSA 1, 2, 13 & 14 model run and the DSA 3, 4, 15 & 16 and DSA
5 & 17 model runs led HNTB to use the same traffic forecast volumes for all facilities west of 1-40
for these DSAs. Similarly, DSA 10-12 volumes for facilities west of 1-40 were set equal to the DSA
8-9 volumes. Certain interchange and intersection locations at and east of 1-40 have the same
forecast volumes in all DSAs. Different forecast volumes were assigned at interchange and
intersection locations in the eastern portion of the DSAs where model assignment volume
differences warranted.

As in the 2012 No-Build forecast, adjustments to the model growth rate methodology were
necessary in certain areas of the network to produce reasonable and balanced daily traffic
volume estimates. Any adjustments made for the 2012 No-Build traffic forecasts with regard to
incorporating actual 2012 model data were applied consistently to the 2012 Build DSA
forecasts. Once the growth rates and adjustments were applied to 2012 Build segments, bi-
directional turning movement volumes were then adjusted throughout the study area to account
for change in traffic volumes and patterns between the 2012 No-Build and Build forecasts.

Daily directional traffic assignments indicate some traffic reassignment patterns from the 2012 No-
Build, due to constructing the Southeast Extension. These patterns generally indicate slight
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increases in -Y- line traffic volumes at Southeast Extension interchanges and a reduction in traffic
along parallel facilities. The Southeast Extension also provides some traffic reduction for major
arterials such as 1-40 and US 264. The project also redistributes local traffic at each interchange.
Local traffic shifts represented in the 2012 Build model are characterized by traffic shifting onto
Southeast Extension and a corresponding slight decrease in traffic on parallel facilities. Both
system-wide and local traffic shifts additively exhibit large-scale changes in traffic patterns in the
2012 model network. The largest percent volume changes in daily assignments generally occur
along 1-40, Ten Ten Road and Auburn-Knightdale Road, which will be parallel facilities to the
Southeast Extension.

TRM V4 Model Assignments

The approved model used by the CAMPO and DHCHMPs provided a basis for the development
of growth rates on study area roadways. On certain links in the study area, the TRM V4 daily
traffic assignments do not provide daily assignment data that is consistent with existing or
anticipated travel patterns. For the DSA corridors, TRM V4 daily traffic assignments are
generally very similar for most roadway segments. These areas and relevant descriptions of
observations are described in Table 15.

Table 15. 2012 TRM V4 Model Assignment Discrepancies

Areain the TRM Discussion
Daily link volume assignments show a large amount of traffic exiting the

Southeast Extension Southeast Extension and taking Sunset Lake Road and NC 55 as toll-free

from NC 55 to Holly
Springs Road

shortcuts before rejoining the Southeast Extension west of NC 55 and east
of Holly Springs Road. This was an unrealistic travel pattern, based on
engineering judgment, and volumes in the traffic forecast were adjusted to
account for the TRM'’s assignment behavior in this area.

DSAs 1, 2, 13 and
14
highway network
coding

The Orange and Green Corridors (DSA 1) are the alignments coded into
the official highway network of the TRM. It was determined through the
evaluation of TRM volumes that this network would also apply to the Mint
Corridor used in DSAs 2 and 14 and the Lilac Corridor used in DSAs 13
and 14, due to no interchange relocations and very similar TRM output.

DSAs 3, 4, 15, and
16
highway network
coding

DSAs 3 and 4 required edits to the TRM highway network on the eastern
section of the Southeast Extension. The project’s interchanges with
White Oak Road and Auburn-Knightdale Road were left unchanged for
modeling purposes. The US 70 Business interchange was relocated east
of Guy Road. The Old Baucom Road interchange was relocated from its
original location on Rock Quarry Road in the official TRM network. All
network attributes remained unchanged from the official highway network.
It was determined through the evaluation of TRM volumes that this
network would also apply to the Lilac Corridor used in DSAs 15 and 16
due to no interchange relocations and very similar TRM output.

DSA5and 17
highway network
coding

DSA 5 required edits to the TRM highway network on the eastern section
of the Southeast Extension. The project’s interchanges with White Oak
Road, US 70 Business, and Auburn-Knightdale Road were left unchanged
for modeling purposes. The Old Baucom Road interchange was relocated
from its original location on Rock Quarry Road in the official TRM network.
All network attributes remained unchanged from the official highway
network. It was determined through the evaluation of TRM volumes that
this network would also apply to the Lilac Corridor used in DSA 17 due to
no interchange relocations and very similar TRM output.

April 2014

> «INTB




NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

Table 15 (Continued). 2012 TRM V4 Model Assignment Discrepancies

Areain the TRM Discussion

DSA 6 (Red Corridor) required edits to the TRM highway network on both
the southern and eastern section of the Southeast Extension. The
project’s interchanges with Holly Springs Road, Bells Lake Road and
Auburn-Knightdale Road were left unchanged for modeling purposes. The
US 401 interchange was relocated north of Ten Ten Road. The Old Stage
Road interchange was relocated south of Vandora Springs Road. The NC

DSAs 6 and 7 50 interchange was relocated south of Timber Drive. The interchange with
highway network I-40 was moved between Exit 306 (US 70 Business) and Exit 309 (US 70
coding Bypass) on [-40. The interchanges with White Oak Road and US 70

Business were removed. The Rock Quarry Road interchange remained in
the same location, but Rock Quarry Road was extended south to intersect
with US 70 Business. All network attributes remained unchanged from the
official highway network. It was determined through the evaluation of
TRM volumes that this network would also apply to the Mint Corridor used
in DSA 7 due to no interchange relocations and very similar TRM output.

DSA 8 (Purple-Blue-Lilac Corridor) required edits to the TRM network on
the southern section of the Southeast Extension. The project’s
interchanges with Holly Springs Road and NC 50 were left unchanged for
modeling purposes. The Hilltop-Needmore Road interchange was

DSAs 8-9 relocated from its original location on Bells Lake Road in the official TRM
highway network network. The US 401 interchange was relocated south of Dwight
coding Rowland Road. The Old Stage Road interchange was relocated south of

Norman Blalock Road. All network attributes remained unchanged from
the official highway network. It was determined through the evaluation of
TRM volumes that this network would also apply to the Mint Corridor used
in DSA 9 due to no interchange relocations and very similar TRM output.

Appendix F includes a chart of 2012 DSA Southeast Extension forecast volumes, a summary
table of data used to aid in determining 2012 study area forecast volumes, and raw model
output comparisons of the TRM V4-2008 and TRM V4-20009.

6.3 Design Factors

All available information was evaluated, along with engineering judgment, to determine the 2012
Build forecast. All other forecast characteristics (D, DHV, truck percentages) were determined to
remain unchanged based on a review of relevant TRM data, roadway network changes, future
land use growth and engineering judgment.

The proposed Western Wake Freeway and Southeast Extension are new location roadway
facilities that require design data not produced in the 2010 Base Year and/or 2012 Intermediate
Year No-Build scenarios. The design data for these roadway segments were generated by
comparing previous traffic forecasts, comparing traffic characteristics of similar nearby/parallel
facilities, examining existing 1-540 and NC 540 traffic data, reviewing the TRM data and producing
traffic factors reasonable to the study area characteristics based on engineering judgment. The
design factors for the new location roadways are included in Table 8.

6.4 2012 Build Forecast Results

Table 16 provides 2012 TRM V4 and forecast volumes for selected DSAs at particular locations of
interest, along with the model diversion percentage and the applied diversion percentage for
facilities existing in the 2012 No-Build scenario. Table 17 provides 2012 Intermediate Year Build
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forecast volumes for all DSAs and 2012 Intermediate Year No-Build forecast volumes for
comparison.

DSA 1,2 13 and 14

DSA 1 & 2 forecast volumes range from 17,600 to 33,300 AADT along the Southern Wake
Freeway, similar to DSA 3, 4 and 5, and 20,900 to 48,600 AADT east of I-40 along the Eastern
Wake Freeway. Figures 13.1 through 13.6 show 2012 forecast volumes for DSA 1, 2, 13 & 14.

DSA 3.4, 15 and 16

DSA 3 & 4 forecast volumes range from 17,600 to 33,300 AADT along the Southern Wake
Freeway, similar to DSA 1, 2 and 5, and 18,900 to 51,800 AADT east of I-40 along the Eastern
Wake Freeway. Figures 14.1 through 14.6 show 2012 forecast volumes for DSA 3, 4, 15 & 16.

DSA 5and 17

DSA 5 forecast volumes range from 17,600 to 33,300 AADT along the Southern Wake Freeway,
similar to DSA 1, 2, 3 and 4, and 20,900 to 46,000 AADT east of I-40 along the Eastern Wake
Freeway. Figures 15.1 through 15.6 show 2012 forecast volumes for DSA 5 & 17.

DSA6and 7

DSA 6 & 7 forecast volumes range from 15,200 to 25,300 AADT along the Southern Wake
Freeway and 23,000 to 43,800 AADT east of I-40 along the Eastern Wake Freeway. Figures
16.1 through 16.5 show 2012 forecast volumes for DSA 6 & 7.

DSA8and 9

DSA 8 & 9 forecast volumes range from 17,100 to 29,000 AADT along the Southern Wake
Freeway and 18,800 to 48,500 AADT east of 1-40 along the Eastern Wake Freeway. Figures
17.1 through 17.6 show 2012 forecast volumes for DSA 8 & 9.

DSA 10 and 11

DSA 10 & 11 forecast volumes range from 17,100 to 29,000 AADT along the Southern Wake
Freeway, similar to DSA 8 & 9, and 17,000 to 51,700 AADT east of I-40 along the Eastern Wake
Freeway. Figures 18.1 through 18.6 show 2012 forecast volumes for DSA 10 & 11.

DSA 12

DSA 12 forecast volumes range from 17,100 to 29,000 AADT along the Southern Wake Freeway,
similar to DSA 8, 9, 10 & 11, and 18,800 to 45,900 AADT east of I-40 along the Eastern Wake
Freeway. Figures 19.1 through 19.6 show 2012 forecast volumes for DSA 12.

April 2014 33 HNTB



NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

Table 16. 2012 Build Traffic Forecast Methodology

2012 Build
. 2012 No Build DSA 1,2,13 & 14 DSA 3,4,15 & 16 DSA6 &7 DSA 8 & 9
Location B e S 5 B B BE— - -
Model Diversion %. | Forecast Diversion %. Forecast Model Diversion %. Forecast Diversion %. Forecast
Model Forecast | Model  Applied | Model  Applied Model  Applied Model  Applied

SE Ext (NC 540) - E of NC 55 - - 17,600 - - 17,600 17,100 - - 17,600 15,200 - - 15,200 16,500 - - 23,600
SE Ext (NC 540) - E of Holly Springs Road - - 21,800 - - 21,800 | 21,100 - - 21,800 19,800 - - 19,000 | 29,000 - - 29,000
SE Ext (NC 540) - E of Bells Lake Rd / Hilltop Needmore Rd - - 30,500 - - 30,500 | 30,000 - - 30,500 22,500 - - 22,500 | 28,100 - - 28,100
SE Ext (NC 540) - E of US 401 - - 33,300 - - 33,300 | 33,000 - - 33,300 22,100 - - 22,100 | 20,400 - - 20,400
SE Ext (NC 540) - E of Old Stage Road - - 26,100 - - 26,100 | 25,800 - - 26,100 21,800 - - 21,800 17,100 - - 17,100
SE Ext (NC 540) - E of NC 50 - - 24,200 - - 24,200 | 24,300 - - 24,200 25,300 - - 25,300 | 21,200 - - 21,200
SE Ext (NC 540) - E of I-40 - - 20,900 - - 20,900 18,900 - - 18,900 23,000 - - 23,000 18,800 - - 18,800
SE Ext (NC 540) - N of White Oak Road - - 27,200 - - 27,200 | 20,600 - - 20,600 - - - - 25,700 - - 25,700
SE Ext (NC 540) - N of US 70 Business - - 34,700 - - 34,700 | 37,800 - - 37,800 - - - - 32,200 - - 34,000
SE Ext (NC 540) - N of Rock Quarry Rd / Old Baucom Rd - - 37,800 - - 37,800 - - - - 33,400 - - 33,400 | 37,900 - - 37,900
SE Ext (NC 540) - N of Auburn Knightdale Road - - 37,700 - - 37,700 | 41,200 - - 41,100 [ 34,100 - - 34,100 | 37,600 - - 37,600
SE Ext (NC 540) - N of Poole Road - - 48,600 - - 48,600 | 51,900 - - 51,800 | 43,800 - - 43,800 | 47,300 - - 48,500
1-40 from Exit 306 (US 70) to US 70 Byp/SE Ext 95,000 75,800 87,300 -8.11 -8.18 69,600 | 85,900 -9.58 -8.18 69,600 | 92,500 -2.63 -2.77 73,700 | 86,300 -9.16 -9.23 68,800
NC 42 - E of I-40 22,700 26,400 16,900 | -25.55 -25.38 19,700 16,500 | -27.31 -25.38 19,700 - - - - 16,100 | -29.07 -29.17 18,700
NC 50 - S of Timber Drive 21,100 20,800 - - - - - - - - 23,800 12.80 12.98 23,500 - - - -
NC 50 - S of Ten-Ten Road 21,600 17,100 15,600 | -27.78 -26.90 12,500 15,600 | -27.78 -26.90 12,500 - - - - 21,600 0.00 0.00 17,100
NC 55 - from Old Smithfield Road to Triangle Expressway 40,700 39,600 40,300 -0.98 0.51 39,800 | 41,200 1.23 0.51 39,800 [ 37,400 -8.11 -6.31 37,100 | 33,900 | -16.71 -14.65 33,800
Old Stage Road - S of Vandora Springs Rd 16,200 15,800 - - - - - - - - 21,800 34.57 35.44 21,400 - - - -
Old Stage Road - N of Banks Rd 11,800 8,500 14,000 18.64 45.88 12,400 14,000 18.64 45.88 12,400 - - - - - - - -
Old Stage Road - S of Norman Blalock Rd 6,600 4,300 - - - - - - - - - - - - 5,900 -10.61 -11.63 3,800
Poole Road - E of Hodge Rd 15,500 9,000 14,800 -4.52 -3.33 8,700 14,100 -9.03 -3.33 8,700 13,900 | -10.32 -7.78 8,300 14,300 -7.74 -7.78 8,300
Ten-Ten Road - E of Bells Lake Road 10,100 17,200 2,300 -77.23 -22.09 13,400 2,300 -77.23 -22.09 13,400 3,800 -62.38 -29.65 12,100 - - - -
Ten-Ten Road - E of US 401 21,500 14,700 - - - - 17,000 | -20.93 -21.09 11,600 - - -

Ten-Ten Road - W of NC 50 12,500 7,500 5,800 -53.60 17.33 8,800 5,800 -53.60 17.33 8,800 11,000 -12.00 -12.00 6,600

Holly Springs Road - N of Kildaire Farm Road 10,800 9,100 11,000 1.85 2.20 9,300 11,000 1.85 2.20 9,300 10,300 -4.63 -3.30 8,800 25,500 | 136.11 51.65 13,800
Old Holly Springs-Apex Road - N of Triangle Expressway 10,100 10,100 10,600 4.95 4.95 10,600 10,500 3.96 4.95 10,600 9,700 -3.96 -3.96 9,700 9,800 -2.97 -2.97 9,800
Bells Lake Road - S of Ten-Ten Rd 9,200 4,900 16,400 78.26 142.86 11,900 16,300 77.17 142.86 11,900 10,900 18.48 61.22 7,900 - - - -
Hilltop Needmore Road - E of Old Mills Rd 7,400 4,000 - - - - - - - - - - - - 12,000 62.16 57.50 6,300
Rock Quarry Road - W of Southeast Extension 13,700 4,300 11,800 | -13.87 -13.95 3,700 6,800 -50.36 -51.16 2,100 11,600 | -15.33 -9.30 3,900 12,100 -11.68 -6.98 4,000
Auburn Knightdale Rd - N of Rock Quarry Rd 12,600 3,400 3,600 -71.43 -70.59 1,000 8,000 -36.51 -35.29 2,200 4,600 -63.49 -64.71 1,200 3,200 -74.60 -73.53 900
White Oak Road - E of Raynor Rd 15,700 8,600 15,200 -3.18 -3.49 8,300 18,800 19.75 19.77 10,300 - - - - 15,200 -3.18 -3.49 8,300
Vandora Springs Rd - E of Old Stage Rd 9,300 7,600 - - - - - - - - 10,400 11.83 22.37 9,300 - - - -
US 1 - N of Triangle Expressway 37,300 24,700 36,100 -3.22 -3.24 23,900 36,300 -2.68 -3.24 23,900 36,400 -2.41 -2.02 24,200 36,700 -1.61 -2.02 24,200
US 401 - N of Ten-Ten Rd 37,100 35,200 - - - - - - - - 38,100 2.70 9.38 38,500 - - - -
US 401 - N of Donny Brook Rd 38,100 36,100 45,900 20.47 20.50 43,500 45,800 20.21 27.15 45,900 - - - - - - - -
US 401 - S of Dwight Rowland Rd 28,200 22,400 - - - - - - - - - - - - 25,800 -8.51 -8.93 20,400
US 64 Business - E of I-540 36,600 38,600 37,600 2.73 2.85 39,700 38,300 4.64 2.85 39,700 36,600 0.00 0.00 38,600 37,200 1.64 1.55 39,200
US 64 Business - W of I-540 23,900 35,100 26,400 10.46 10.54 38,800 26,800 12.13 10.54 38,800 26,000 8.79 8.83 38,200 26,500 10.88 10.83 38,900
US 64/264 - from Hodge Road to I-540 / SE Extension 88,500 65,700 87,900 -0.68 -0.61 65,300 91,500 3.39 -0.61 65,300 85,300 -3.62 -3.65 63,300 87,600 -1.02 -1.07 65,000
US 64/264 - from 1-540 / SE Extension to Smithfield Rd 88,600 76,100 86,000 -2.93 -2.76 74,000 85,600 -3.39 -2.76 74,000 86,300 -2.60 -2.63 74,100 86,100 -2.82 -2.76 74,000
US 70 - W of SE Extension 36,900 32,000 36,100 -2.17 -1.88 31,400 29,500 | -20.05 -19.69 25,700 - - - - 35,900 -2.71 -2.81 31,100
US 70 - E of I-40 44,700 35,700 37,200 | -16.78 -16.81 29,700 35,300 | -21.03 -20.73 28,300 37,900 | -15.21 -15.13 30,300 36,800 -17.67 -17.37 29,500
US 70 Bypass - E of 1-40 28,800 25,400 37,700 30.90 30.71 33,200 33,600 16.67 16.54 29,600 28,500 -1.04 -2.36 24,800 32,400 12.50 11.02 28,200
Triangle Expressway - From Old Holly Springs to NC 55 19,800 19,800 23,200 17.17 17.17 23,200 23,500 18.69 17.17 23,200 17,700 -10.61 13.64 22,500 18,300 -7.58 17.68 23,300

“ o«

— Data not available.
Note: DSA5 & 17,10 & 11, and 12 were forecasted using similar methodology as discussed in Section 6.2. All 2012 DSA forecast volumes are presented in Table 17.
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Location

Table 17. 2012 Build Traffic Forecast Volumes

2012 NB

Forecast DSA1,2,13& 14 DSA3,4,15& 16 DSAS5& 17

2012 Build Forecast Volumes

DSA6 & 7

DSA 8 &9

DSA 10 & 11

DSA 12

SE Ext (NC 540) - E of NC 55 - 17,600 17,600 17,600 15,200 23,600 23,600 23,600
SE Ext (NC 540) - E of Holly Springs Road - 21,800 21,800 21,800 19,000 29,000 29,000 29,000
SE Ext (NC 540) - E of Bells Lake Rd / Hilltop Needmore Rd - 30,500 30,500 30,500 22,500 28,100 28,100 28,100
SE Ext (NC 540) - E of US 401 - 33,300 33,300 33,300 22,100 20,400 20,400 20,400
SE Ext (NC 540) - E of Old Stage Road - 26,100 26,100 26,100 21,800 17,100 17,100 17,100
SE Ext (NC 540) - E of NC 50 - 24,200 24,200 24,200 25,300 21,200 21,200 21,200
SE Ext (NC 540) - E of I-40 - 20,900 18,900 20,900 23,000 18,800 17,000 18,800
SE Ext (NC 540) - N of White Oak Road - 27,200 20,600 25,800 - 25,700 19,500 24,400
SE Ext (NC 540) - N of US 70 Business - 34,700 37,800 27,500 - 34,000 37,000 26,900
SE Ext (NC 540) - N of Rock Quarry Rd / Old Baucom Rd - 37,800 - - 33,400 37,900 37,100 33,100
SE Ext (NC 540) - N of Auburn Knightdale Road - 37,700 41,100 35,300 34,100 37,600 41,000 35,200
SE Ext (NC 540) - N of Poole Road - 48,600 51,800 46,000 43,800 48,500 51,700 45,900
1-40 from Exit 306 (US 70) to US 70 Byp/SE Ext 75,800 69,600 69,600 69,600 73,700 68,800 68,800 68,800
NC 42 - E of I-40 26,400 19,700 19,700 19,700 - 18,700 18,700 18,700
NC 50 - S of Timber Drive 20,800 - - - 23,500 - - -

NC 50 - S of Ten-Ten Road 17,100 12,500 12,500 12,500 - 17,100 17,100 17,100
NC 55 - from Old Smithfield Road to Triangle Expressway 39,600 39,800 39,800 39,800 37,100 33,800 33,800 33,800
Old Stage Road - S of Vandora Springs Rd 15,800 - - - 21,400 - - -

Old Stage Road - N of Banks Rd 8,500 12,400 12,400 12,400 - - - -

Old Stage Road - S of Norman Blalock Rd 4,300 - - - - 3,800 3,800 3,800
Poole Road - E of Hodge Rd 9,000 8,700 8,700 8,700 8,300 8,300 8,300 8,300
Ten-Ten Road - E of Bells Lake Road 17,200 13,400 13,400 13,400 12,100 - - -

Ten-Ten Road - E of US 401 14,700 - - - 11,600 - - -

Ten-Ten Road - W of NC 50 7,500 8,800 8,800 8,800 - 6,600 6,600 6,600
Holly Springs Road - N of Kildaire Farm Road 9,100 9,300 9,300 9,300 8,800 13,800 13,800 13,800
Old Holly Springs-Apex Road - N of Triangle Expressway 10,100 10,600 10,600 10,600 9,700 9,800 9,800 9,800
Bells Lake Road - S of Ten-Ten Rd 4,900 11,900 11,900 11,900 7,900 - - -

Hilltop Needmore Road - E of Old Mills Rd 4,000 - - - - 6,300 6,300 6,300
Rock Quarry Road - W of Southeast Extension 4,300 3,700 2,100 3,500 3,900 4,000 2,200 3,600
Auburn Knightdale Rd - N of Rock Quarry Rd 3,400 1,000 2,200 1,500 1,200 900 2,100 1,400
White Oak Road - E of Raynor Rd 8,600 8,300 10,300 8,500 - 8,300 10,300 8,500
Vandora Springs Rd - E of Old Stage Rd 7,600 - - - 9,300 - - -

US 1 - N of Triangle Expressway 24,700 23,900 23,900 23,900 24,200 24,200 24,200 24,200
US 401 - N of Ten-Ten Rd 35,200 - - - 38,500 - - -

US 401 - N of Donny Brook Rd 36,100 43,500 45,900 43,400 - - - -

US 401 - S of Dwight Rowland Rd 22,400 - - - - 20,400 20,400 20,400
US 64 Business - E of I-540 38,600 39,700 39,700 39,700 38,600 39,200 39,200 39,200
US 64 Business - W of I-540 35,100 38,800 38,800 38,800 38,200 38,900 38,900 38,900
US 64/264 - from Hodge Road to 1-540 / SE Extension 65,700 65,300 65,300 65,300 63,300 65,000 65,000 65,000
US 64/264 - from 1-540 / SE Extension to Smithfield Rd 76,100 74,000 74,000 74,000 74,100 74,000 74,000 74,000
US 70 - W of SE Extension 32,000 31,400 25,700 33,900 - 31,100 25,600 33,700
US 70 - E of I-40 35,700 29,700 28,300 29,700 30,300 29,500 28,100 29,500
US 70 Bypass - E of 1-40 25,400 33,200 29,600 33,200 24,800 28,200 25,400 28,600
Triangle Expressway - From Old Holly Springs to NC 55 19,800 23,200 23,200 23,400 22,500 23,300 23,300 23,300

“-“ — Data not available.
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7.0 2035 FUTURE YEAR NO-BUILD TRAFFIC FORECAST

The 2035 Future Year No-Build forecast uses extrapolations of historic AADT data in the study
area, 2035 model data, and comparisons/adjustments from the 2010 Base Year and 2012
Intermediate Year volumes as they applied to the historic and model information.

7.1 Assumptions

Land Use

Future land use in the traffic forecast study area is projected to remain a mixture of rural and
suburban commercial/residential development, with higher development intensities in many of the
TAZs employed in the TRM V4. It is likely that several interchanges with limited existing
development could see higher density development by 2035. Table 18 shows population and
employment data from study area TAZs and the entire regional model from the 2005 base year
and 2035 model and the percentage change in socio-economic data expected between those
years. This information was compared to the growth in traffic assignments for the traffic forecast
study area to check for consistency. TRM V4 TAZ socio-economic data can be found in
Appendix E.

Table 18. 2005-2035 TRM V4 TAZ Data Comparison

% Increase

2005 2035

TAZ 2005-2035
isti

Employment | 10.8 591.4 55.2 | 1,244.2 | 413.7 | 1104
Special

Generator 0.4 87.8 0.5 113.8 25.0 29.6

Employment

Households | 18.7 505.9 64.8 973.2 247.0 92.4
Population | 51.8 | 1,149.1 | 178.3 | 2,264.0 | 244.2 97.0

Dwelling | 505 | 4986 | 703 | 9867 | 2426 | 97.9
Units

All Study Area and TRM values shown in thousands (1000s)

Study Area Transportation Network

The roadway projects listed in the NCDOT’s 2009-2015 STIP and CAMPO and DCHC MPO
2030 LRTPs (dated September 15, 2004) were included in the TRM V4-2008 model used to
develop the 2035 traffic forecasts and is reflected in changes to travel patterns/daily traffic
assignments in the traffic forecast study area. Besides the Triangle Expressway Southeast
Extension, many other important projects are anticipated to open in 2035. Scheduled major
roadway network changes in the TRM V4 are listed below in Table 19.
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Table 19. 2035 TRM V4 Major Model Transportation Network Laneage

Study Area Roadway \ 2035 Model
Triangle Expressway Six-Lane Freeway
Triangle Expressw :

Soﬁtr?e?o\st é)xfesrfsic?r)wl Six-Lane Freeway
1-40 Eight-Lane Freeway
1-540 Six-Lane Freeway
US 64/264 Six-Lane Freeway
US1 Four-Lane Freeway
US 401 Six-Lane Divided Arterial
Uus 70 Four-Lane Freeway

7.2 Fiscal Constraint

The 2035 Future Year No Build forecast considers all fiscally-constrained projects scheduled for
completion by 2035 in the CAMPO / DCHC MPO 2030 LRTP (dated September 15, 2004).

7.3 Development Activity

As with the 2012 Intermediate Year forecast assumptions, development activity in the project
study area was accounted for by changes in socio-economic data for study area TAZs in the
TRM V4. No specific traffic generators were analyzed beyond changes in TAZ data between
the 2012 and 2035 forecast years.

7.4 Methodology

The methodology used to develop the 2035 No-Build forecast is based on the TRM V4 and
comparisons with model results, model growth rates on specific network links, historic traffic
data extrapolations and comparisons with existing traffic count data.

The 2035 Future Year No-Build scenario was completed based on a review and comparison of
2010-2035 and 2012-2035 TRM V4 model growth rates, 2035 TRM V4 data, and historical trend
line estimates. Model runs were completed for the 2035 No-Build forecast by removing the
Triangle Expressway Southeast Extension from the 2035 model network. The model 2012 No-
Build/2035 No-Build growth rate was applied to the 2012 No-Build forecast to determine 2035 No-
Build forecast volumes. Adjustments were made to produce consistent daily traffic flow patterns
upstream and downstream along study area freeways and surface streets. Bidirectional turning
movements were forecasted at interchanges to calibrate, as closely as possible, with 2012 and
2035 TRM V4 daily turning movement volumes while accounting for roadway network changes
and traffic flow pattern shifts.

As discussed in Section 3.2, the differences in 2010 TRM V4 and Base Year forecast volumes
translated into 2035 volume differences, based on a similar proportion or ratio. For instance, I-
40, US 1, and US 64/264 forecast volumes are much lower than the TRM V4 volumes and US
64 Business volumes are higher due to differences in 2010 TRM V4 and forecast volumes.

Model Growth Rates

One of the primary functions of the 2035 model for this forecasting effort was to serve as a basis
for determining annual growth rates between the 2012 Intermediate Year and 2035 Future Year
daily forecast estimates. Data from the 2012 and 2035 models for both Build and No-Build
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alternatives was compared and annual growth rates were calculated for each link in the study
area network. The resulting growth rates were applied to the 2012 Intermediate Year forecast
AADTSs to calculate 2035 unadjusted AADTs. This data was checked for reasonable growth
assumptions. Several adjacent links are not expected to have similar growth patterns if 2035
year data a) did not match a relatively constant growth rate between the 2012 and 2035 model
volumes, or b) was likely to increase by a different rate due to changes between the 2012 and
2035 models due to construction of new facilities or major TAZ differences in the traffic forecast
study area.

In most instances, 2012 Intermediate Year forecast volumes are less than 2012 TRM V4 daily
assignments. Therefore, based on model growth rates, 2035 forecast volumes are generally
less than 2035 TRM V4 daily assignments on major network facilities such as 1-40, US 1, US
64/264, NC 42, NC 50 and NC 55.

Due to the changing nature of the study area, certain roadways produced growth rate data that
resulted in inconsistent projections using this method. Inconsistencies in growth rate projections
were addressed in these areas by using assignment data from the TRM V4 model or adjusted
based on engineering judgment. Model growth rates on select study area roadways are shown
on Table 20. Table 20 also provides a comparison of 2035 TRM V4 daily No-Build model
assignment data to 2012 Intermediate Year and 2035 Future Year No-Build forecast data.

7.5 Design Factors

Forecast design characteristics (D, DHV, truck percentages) were determined to remain
unchanged from the Intermediate Year based on a review of relevant TRM data, roadway network
changes, future land use growth and engineering judgment. No data collected for this forecast
suggests that major changes are expected in the study area for peak hour directional flow
changes, changes in percentage of daily traffic expected in the peak hour, or changes to truck
percentages along freeway facilities (Triangle Expressway, 1-40, US 1, US 64/264, US 70 Bypass)
or surface street facilities.

7.6 2035 No-Build Forecast Results
The 2035 No-Build traffic forecast is shown on Figures 8-1 through 8-6. Table 20 provides 2035

No-Build AADT estimates through interpolation/extrapolation of NCDOT historic count linear
regression data, 2035 TRM V4 volumes and the proposed 2035 No-Build forecast volumes.

April 2014 38 HNTB



NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

Table 20. 2035 No-Build Traffic Forecast Data

Historic Model
Forecast  Growth Growth

2035 NB Volumes

Location (2V001|ﬁ r’r\:s) Rate (%) Rate (%) Qgtgl |(e0/(:)

1990-2010 2012-2035 Model Forecast
I-40 from Exit 306 (US 70) to US 70 Byp/SE Ext 75,800 8.2 1.66 1.59 138,600 | 108,900
NC 42 - E of I-40 26,400 5.3 0.64 0.69 26,300 | 30,900
NC 50 - S of Timber Drive 20,800 0.3 141 141 29,100 | 28,700
NC 50 - S of Ten-Ten Road 17,100 5.4 0.71 0.71 25,400 20,100
NC 55 - from Old Smithfield Road to Tri Expwy 39,600 6.1 0.95 0.95 50,600 47,700
Old Stage Road - S of Vandora Springs Rd 15,800 15 4.28 4.29 42,500 41,500
Old Stage Road - N of Banks Rd 8,500 2.3 3.35 3.37 25,200 18,200
Old Stage Road - S of Norman Blalock Rd 4,300 - 3.29 3.31 13,900 9,100
Poole Road - E of Hodge Rd 9,000 0.5 4.90 491 46,600 27,100
Ten-Ten Road - E of Bells Lake Road 17,200 2.6 2.83 2.83 19,200 32,700
Ten-Ten Road - E of US 401 14,700 - 111 1.10 27,700 18,900
Ten-Ten Road - W of NC 50 7,500 - 1.47 1.47 17,500 10,500
Holly Springs Road - N of Kildaire Farm Road 9,100 - 4.28 4.27 28,300 23,800
Old Holly Springs-Apex Road - N of Tri Expwy 10,100 51 4.82 4.82 29,800 29,800
Bells Lake Road - S of Ten-Ten Rd 4,900 2.2 5.33 4.40 30,400 13,200
Hilltop Needmore Road - E of Old Mills Rd 4,000 - 2.75 2.76 13,800 7,300
Rock Quarry Road - W of Southeast Extension 4,300 -1.4 3.73 3.71 31,800 10,400
Auburn Knightdale Rd - N of Rock Quarry Rd 3,400 -3.9 3.53 3.56 28,000 7,600
White Oak Road - E of Raynor Rd 8,600 - 3.06 3.06 31,400 17,200
Vandora Springs Rd - E of Old Stage Rd 7,600 2.8 4.81 4.81 27,400 22,400
US 1 - N of Triangle Expressway 24,700 3.4 2.55 2.55 66,600 44,100
US 401 - N of Ten-Ten Rd 35,200 0.0 2.28 2.28 62,300 | 58,800
US 401 - N of Donny Brook Rd 36,100 2.1 2.29 2.29 64,200 | 60,800
US 401 - S of Dwight Rowland Rd 22,400 - 2.07 2.07 45,200 | 35,700
US 64 Business - E of I-540 38,600 - 1.27 1.63 48,900 | 56,000
US 64 Business - W of I-540 35,100 -1.5 1.99 1.63 37,600 | 50,900
US 64/264 - from Hodge Road to 1-540 / SE Ext. 65,700 17 1.71 1.85 130,700 | 100,100
LSJrSn iﬁ#i%“é;mm I-540 / SE Extension to 76,100 6.7 1.93 1.85 | 137,400 | 116,000
US 70 - W of SE Extension 32,000 - 1.35 1.34 50,200 | 43,500
US 70 - E of I-40 35,700 14 0.83 1.73 54,000 | 53,000
US 70 Bypass - E of 1-40 25,400 4.1 2.02 2.01 45,600 | 39,700
Tri Expwy - From Old Holly Springs to NC 55 19,800 - 2.48 2.48 34,800 34,800

“-* — Data not available.
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8.0 2035 FUTURE YEAR BUILD TRAFFIC FORECAST

8.1 Assumptions

The land use and transportation network assumptions, fiscal constraints, and development
activity for the 2035 Future Year Build forecast are consistent with those stated in the 2035
Future Year No-Build forecast (Section 7.0).

For all DSA corridors, some existing roadways are proposed for relocation. The following facilities
were relocated in the 2035 Build DSA scenarios and forecast volumes were adjusted accordingly
to account for the redistribution in future traffic volumes.

¢ Kildaire Farm Road; relocated north of Southeast Extension on Holly Springs Road
opposite Sancroft Drive.

o Donny Brook Road; relocated south on US 401 opposite Wake Tech Main Entrance.

¢ Old McCullers Road; relocated south to connect to Wake Tech internal roadway.

¢ Raynor Road and Cascade Drive; relocated west on White Oak Road to align opposite
each other.

e Old Baucom Road; realigned east on Rock Quarry Road.

8.2 Methodology

For the 2035 Build forecast, models including the Triangle Expressway Southeast Extension
were developed for 2035 DSAs 1 — 17 Build conditions. Seven different model runs (DSA 1, 2,
13&14,DSA 3,4,15& 16, DSA5 & 17,DSA6 & 7, DSA8 &9, DSA 10 & 11, and DSA 12) were
performed to account for the DSAs in the 2035 build scenarios. Minimal model volume
differences led HNTB to use the same traffic forecast volumes for all facilities west of 1-40.
Certain interchange and intersection locations at and east of 1-40 have the same forecast volumes
in all DSAs. Different forecast volumes were assigned at interchange and intersection locations in
the eastern portion of the DSAs where model assignment volume differences warranted. TRM V4
model assignment discrepancies and differences between DSAs are described in Table 15.

The 2035 Build model runs for each DSA were then compared to the 2035 No-Build model run
results to determine 2035 No-Build/2035 Build growth rates. These growth rates were then
applied to the 2035 No-Build forecast data to produce estimates of 2035 Build forecast daily
traffic for each DSA. As in the 2035 No-Build forecast, adjustments to the model growth rate
methodology were necessary in certain areas of the network to produce reasonable and
balanced daily traffic volume estimates. Any adjustments made for the 2035 No-Build traffic
forecasts with regard to incorporating actual 2035 model data were applied consistently to the
2035 Build forecast. Once the growth rates and adjustments were applied to 2035 Build
segments, bidirectional turning movement volumes were then adjusted throughout the study
area to account for change in traffic volumes and patterns between the 2035 No-Build and 2035
Build forecasts.

Daily directional traffic assignments indicate some traffic reassignment patterns from the 2035 No-
Build, due to constructing the Southeast Extension. These patterns show shifts to the Southeast
Extension from 1-40/I-440 traffic otherwise going through Raleigh and from traffic previously on
parallel facilities such as NC 42 and Ten-Ten Road. The Southeast Extension reduces traffic on
the eastern side of Raleigh/Wake County, particularly on freeways such as 1-440 and the US 64
Bypass. These patterns generally indicate slight increases in -Y- line traffic volumes at Southeast
Extension interchanges and a reduction in traffic along parallel facilities. Local traffic shifts at
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interchanges are characterized by traffic shifting onto Southeast Extension and a corresponding
slight decrease in traffic on parallel facilities. Both system-wide and local traffic shifts additively
exhibit large-scale changes in traffic patterns in the 2035 model network. The largest percent
volume changes in the study area generally occur along 1-40, Ten Ten Road and Auburn-
Knightdale Road, which are parallel facilities to Southeast Extension. All available information
was evaluated, along with engineering judgment, to determine the 2035 Build forecast.

Appendix F includes a chart of 2035 DSA Southeast Extension forecast volumes, a summary
table of data used to aid in determining all study area forecast volumes, and raw model output
comparisons of the TRM V4-2008 and TRM V4-2009.

8.3 Design Factors

All available information was evaluated, along with engineering judgment, to determine the 2035
Future Year Build forecast. All other forecast characteristics (D, DHV, truck percentages) were
determined to remain unchanged based on a review of relevant TRM data, roadway network
changes, future land use growth and engineering judgment. The 2035 Future Year Build scenario
design data for Southeast Extension is the same as the 2012 Intermediate Year Build scenario
design factors. The design factors for Southeast Extension are included in Table 8.

8.4 2035 Build Forecast Results

Table 21 provides 2035 TRM V4 and forecast volumes for selected DSAs at particular locations of
interest, along with the model diversion percentage and the applied diversion percentage for
facilities existing in the 2035 No-Build scenario. Table 22 provides 2035 Future Year Build
forecast volumes for all DSAs and 2035 Future Year No-Build forecast volumes for comparison.

DSA 1,2 13 and 14

DSA 1 & 2 forecast volumes range from 47,400 to 71,600 AADT along the Southern Wake
Freeway, similar to DSA 3, 4 and 5, and 45,900 to 91,900 AADT east of 1-40 along the Eastern
Wake Freeway. Figures 21.1 through 21.6 show 2035 forecast volumes for DSA 1, 2, 13 & 14.

DSA 3,4, 15 and 16

DSA 3 & 4 forecast volumes range from 47,400 to 71,600 AADT along the Southern Wake
Freeway, similar to DSA 1, 2 and 5, and 43,900 to 95,300 AADT east of I-40 along the Eastern
Wake Freeway. Figures 22.1 through 22.6 show 2035 forecast volumes for DSA 3, 4, 15 & 16.

DSA5and 17

DSA 5 forecast volumes range from 47,400 to 71,600 AADT along the Southern Wake Freeway,
similar to DSA 1, 2, 3 and 4, and 44,300 to 89,100 AADT east of I-40 along the Eastern Wake
Freeway. Figures 23.1 through 23.6 show 2035 forecast volumes for DSA 5 & 17.

DSA6and 7

DSA 6 & 7 forecast volumes range from 48,800 to 64,800 AADT along the Southern Wake
Freeway and 64,800 to 94,000 AADT east of 1-40 along the Eastern Wake Freeway. Figures
24.1 through 24.5 show 2035 forecast volumes for DSA 6 & 7.

DSA8and 9

DSA 8 & 9 forecast volumes range from 42,000 to 68,300 AADT along the Southern Wake
Freeway and 37,900 to 91,400 AADT east of 1-40 along the Eastern Wake Freeway. Figures
25.1 through 25.6 show 2035 forecast volumes for DSA 8 & 9.
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DSA 10 and 11

DSA 10 & 11 forecast volumes range from 42,000 to 68,300 AADT along the Southern Wake
Freeway, similar to DSA 8 & 9, and 41,000 to 94,800 AADT east of 1-40 along the Eastern Wake
Freeway. Figures 26.1 through 26.6 show 2035 forecast volumes for DSA 10 & 11.

DSA 12

DSA 12 forecast volumes range from 42,000 to 68,300 AADT along the Southern Wake Freeway,
similar to DSA 8, 9, 10 & 11, and 41,400 to 88,600 AADT east of I-40 along the Eastern Wake
Freeway. Figures 27.1 through 27.6 show 2035 forecast volumes for DSA 12.

Discussion

There are some discrepancies between NCDOT AADT linear regression estimates, raw TRM
V4 model volumes and selected forecast volumes. The following points highlight some of
causes of variation and impacts on the selected forecast values:

2035 Historic Forecast Extrapolations — The previous forecasts for STIP R-2635 (Western
Wake Freeway) do not replicate with 2010 Base Year, 2012 Build or 2035 Build forecast results,
due to a lack of a Base Year scenario and no scenarios with the Old Holly Springs/Apex Road
interchange. STIP R-2635 forecasted 2011 and 2030 Build Toll scenarios. Based on direct
comparison of data and extrapolations to 2012 and 2035, STIP R-2635 volumes are generally
lower in 2012, except along US 1, and are generally higher in 2035, except along NC 55 and
Old Holly Springs Apex Road. The planning-level STIP R-2721, R-2828, and R-2829 2011 and
2035 No-Build and Build Toll forecasts are largely based on TRM V4 output and do not include
certain TRM V4 model updates, such as the toll diversion module. Therefore, while the volumes
presented in this forecast are different, they are generally within a reasonable range. While
some discrepancies exist, the variation in forecast volumes can be attributed to the toll diversion
module, model growth factors, and an updated TRM V4, which has adjustments to socio-
economic data, 2030 LRTP (dated September 15, 2004) projects, and various other inputs,
based on information used in this forecast.

2012 and 2035 TRM V4 Raw Daily Assignment — In the study area and surrounding areas,
there are parallel east-west and north-south facilities (I-40, US 264, NC 42, Ten Ten Road,
Sunset Lake Road and Auburn-Knightdale Road). Few existing east-west parallel facilities will
compete for traffic with Southeast Extension. However, in the 2035 TRM V4, the Kildaire Farm
Road Connector appears to attract traffic from Southeast Extension by providing a non-toll
parallel facility for a short distance. While this parallel route serves as an attractive option for
local and commuter routes, the model appears to over-assign traffic on this connector and
under-assign traffic on the segment of Southeast Extension between NC 55 Bypass and Holly
Springs Road. While this facility may remain an attractive non-toll route during off-peak periods,
the Southeast Extension corridor may be more attractive during the heavier peak hour periods
when signalized corridors become congested and travel times increase. TRM V4 raw daily
assignment volumes were adjusted along the Southeast Extension to account for this
assignment adjustment. This traffic assignment approach was based on a review of appropriate
roadway growth rates, facility operating capacities, previously approved forecasts and
engineering judgment.

2012 and 2035 Linear Regression from Historic Count Data — Linear regression results do
not provide a useful correlation between the selected 2012 and 2035 forecast AADTSs for all
roadways. The regression data is unreasonable in many locations, since historic data is limited
in the area and new roadway networks would alter future traffic volumes on existing facilities.
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Location

2035 No Build

Model

Forecast

Table 21. 2035 Build Traffic Forecast Methodology

Diversion %

Model

Applied

Forecast

DSA 1,2,13 & 14 DSA 3,4,15 & 16

Diversion %

Model

Applied

2035 Build

Forecast

DSA6 & 7

Model

Applied

Diversion %

Forecast

DSA 8 &9

Diversion %

Model

Applied

Forecast

SE Ext (NC 540) - E of NC 55 - - 41,400 - - 47,400 40,300 - - 47,400 42,800 - - 48,800 45,100 - - 51,100
SE Ext (NC 540) - E of Holly Springs Road - - 57,800 - - 57,800 57,200 - - 57,800 57,500 - - 57,500 67,500 - - 67,500
25 Ext (NC 540) - E of Bells Lake Rd / Hilltop Needmore - - 70,300 - - 70,300 | 70,200 - - 70,300 | 61,300 - - 61,300 | 68,300 - - 68,300
SE Ext (NC 540) - E of US 401 - - 71,600 - - 71,600 71,300 - - 71,600 59,100 - - 59,100 50,800 - - 50,800
SE Ext (NC 540) - E of Old Stage Road - - 57,300 - - 57,300 56,700 - - 57,300 64,800 - - 64,800 42,000 - - 42,000
SE Ext (NC 540) - E of NC 50 - - 51,800 - - 51,800 51,800 - - 51,800 58,200 - - 58,200 49,300 - - 49,300
SE Ext (NC 540) - E of I-40 - - 45,900 - - 45,900 43,800 - - 43,900 64,800 - - 64,800 37,900 - - 42,900
SE Ext (NC 540) - N of White Oak Road - - 54,000 - - 54,000 46,700 - - 46,700 - - - - 51,500 - - 51,500
SE Ext (NC 540) - N of US 70 Business - - 64,000 - - 64,000 66,400 - - 66,400 - - - - 66,900 - - 62,500
SE Ext (NC 540) - N of Rock Quarry Rd / Old Baucom Rd - - 69,300 - - 69,400 67,200 - - 67,200 73,700 - - 73,700 73,800 - - 69,400
SE Ext (NC 540) - N of Auburn Knightdale Road - - 72,200 - - 72,200 75,700 - - 75,800 75,500 - - 75,500 76,400 - - 72,000
SE Ext (NC 540) - N of Poole Road - - 91,900 - - 91,900 95,300 - - 95,300 94,000 - - 94,000 95,800 - - 91,400
1-40 from Exit 306 (US 70) to US 70 Byp/SE Ext 138,600 | 108,900 | 120,700 | -12.91 -12.95 94,800 122,300 | -11.76 -12.95 94,800 140,200 1.15 1.29 110,300 | 126,100 -9.02 -9.00 99,100
NC 42 - E of I-40 26,300 30,900 23,700 -9.89 -10.03 27,800 23,200 -11.79 -10.03 27,800 - - - - 22,800 -13.31 -13.27 26,800
NC 50 - S of Timber Drive 29,100 28,700 - - - - - - - - 35,300 21.31 21.25 34,800 - - - -
NC 50 - S of Ten-Ten Road 25,400 20,100 18,600 -26.77 -26.37 14,800 18,800 -25.98 -26.37 14,800 - - - - 26,200 3.15 3.48 20,800
NC 55 - from Old Smithfield Road to Triangle Expressway 50,600 47,700 49,700 -1.78 3.77 49,500 49,300 -2.57 3.77 49,500 50,500 -0.20 5.24 50,200 49,700 -1.78 3.77 49,500
Old Stage Road - S of Vandora Springs Rd 42,500 41,500 - - - - - - - - 57,200 34.59 34.94 56,000 - - - -
Old Stage Road - N of Banks Rd 25,200 18,200 26,300 4.37 15.93 21,100 26,600 5.56 15.93 21,100 - - - - - - - -
Old Stage Road - S of Norman Blalock Rd 13,900 9,100 - - - - - - - - - - - - 11,800 -15.11 -14.29 7,800
Poole Road - E of Hodge Rd 46,600 27,100 39,600 -15.02 -15.13 23,000 41,200 -11.59 -15.13 23,000 39,500 -15.24 -13.28 23,500 40,000 -14.16 -14.02 23,300
Ten-Ten Road - E of Bells Lake Road 19,200 32,700 6,200 -67.71 -21.71 25,600 6,100 -68.23 -21.71 25,600 8,500 -55.73 -21.10 25,800 - - - -
Ten-Ten Road - E of US 401 27,700 18,900 - - - - - - - - 24,800 -10.47 -10.05 17,000 - - - -
Ten-Ten Road - W of NC 50 17,500 10,500 8,800 -49.71 -49.52 5,300 8,800 -49.71 -49.52 5,300 - - - - 14,000 -20.00 -18.10 8,600
Holly Springs Road - N of Kildaire Farm Road 28,300 23,800 27,400 -3.18 -3.36 23,000 27,800 -1.77 -3.36 23,000 29,500 4.24 4.20 24,800 68,600 142.40 15.13 27,400
Old Holly Springs-Apex Road - N of Triangle Expressway 29,800 29,800 32,900 10.40 10.40 32,900 32,100 7.72 10.40 32,900 43,000 44.30 10.40 32,900 43,300 45.30 10.40 32,900
Bells Lake Road - S of Ten-Ten Rd 30,400 13,200 38,200 25.66 63.64 21,600 38,600 26.97 63.64 21,600 34,600 13.82 48.48 19,600 - - - -
Hilltop Needmore Road - E of Old Mills Rd 13,800 7,300 - - - - - - - - - - - - 21,000 52.17 52.05 11,100
Rock Quarry Road - W of Southeast Extension 31,800 10,400 29,600 -6.92 -10.58 9,300 22,100 -30.50 -33.65 6,900 27,200 -14.47 -14.4% 8,900 30,100 -5.35 -9.62 9,400
Auburn Knightdale Rd - N of Rock Quarry Rd 28,000 7,600 13,700 -51.07 -51.32 3,700 19,800 -29.29 -27.63 5,500 13,600 -51.43 -51.32 3,700 12,700 -54.64 -55.26 3,400
White Oak Road - E of Raynor Rd 31,400 17,200 33,200 5.73 5.81 18,200 38,000 21.02 20.93 20,800 - - - - 33,400 6.37 6.40 18,300
Vandora Springs Rd - E of Old Stage Rd 27,400 22,400 - - - - - - - - 22,600 -17.52 -17.41 18,500 - - - -
US 1 - N of Triangle Expressway 66,600 44,100 65,800 -1.20 -1.13 43,600 65,500 -1.65 -1.13 43,600 68,900 3.45 3.40 45,600 70,400 5.71 5.67 46,600
US 401 - N of Ten-Ten Rd 62,300 58,800 - - - - - - - - 70,900 13.80 9.01 64,100 - - - -
US 401 - N of Donny Brook Rd 64,200 60,800 78,700 22.59 22.70 74,600 78,800 22.74 22.70 74,600 - - - - - - - -
US 401 - S of Dwight Rowland Rd 45,200 35,700 - - - - - - - - - - - - 50,600 11.95 -3.92 34,300
US 64 Business - E of 1-540 48,900 56,000 49,800 1.84 1.79 57,000 50,800 3.89 1.79 57,000 50,500 3.27 3.21 57,800 50,200 2.66 2.68 57,500
US 64 Business - W of 1-540 37,600 50,900 40,900 8.78 8.84 55,400 40,700 8.24 8.84 55,400 41,400 10.11 10.22 56,100 40,700 8.24 8.45 55,200
US 64/264 - from Hodge Road to 1-540 / SE Extension 130,700 | 100,100 | 126,300 -3.37 -3.40 96,700 128,400 -1.76 -3.40 96,700 126,200 -3.44 -3.40 96,700 129,900 -0.61 -0.60 99,500
US 64/264 - from 1-540 / SE Extension to Smithfield Rd 137,400 | 116,000 | 133,800 -2.62 -2.59 113,000 | 133,000 -3.20 -2.59 113,000 133,100 -3.13 -3.10 112,400 132,500 -3.57 -3.53 111,900
US 70 - W of SE Extension 50,200 43,500 51,300 2.19 2.53 44,600 49,200 -1.99 -2.07 42,600 - - - - 50,900 1.39 1.38 44,100
US 70 - E of 1-40 54,000 53,000 48,100 -10.93 -10.94 47,200 45,800 -15.19 -15.09 45,000 50,700 -6.11 -6.04 49,800 48,200 -10.74 -10.75 47,300
US 70 Bypass - E of 1-40 45,600 39,700 56,000 22.81 24.69 49,500 53,500 17.32 19.14 47,300 44,200 -3.07 -2.77 38,600 47,700 4.61 17.38 46,600
Triangle Expressway - From Old Holly Springs to NC 55 34,800 34,800 51,900 49.14 49.14 51,900 51,500 47.99 49.14 51,900 55,700 60.06 47.70 51,400 57,100 64.08 51.15 52,600

“ o«

— Data not available.

Note: DSA5 & 17,10 & 11, and 12 were forecasted using similar methodology as discussed in Section 8.2. All 2035 DSA forecast volumes are presented in Table 22.
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Table 22. 2035 Build Traffic Forecast Volumes

2035 NB
Forecast

DSA 1,2,13 & 14

2035 Build Forecast Volumes

SE Ext (NC 540) - E of NC 55 - 47,400 47,400 47,400 48,800 51,100 51,100 51,100
SE Ext (NC 540) - E of Holly Springs Road - 57,800 57,800 57,800 57,500 67,500 67,500 67,500
SE Ext (NC 540) - E of Bells Lake Rd / Hilltop Needmore Rd - 70,300 70,300 70,300 61,300 68,300 68,300 68,300
SE Ext (NC 540) - E of US 401 - 71,600 71,600 71,600 59,100 50,800 50,800 50,800
SE Ext (NC 540) - E of Old Stage Road - 57,300 57,300 57,300 64,800 42,000 42,000 42,000
SE Ext (NC 540) - E of NC 50 - 51,800 51,800 51,800 58,200 49,300 49,300 49,300
SE Ext (NC 540) - E of I-40 - 45,900 43,900 44,300 64,800 42,900 41,000 41,400
SE Ext (NC 540) - N of White Oak Road - 54,000 46,700 50,200 - 51,500 44,500 47,900
SE Ext (NC 540) - N of US 70 Business - 64,000 66,400 56,100 - 62,500 64,800 54,800
SE Ext (NC 540) - N of Rock Quarry Rd / Old Baucom Rd - 69,400 67,200 63,700 73,700 69,400 67,300 63,800
SE Ext (NC 540) - N of Auburn Knightdale Road - 72,200 75,800 69,800 75,500 72,000 75,600 69,600
SE Ext (NC 540) - N of Poole Road - 91,900 95,300 89,100 94,000 91,400 94,800 88,600
1-40 from Exit 306 (US 70) to US 70 Byp/SE Ext 108,900 94,800 94,800 94,800 110,300 99,100 99,100 99,100
NC 42 - E of I-40 30,900 27,800 27,800 27,800 - 26,800 26,800 26,800
NC 50 - S of Timber Drive 28,700 - - - 34,800 - - -
NC 50 - S of Ten-Ten Road 20,100 14,800 14,800 14,800 - 20,800 20,800 20,800
NC 55 - from Old Smithfield Road to Triangle Expressway 47,700 49,500 49,500 49,500 50,200 49,500 49,500 49,500
Old Stage Road - S of Vandora Springs Rd 41,500 - - - 56,000 - - -
Old Stage Road - N of Banks Rd 18,200 21,100 21,100 21,100 - - - -
Old Stage Road - S of Norman Blalock Rd 9,100 - - - - 7,800 7,800 7,800
Poole Road - E of Hodge Rd 27,100 23,000 23,000 23,000 23,500 23,300 23,300 23,300
Ten-Ten Road - E of Bells Lake Road 32,700 25,600 25,600 25,600 25,800 - - -
Ten-Ten Road - E of US 401 18,900 - - - 17,000 - - -
Ten-Ten Road - W of NC 50 10,500 5,300 5,300 5,300 - 8,600 8,600 8,600
Holly Springs Road - N of Kildaire Farm Road 23,800 23,000 23,000 23,000 24,800 27,400 27,400 27,400
Old Holly Springs-Apex Road - N of Triangle Expressway 29,800 32,900 32,900 32,900 32,900 32,900 32,900 32,900
Bells Lake Road - S of Ten-Ten Rd 13,200 21,600 21,600 21,600 19,600 - - -
Hilltop Needmore Road - E of Old Mills Rd 7,300 - - - - 11,100 11,100 11,100
Rock Quarry Road - W of Southeast Extension 10,400 9,300 6,900 6,000 8,900 9,400 6,700 5,800
Auburn Knightdale Rd - N of Rock Quarry Rd 7,600 3,700 5,500 4,800 3,700 3,400 5,100 4,400
White Oak Road - E of Raynor Rd 17,200 18,200 20,800 18,300 - 18,300 20,900 18,300
Vandora Springs Rd - E of Old Stage Rd 22,400 - - - 18,500 - - -
US 1 - N of Triangle Expressway 44,100 43,600 43,600 43,600 45,600 46,600 46,600 46,600
US 401 - N of Ten-Ten Rd 58,800 - - - 64,100 - - -
US 401 - N of Donny Brook Rd 60,800 74,600 74,600 74,600 - - - -
US 401 - S of Dwight Rowland Rd 35,700 - - - - 34,300 34,300 34,300
US 64 Business - E of I-540 56,000 57,000 57,000 57,000 57,800 57,500 57,500 57,500
US 64 Business - W of 1-540 50,900 55,400 55,400 55,400 56,100 55,200 55,200 55,200
US 64/264 - from Hodge Road to 1-540 / SE Extension 100,100 96,700 96,700 96,700 96,700 99,500 99,500 99,500
US 64/264 - from I-540 / SE Extension to Smithfield Rd 116,000 113,000 113,000 113,000 112,400 111,900 111,900 111,900
US 70 - W of SE Extension 43,500 44,600 42,600 47,300 - 44,100 42,200 47,000
US 70 - E of I-40 53,000 47,200 45,000 47,200 49,800 47,300 45,100 47,300
US 70 Bypass - E of 1-40 39,700 49,500 47,300 48,900 38,600 46,600 45,300 46,700
Triangle Expressway - From Old Holly Springs to NC 55 34,800 51,900 51,900 51,900 51,400 52,600 52,600 52,600
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NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

9.0 2012/2035 FUTURE YEAR OVER/UNDERPASS TRAFFIC FORECAST

Thirty-five (35) overpass and underpass locations were identified based on the preliminary
roadway designs of Southeast Extension alternatives. AADT forecast volumes and traffic factors
(design hourly volume, directional split information and truck percentages) were developed for -
Y- line facilities using the similar forecasting methodology as the other study area roadways. 48-
hour traffic counts, model data, historical AADT’s, previous forecasts, comparing traffic factors
from parallel facilities, preparing daily trip generation volumes for residential neighborhoods, and
engineering judgment, where applicable, were considered. The forecast volumes shown in Table
23 relate to the numerically lowest DSA corridor number that applies for that location. Appendix
F includes additional -Y- line forecasting data.
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NCDOT STIP PROJECTS R-2721, R-2828, and R-2829
Complete 540 - Triangle Expressway Southeast Extension
Traffic Forecast Report (DSA 1-17)

Table 23. Over/Underpass Traffic Forecast

;rlangle B Design Factors No-Build Forecast I
outhe_ast Exten_smn ) AADT Forecast
Crossing Locations & AADT
Y Line Crgss'”g DHV D ° Duals TTST 2010 2012 2035 2012 2035
ype Dir
Old NC 55 (Main St.) UP 10 | 65| SB 4 1 |[17,300]20,000(33,900|17,100]| 26,500
™ [Sunset Lake Road OP 10 | 65| SB 2 1 |[10,200(13,200(23,900| 8,500 |17,500
< | Sunset Lake Road OP 10 | 65| SB 2 1 7,900 [10,200(22,900| 6,800 |15,900
Pierce-Olive Road OoP 10 |60 | SB 2 1 3,300 | 3,600 | 9,400 | 3,600 | 9,400
West Lake Road OoP 10 | 55| SB 5 1 7,300 | 8,000 |16,800] 8,000 | 16,800
':'. Rhodes Road OoP 11 |60 | SB 7 1 1,000 | 1,100 | 2,200 | 1,200 | 2,200
% | Deer Meadow Road OP 10 | 60| SB 2 1 1100* | 1,100 | 1,400 | 1,100 | 1,400
~ | Johnson Pond Road OP 10 | 65| SB 2 1 2,500 | 2,800 | 4,300 | 2,100 | 3,100
! [Lake Wheeler Road UP 10 | 65| SB 2 1 7,000 | 8,200 |14,800] 6,500 |11,000
Optimist Farm Road OoP 10 |65 | EB 2 1 7,200 | 9,400 |16,500] 5,500 | 11,300
Johnson Pond Road OoP 10 | 65| SB 2 1 3,800 | 3,900 |19,200] 2,100 | 11,500
Hilltop Road OoP 10 | 65| SB 2 1 4,200 | 4,800 | 8,400 | 3,000 | 5,100
AN | Norman Blalock Road OP 10 | 65|WB| 3 2 1,100 | 1,100 | 1,800 | 1,100 | 1,800
o | Barber Bridge Road OP 10 | 65| SB 2 1 700 800 | 1,300 | 800 | 1,300
GE) Rock Service Station Road OoP 10 [ 65| SB 3 1 2,700 | 3,300 |10,300]| 2,200 | 7,100
g Mal Weathers Road OoP 10 | 65| SB 2 1 800 900 | 1,500 | 900 | 1,500
3 Sauls Road OoP 10 | 65| SB 5 1 1,700 | 1,900 | 3,900 | 1,500 | 4,200
Ten-Ten Road UP 9 |55|EB 3 2 |15,000]15,600]20,500 10,300 14,700
Buffaloe Road OP 11 |65 ]| EB 3 1 3,200 | 3,300 | 7,500 | 3,200 | 5,900
~ | Thompson Road OP 10 | 65| SB 2 1 1,300 | 1,300 | 1,700 | 1,300 | 1,700
© [Aversboro Road OoP 10 [ 60| SB 3 1 7,300 | 8,100 |13,200] 8,300 | 14,000
Bryan Road OoP 10 | 65| SB 2 1 1,000 | 1,100 | 1,800 | 1,100 | 1,800
White Oak Road OoP 12 | 65| SB 2 1 ]10,400(12,100(27,700]11,300 | 25,800
™ | Old McCullers Road UpP 10 | 65| SB 2 1 ]1100**| 1,200 | 1,900 | 1,200 | 1,900
oj Fanny Brown Road OP 10 | 65| SB 2 1 4,700 | 4,900 | 7,500 | 3,900 | 7,500
s [Holland Church Road OP 10 [ 70| SB 6 1 3,300 | 3,500 | 6,500 | 3,500 | 6,500
< [Sauls Road OoP 10 | 65| SB 5 1 3,400 | 3,600 | 6,800 | 3,800 | 9,200
g g Jordan Road oP 10 | 65| SB 2 1 2,000 | 2,200 | 4,800 | 2,200 | 4,800
g New Bethel Church Road oP 10 |65 | EB 2 1 400 500 900 300 600
~ | Waterfield Dr UP 10 [ 65| EB 3 1 3,000 | 3,300 | 6,500 | 3,500 | 6,500
© | Raynor Road UP 12 | 65| SB 2 1 5,900 | 7,200 |12,300] 6,500 | 11,400
oS
- :3 E. Garner Road uUpP 16 |75 | EB 2 1 3,100 | 3,700 |21,800] 3,200 | 19,900
g [os
I% 8";‘,’ Guy Road oP 8 |55(|SB 2 1 7,500 | 8,700 |17,200] 9,500 | 19,000
3 ; E. Garner Road upP 15 |75 | EB 3 1 6,400 | 6,000 |19,400] 6,000 |20,400
E Battle Bridge Road OoP 15 |55 | EB| 12 4 1,100 | 1,500 | 3,900 | 1,400 | 4,800

“OP” — overpass; “UP” — underpass

* 2010 No-Build AADT for Deer Meadow Road determined using ITE Trip Generation rates. The 2010 No-Build
AADT forecast was then grown at model rates

** Old McCullers Rd AADT (near the underpass location) calculated as 25% of Old McCullers Rd forecasted AADT at
intersection with US 401.
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