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REPORT SUMMARY

The North Carolina Department of Transportation (NCDOT) is exploring options for meeting
transportation needs in the growing areas south and east of Raleigh with the Complete 540 - Triangle
Expressway Southeast Extension project. Rapid population growth in Wake and Johnston counties is
forecast to increase strain on existing roads. The Complete 540 project would extend the existing
Triangle Expressway, from NC 55 Bypass in Apex to the US 64/US 264 Bypass in Knightdale,
completing the 540 Outer Loop around the Raleigh metropolitan area.

The Complete 540 project will involve federal actions, such as construction-related environmental
permits, and potential federal funding; for this reason, the project is subject to requirements under the
National Environmental Policy Act (NEPA). Under NEPA, a project expected to have significant
effects requires preparation of an Environmental Impact Statement (EIS). NEPA requires that the
project’s EIS carefully explore and objectively evaluate a broad range of “reasonable and feasible
alternatives” that could satisfy the project’s purpose. “Reasonable and feasible alternatives” are those
solutions that would be practicable from technical, environmental, social, and economic perspectives.
These alternatives can include many types of transportation improvements, including construction of
new roadways in various locations, improving existing roadways, expanding mass transit, and other
strategies. A “no build” alternative is also considered. Preliminary data about the potential impacts,
feasibility, and ability to meet the project’s purpose are then used to identify a subset of the
alternatives for more detailed study. These are known as the Detailed Study Alternatives (DSAS).
The DSAs are then evaluated more fully in the Draft EIS.

PROJECT PURPOSE

The project’s Purpose and Need Statement, prepared in 2011, is a technical document that details the
underlying transportation needs for the Complete 540 project and presents the overarching purpose for
the project within the context of those needs. The purpose of the Complete 540 project is to improve
transportation mobility and to reduce traffic congestion in the project area. An additional desirable
outcome of the project is to improve system linkage in the area roadway network.

OVERVIEW OF ALTERNATIVES DEVELOPMENT

The alternatives development process included several iterative steps, which are documented in detail
in this Alternatives Development and Analysis Report. The major steps included the following:

o Development of several broad Alternative Concepts for achieving the project purpose and a
first tier screening of these concepts for their ability to meet the project purpose and whether
they are reasonable and practicable.

e For the Alternative Concepts that emerge from the first tier screening, development of
Preliminary Corridor Segments that identify potential locations for the improvements. This
was followed by evaluation of the segment features and potential impacts in a second tier
screening. The remaining Preliminary Corridor Segments were then combined into color-
coded Preliminary Corridor Alternatives.

e The color-coded Preliminary Corridor Alternatives developed in the second tier screening
could be combined into various end-to-end Preliminary Study Alternatives between NC 55
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Bypass and US 64/US 264 Bypass. Impacts to the human and natural environments were then
quantitatively estimated and compared in the third tier screening to identify recommended
DSAs.

FIRST TIER SCREENING OF ALTERNATIVE CONCEPTS

The Alternative Concepts included broad categories of transportation system improvements. The two
primary criteria used to determine whether each Alternative Concept met the project purpose were:

e The ability to improve transportation mobility, as measured by effect on average speed and
travel times on the area roadway network.

o The ability to reduce forecast traffic congestion on the area roadway network.

The Alternative Concepts that would result in the largest improvements under both of these criteria
would best meet the project purpose and were therefore retained for further development and
evaluation in the second tier screening. The Alternative Concepts retained for second tier screening
were the new location roadway concept and a hybrid concept that would include some new location
roadway and some improvement to existing roads. The no-build concept was also retained as a
baseline for comparison to build concepts.

SECOND TIER SCREENING OF PRELIMINARY CORRIDOR SEGMENTS

In this step, NCDOT developed forty 1,000-foot wide Preliminary Corridor Segments. Each segment
crossed a relatively small part of the study area, but could be combined in various combinations to
form numerous end-to-end alternatives. Preliminary Corridor Segments were evaluated using
qualitative and quantitative factors. Those segments providing a route with no similar location options
were generally retained for further evaluation. In areas with several location options, the Preliminary
Corridor Segments in each area were comparatively evaluated to identify those with the best potential
for overall impact minimization.

Twenty-four of the Preliminary Corridor Segments were retained for further evaluation. To facilitate
discussion and evaluation, these were then combined to form seven color-coded Preliminary Corridor
Alternatives, which covered various portions of the project area. NCDOT presented maps showing
these seven Preliminary Corridor Alternatives to the public at informational workshops held in
September 2010.

THIRD TIER SCREENING OF PRELIMINARY CORRIDOR ALTERNATVIES

The third tier screening of the seven color-coded Preliminary Corridor Alternatives has been the
lengthiest and most complex step of developing and evaluating alternatives. Following the September
2010 public informational workshops and coincident coordination with environmental resource and
regulatory agencies, some of the original color-coded Preliminary Corridor Alternatives were
eliminated, others were modified, and new options were added into consideration, all in the interest of
finding alternatives that could best minimize and balance potential impacts. In March of 2011, the
North Carolina General Assembly passed legislation that limited the evaluation of certain options.
This limitation prompted NCDOT to search for still other new options to minimize and balance
impacts. The General Assembly repealed the March 2011 legislation in June 2013, allowing the full
range of remaining Preliminary Corridor Alternatives to be evaluated.
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A timeline of the evaluation and elimination of the Preliminary Corridor Alternatives during the third
tier screening is as follows:

November 2010

December 2010

January 2011

March 2011

Fall 2012

December 2012

December 2012

January 2013

Spring 2013

June 2013

July 2013
September 2013

NCDOT uses public and agency input to eliminate the Blue, Purple, and Yellow
Corridor Alternatives. The Orange, Red, Pink, and Green Corridor Alternatives
remain under consideration.

Following coordination with agencies and local governments, NCDOT adds four
options into consideration to avoid or minimize impacts to community resources
and neighborhoods in the eastern part of the project area. These are the Tan,
Brown, Teal, and Mint Green Corridor Alternatives.

NCDOT recommends elimination of the Red Corridor Alternative due to its
significant community impacts and the Pink Corridor Alternative due to its
inability to serve traffic needs as well as other alternatives, as well as its impacts.
The resource and regulatory agencies agreed with the recommendation to
eliminate the Pink Corridor Alternative, but recommended retaining the Red
Corridor Alternative due to its potential for avoiding habitat for the federally
protected Dwarf Wedgemussel and for reducing total wetland impacts.

NC General Assembly enacts legislation (NCSL 2011-7) that limits the evaluation
of certain options, including the Red Corridor Alternative.

New Preliminary Corridor Alternatives are considered for their ability to reduce
wetland impacts similar to the Red Corridor Alternative while minimizing
community impacts. One of these, the Lilac Corridor Alternative, shows potential
to balance impacts similarly to other options under consideration.

Federal Highway Administration (FHWA) and US Army Corps of Engineers
(USACE) issue a letter confirming that full evaluation of the Red Corridor
Alternative would be necessary for the project to meet federal regulations and to
be eligible for federal funds.

The Capital Area Metropolitan Planning Organization (CAMPQO) passes a
resolution at its December meeting requesting that NCDOT evaluate all
reasonable alternatives. This resolution and an accompanying letter are sent to the
members of the NC General Assembly requesting repeal of NCSL 2011-7.

The Garner Town Council sends a letter to the NC General Assembly asking that
NCDOT “fully [consider] all reasonable alternatives” including the Lilac Corridor
Alternative and the previously eliminated Blue and Purple Corridor Alternatives.

NCDOT reconsiders the previously reviewed alternatives for their potential to
connect to the new Lilac Corridor Alternative, reducing overall wetland impacts.
An alignment following the Purple to the Blue to the Lilac Corridor Alternative
(the “Purple-Blue-Lilac Corridor Alternative”) shows potential to balance impacts
similarly to other options under consideration.

NC General Assembly passes legislation that repeals the restrictions created by
NCSL 2011-7.

NCDOT resumes all environmental study activities for the project.

NCDOT and FHWA recommend Detailed Study Alternatives (DSASs) for further
evaluation in the project’s Draft EIS.
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October 2013 NCDOT holds public meetings to solicit feedback on the recommended DSAs and
requests comments on the recommended DSAs from the resource and regulatory
agencies.

December 2013 NCDOT and FHWA use public and agency feedback to help determine that the all
of the recommended DSAs should be carried forward for detailed study and
documentation in the Draft EIS.

With the resumption of project activities, NCDOT documented the development and analysis of the
project, as summarized above, in this Alternatives Development and Analysis Report. The Preliminary
Corridor Alternatives remaining under consideration for detailed study are the following:

Orange Corridor Alternative

Red Corridor Alternative

Lilac Corridor (portion east of Sauls Road only)
Purple-Blue-Lilac Corridor Alternative

Green Corridor Alternative

Mint Green Corridor Alternative

Brown Corridor Alternative

Tan Corridor Alternative

Teal Corridor Alternative

Together, these Preliminary Alternatives can be combined in various ways to form seventeen unique
end-to-end alignments between the NC 55 Bypass in Apex and the US 64/US 264 Bypass. These are
the DSASs, shown in Figure 5-8 at the end of this report, which will be evaluated and documented in
detail in the project’s Draft EIS.
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1 INTRODUCTION

In October 2002, the North Carolina General Assembly passed legislation authorizing the creation of
the North Carolina Turnpike Authority (NCTA). The NCTA has been tasked to study, plan, design,
construct, operate and maintain a system of toll roads, bridges, and/or tunnels supplementing the
traditional non-toll transportation system serving the citizens of North Carolina (NC General Statute
[GS], 8136-89.182). In recent years, NCTA has been integrated as a part of the North Carolina
Department of Transportation (NCDOT).

In order for a project to be developed as a toll facility, North Carolina law requires that the project be
1) included in a locally adopted comprehensive transportation plan and 2) shown in the current
NCDOT State Transportation Improvement Program (STIP) (GS §136-89.183[a][2]) along with other
legislative stipulations. For any toll road developed in the state, NCDOT must maintain an existing,
alternate, comparable non-toll route (GS §136-89.197). Revenues from tolls are to be used to cover
the cost of financing, constructing, operating, maintaining, reconstructing, rehabilitating, and replacing
the toll road (GS §136-89.188). Legislation requires that when the road is paid for, tolls will be
removed (GS §136-89.196).

The Complete 540 - Triangle Expressway Southeast Extension (540 Outer Loop) project is included in
the Capital Area Metropolitan Planning Organization (MPO) and Durham-Chapel Hill-Carrboro MPO
joint 2035 Long Range Transportation Plan (LRTP). Additionally, this project is included in the
current NCDOT STIP as three projects: R-2721, R-2828, and R-2829.

In 2013, the North Carolina General Assembly took actions to amend the prioritization of strategic
transportation investments (North Carolina Session Law 2013-183). NCDOT is currently authorized
to study, plan, develop, and undertake preliminary design work on up to nine toll (Turnpike) projects.
NCDOT is developing the Complete 540 - Triangle Expressway Southeast Extension as a potential toll
project. Also in 2013, the General Assembly enacted legislation (North Carolina Session Law 2013-
94) directing NCDOT to strive to expedite the environmental study of Complete 540.

1.1 NATIONAL ENVIRONMENTAL POLICY ACT

The National Environmental Policy Act (NEPA) of 1969, as amended, requires federal agencies to
consider the potential environmental consequences of their proposals, document their analyses, and
make this information available to the public for comment prior to project or program implementation.
NEPA requires federal agencies to use an interdisciplinary approach in planning and decision-making
for any action that adversely impacts the environment.

The proposed Complete 540 - Triangle Expressway Southeast Extension will involve federal actions
and potential federal funding, so it is subject to NEPA. The lead federal agency is the Federal
Highway Administration (FHWA). NCDOT is the lead state agency sponsoring the project. The US
Army Corps of Engineers (USACE) is a cooperating agency because it is anticipated that this project
will require a permit to discharge dredged or fill material in waters of the United States, under Section
404 of the Clean Water Act

Under NEPA, a project expected to have significant effects on the environment requires preparation of

an Environmental Impact Statement (EIS). NEPA regulations require that an EIS rigorously explore

and objectively evaluate a range of reasonable and feasible alternatives that satisfy the purpose of the

project. Reasonable and feasible alternatives are those that are practical from a technical,
11
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environmental, social, or economic standpoint. The range of alternatives to be considered should
include: alternative ways of meeting the purpose of the project in the area, alternative locations, and
the “no action” alternative.

1.2 PROPOSED ACTION

NCDOT, in cooperation with the FHWA, proposes transportation improvements in the project study
area and surrounding region to address transportation needs as defined in the project’s Purpose and
Need Statement (Lochner, 2011). The focus of these improvements includes the consideration of an
extension of the Triangle Expressway (NC 540) from NC 55 Bypass in Apex to the US 64/US 264
Bypass in Knightdale. This project is designated as three projects in the NCDOT 2009-2015 STIP: R-
2721, R-2828, and R-2829. Together, these STIP projects would combine to complete the 540 Outer
Loop around the Raleigh metropolitan area. In some instances for the ease of discussing the project,
the project is referred to as having two phases: Phase | is the western portion of the study area between
NC 55 Bypass in Apex and 1-40 near the Wake/Johnston County line; Phase 11 is the eastern portion of
the study area between 1-40 and US 64/US 264 Bypass in Knightdale. NCDOT established a
protected corridor for the project between NC 55 Bypass and 1-40 in 1996 and 1997 (Section 3.3). For
purposes of meeting the requirements of NEPA, both phases are being examined in the current study
as a single and complete project. It is likely that the project would be constructed in phases, but
depending on the availability of funding, may or may not be consistent with the current phase
descriptions noted. Figure 1-1 shows the general project setting.

The project study area is located south and southeast of the City of Raleigh between the towns of
Holly Springs to the west and Knightdale to the east. The project study area extends as far south as
NC 42 between Fuquay-Varina and Clayton. While most of the project study area is within Wake
County, a small portion of western Johnston County is also included. Figure 1-2 depicts the project
study area.

This project, referred to as the Complete 540 - Triangle Expressway Southeast Extension, is intended
to improve transportation mobility and reduce forecast traffic congestion. The proposed action is
included in the Capital Area Metropolitan Planning Organization (MPO) and Durham-Chapel Hill-
Carrboro MPO joint 2035 Long Range Transportation Plan (LRTP), as well as the Capital Area MPO
2009 — 2015 Metropolitan Transportation Improvement Program (MTIP). In addition, the proposed
action is included in the state’s system of Strategic Highway Corridors (SHC) aimed at providing a
safe, reliable, and high-speed network of highways within North Carolina (NCDOT, 2008).

NCDOT developed the Purpose and Need Statement (Lochner, 2011) for this project with input from
federal and state environmental regulatory and resource agencies and the Capital Area MPO at
resource and regulatory agency meetings and at Capital Area MPO meetings held on June 16, 2010,
and September 15, 2010. NCDOT also incorporated public input solicited at Public Informational
Meetings held on September 21, 22, and 23, and December 2, 2010. Section 6 describes this
coordination in greater detail.

1.2.1 Summary of Need for Proposed Action

The Capital Area MPO and Durham-Chapel Hill-Carrboro MPO joint LRTP states that the goal for
the region’s overall transportation system is to provide a cost-effective system that, among other
things, maintains long-term mobility for people and the movement of goods (Section 3.4.1). In
large part, this mobility-related need is driven by past and projected future rapid growth in Wake
County and in western Johnston County in and around the town of Clayton. In recent decades, the
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populations of Wake and Johnston counties and the town of Clayton have grown much faster than the
State average. Local governments predict continued rapid growth in these areas over the next decades.

Currently there are limited transportation options to provide sufficient capacity for efficient, high-
speed local and through travel between rapidly-growing communities south and east of Raleigh
and major employment and activity centers along the 540 Outer Loop and along roadways
connecting to the 540 Outer Loop, such as 1-40, NC 147, and US 1/US 64. 1-40, 1-440 and 1-540
are the primary controlled access highways currently connecting these rapidly-growing communities
to major employment and activity centers, such as Research Triangle Park (RTP), Raleigh-Durham
International Airport (RDU), the Brier Creek area, Durham, and Cary. Other roadway options are
limited to roads with lower posted speed limits, no control of access, and traffic signals. In addition to
being a key transportation corridor for local freight and commuter traffic, 1-40 through the Triangle
Region is also a key corridor for long distance travelers. There are also limited transit options in the
area (Section 3.2).

A portion of the project study area lies within the ten-mile emergency planning zone (EPZ) for the
Harris Nuclear Plant in New Hill, approximately 22 miles southwest of Raleigh. Existing evacuation
routes within this area are generally arterial highways and rural roadways without controlled access.

Poor levels of service (LOS), defined as LOS E or F, currently characterize several major
roadways in and near the project study area; many more area roadways are predicted to
experience poor LOS in the future. Based on 2008 traffic data, poor LOS already occur on the
following facilities in and near the project study area (Figure 1-3):

o |-40 between NC 147 and Lake Wheeler Road and most segments of 1-40 between White Oak
Road and NC 42,

e Most of NC 42 between NC 55 and the US 70 (Clayton) Bypass, and

e NC 50 between NC 42 and US 70.

With increases in traffic volumes projected in the future, a substantial portion of the roadway network
in and near the project study area would deteriorate to LOS E or F by 2035 (Figure 1-4). For this
study, a desirable level of service is defined as LOS D or better — conversely, an unacceptable level of
service is defined as LOS E or F (Section 3.2).

1.2.2 Purpose of Proposed Action

Based on the identified transportation needs, the purpose of the proposed action is to improve
transportation mobility for trips within, or traveling through, the project study area during the peak
travel period. A second purpose of the proposed action is to reduce forecast congestion on the existing
roadway network within the project study area.

Based on state and local plans, a desirable outcome of the project will be to improve system linkage in
the roadway network in the project study area. As included in state and local plans, the proposed
action would be the final link in the 540 Outer Loop envisioned for more than 40 years, completing a
controlled-access, high-speed circumferential facility around the outskirts of Raleigh. The facility
would benefit not only the local commuters living south and east of Raleigh, but also longer distance
motorists and trucks that are passing through the Triangle Region to and from points south and east.
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13 REPORT PURPOSE AND ORGANIZATION

This report documents the alternatives development and analysis process resulting in the identification
of the Detailed Study Alternatives (DSAS) to be studied in detail in the project’s Draft Environmental
Impact Statement (EIS).

This report is divided into the following sections:

2 First Tier Screening of Alternative Concepts

3 Development of Preliminary Corridor Segments

4 Second Tier Screening of Preliminary Corridor Segments

5 Third Tier Screening of Preliminary Corridor Alternatives

6 Agency and Local Government Coordination and Public Involvement

Section 2 describes the first tier screening of Alternative Concepts. In this step, several broad
Alternative Concepts were identified and considered for their ability to meet the key elements of the
project purpose, and to determine whether they would be reasonable.

Section 3 includes a discussion of how Preliminary Corridor Segments for the project were developed
for the concepts remaining after the first tier screening of Alternative Concepts.

Section 4 describes the second tier screening of Preliminary Corridor Segments. In this step, a
combination of qualitative and quantitative evaluation measures was used to assess the features and
potential impacts of the Preliminary Corridor Segments. The results were compared to identify
Preliminary Corridor Segments to consider in the third tier Screening and to determine those to
eliminate from further consideration.

Section 5 describes the third tier screening. In this step, the Preliminary Corridor Segments remaining
following the second tier screening were combined to form color-coded Preliminary Corridor
Alternatives, which could then be combined to form end-to-end Preliminary Study Alternatives. One
option for improving existing roadways and one hybrid option for improving existing roadways in
combination with a new location roadway also remained following the second tier screening.
Conceptual designs were created within these Preliminary Corridor Alternatives, and these were used
to quantitatively estimate impacts to the human and natural environments. Estimated impacts for the
Preliminary Corridor Alternatives and Preliminary Study Alternatives were compared and seventeen
Preliminary Study Alternatives are recommended for detailed study as DSAs in the Draft EIS. The
third tier screening involved substantial public involvement, agency and intergovernmental
coordination, and special State legislation, and required several iterative steps to reach the
recommendations for DSAs. This section is therefore organized in roughly chronological order in an
attempt to convey the iterative nature of the process.

Section 6 summarizes the agency and local government coordination and public involvement that
contributed to the evaluation of alternatives and the selection of DSAs.

1.4 SUMMARY OF ALTERNATIVES CONSIDERED AND ALTERNATIVES FOR
DETAILED STUDY

Each of the Alternative Concepts was evaluated to determine whether it would meet the project’s
purpose, and whether it would be reasonable to implement. Through the three-step screening process,
those alternatives that could not fulfill the project purpose, had excessive impacts compared to other
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alternatives, or were considered unreasonable, were recommended for elimination from further
consideration.

1.4.1 First Tier Screening of Alternative Concepts

The first tier screening, documented in Section 2, considered the five Alternative Concepts: the No-
Build Alternative, Transportation Demand Management (TDM) Alternative, Transportation System
Management (TSM) Alternative, Mass Transit/Multi-Modal Alternative, and Build Alternative. These
concepts were screened against each element of the project’s purpose. Those Alternative Concepts not
meeting any of these elements were removed from further consideration. The results of this screening
suggested that only an expressway-type facility, either on new location or as a combination of new
location expressway and improved existing roadways, would meet the purpose of the project. The No-
Build Alternative was also retained to provide a baseline for comparison with other project
alternatives.

1.4.2 Second Tier Screening of Preliminary Corridor Segments

For the second tier screening, documented in Section 4, forty 1,000-foot wide Preliminary Corridor
Segments on new location, along with segments that would improve existing roadways, were
evaluated and compared using a mix of qualitative and quantitative approaches to assess potential
impacts, as well as reasonableness and practicability. Corridor segments not eliminated in the second
screening were combined to form seven color-coded Preliminary Corridor Alternatives. The seven
Preliminary Corridor Alternatives could be combined in various combinations to form nine end-to-end
Preliminary Study Alternatives. One alternative consisting of improvements to existing roadways and
one alternative consisting of a hybrid of new location roadway and improvements to existing roadways
were also retained through the second tier screening.

1.4.3 Third Tier Screening of Preliminary Corridor Alternatives

Many of the color-coded Preliminary Corridor Alternatives were eliminated during the third tier
screening, documented in Section 5, because they offered no relative advantage with respect to
potential environmental impacts over similar alternatives, yet they would result in significant
community disruption. The alternatives that would include improvements to existing roadways and
the alternative that would include a hybrid of new location roadway and improvements to existing
roadways also were eliminated due to potential environmental impacts and feasibility concerns.

After presenting the Preliminary Corridor Segments to the public, several additional Preliminary
Corridor Alternatives were added into consideration to address public and local government concerns.
After these new Preliminary Corridor Alternatives were introduced, some previously eliminated
Preliminary Corridor Alternatives were reevaluated for their potential to be combined with the new
Preliminary Corridor Alternatives to minimize overall impacts. After eliminating some of these
additional options or portions of these options due to potential environmental and community impacts
and lack of relative advantages, the remaining Preliminary Corridor Alternatives could be combined to
form seventeen end-to-end Preliminary Study Alternatives, which were recommended as DSAs for
further study in the Draft EIS. Following public and agency input, NCDOT and FHWA designated all
of these as DSAs for further study. The seventeen DSAs are:

1 Orange to Green
2 Orange to Green to Mint Green to Green
3 Orange to Brown (South) to Tan (North) to Green
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4 Orange to Brown to Green

5 Orange to Green to Teal to Brown to Green
6 Orange to Red to Green

7 Orange to Red to Mint Green to Green

8 Orange to Purple-Blue-Lilac to Green

9 Orange to Purple-Blue-Lilac to Green to Mint Green to Green
10 Orange to Purple-Blue-Lilac to Brown (South) to Tan (North) to Green
11 Orange to Purple-Blue-Lilac to Brown to Green
12 Orange to Purple-Blue-Lilac to Green to Teal to Brown to Green
13 Orange to Lilac (at Sauls Road) to Green
14 Orange to Lilac (at Sauls Road) to Green to Mint Green to Green
15 Orange to Lilac (at Sauls Road) to Brown (South) to Tan (North) to Green
16 Orange to Lilac (at Sauls Road) to Brown to Green
17 Orange to Lilac (at Sauls Road) to Green to Teal to Brown to Green
1-6
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2 FIRST TIER SCREENING OF ALTERNATIVE CONCEPTS

The FHWA recommends that the basic Alternative Concepts listed below should be considered “when
determining reasonable alternatives” (FHWA Technical Advisory T 6640.8A, 1987):

o No-Action or No-Build Alternative Concept

e Transportation Demand Management (TDM) Alternative Concept (not included in Advisory T
6640.8A, 1987)

e Transportation System Management (TSM) Alternative Concept

e Mass Transit or Multi-Modal Alternative Concept(s)
Build Alternative Concept(s), which included improvement of existing roadways, of new
location roadways, and hybrid concepts incorporating both of these types of improvements.

The purpose of the first screening is to determine which of these Alternative Concepts could be
developed to meet the purpose of the project. Those concepts that cannot be developed to meet the
purpose of the project will be removed from further consideration.

2.1 ALTERNATIVE CONCEPTS

The Alternative Concepts evaluated in the first screening are summarized below. Additional details
about each of the Alternative Concepts are described in the Southeast Extension First Tier Screening
Traffic Memorandum (HNTB, 2011). A copy of this memorandum is in Appendix A.

2.1.1 No-Build Alternative Concept

The No-Build Alternative Concept typically includes short-term minor improvements (e.g., safety and
maintenance improvements) that maintain continuing operation of the existing roadway network. It
was used as the baseline comparative alternative for the project design year (2035). The No-Build
Alternative Concept assumes that the transportation systems in the project study area will continue to
develop as currently planned in the Capital Area MPO and Durham-Chapel Hill-Carrboro MPO joint
2035 LRTP, but without the proposed Complete 540 - Triangle Expressway Southeast Extension
project.

2.1.2 TDM Alternative Concept

The TDM Alternative Concept includes strategies that result in more efficient use of transportation
resources by changing traveler behavior. Typically, TDM improvements do not involve major capital
improvements. Examples of TDM strategies currently in use in the project study area include
staggered work hours and flex-time (employer-based) and ride-sharing. While ride-sharing strategies,
including carpools and vanpools, can provide a flexible option to transit for some travelers, the ability
of these voluntary programs to substantially reduce traffic volumes on particular roadways is minimal.

Triangle Transit organizes numerous vanpools in the Triangle Region. The Triangle Transit vanpool
program currently has over 25 vanpools connecting locations in the project study area to destinations
across the Triangle Region.

GoTriangle, a partnership of public transportation agencies and organizations in the Triangle Region,
operates a ride-matching service for area residents. Interested residents register with the service and
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GoTriangle provides registrants with lists of other nearby residents also interested in ridesharing.
SmartCommute@rtp is a program operated by the Research Triangle Park (RTP) Foundation. The
program is designed to help RTP employees find alternatives to driving alone to work through TDM
strategies operated by individual employers in RTP. The SmartCommute@rtp program has 27
member employers that represent the majority of RTP’s full-time workers.

2.1.3 TSM Alternative Concept

TSM measures typically consist of low-cost, minor transportation improvements to increase the
capacity or operational efficiency of an existing facility. There are two main types of TSM
improvements: operational and physical.

Examples of TSM operational improvements include:

Traffic law enforcement

Access control

Signal coordination

Turn prohibitions

Speed restrictions

Signal phasing or timing changes

Examples of TSM physical improvements include:

Turn lanes

Intersection realignment

Improved warning and information signs

New signals or stop signs

Intersection geometric and signalization improvements

The TSM Alternative Concept for this study considered minor improvements along the existing major
roadways in the project study area, including Ten-Ten Road, NC 42, NC 55, US 401 and NC 50.
These improvements could include traffic signal coordination, access control measures (e.g., driveway
consolidation, closing median breaks), and intersection improvements such as adding intersection turn
lanes and extending turn lanes to hold longer queues.

TSM measures such as traffic law enforcement, speed restrictions, intersection realignment, improved
warning and information signs and the addition of new signals or stop signs were not included in the
TSM Alternative because these would have limited benefit on overall system traffic operations.
Existing major roadways in the project study area lack sufficient capacity to handle existing and
projected traffic volumes. These TSM measures would provide only minor improvements and would
not reduce congestion.

Traffic signals on most of the major thoroughfares in the project study area are generally spaced from
0.5 miles to 2 miles apart. Most of these facilities also feature numerous unsignalized intersections
and driveway access points. As the number of intersections per mile increases, the opportunity for
crashes increases. The existence of too many intersections per mile also increases delay and
congestion by disrupting the traffic flow through the area and reducing travel speeds.

Coordinated traffic signals on facilities such as these could result in minor improvements in traffic
flow, particularly where existing traffic signals are more closely spaced. However, there would
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continue to be delays at intersections and slowed traffic as motorists turn into and out of driveways
along these routes.

Access control measures such as consolidating driveways and closing median breaks could also result
in minor improvements in traffic flow, particularly along roadways in more urban settings where there
are numerous existing driveways and median breaks. Measures such as these, however, would
typically require service roads to be installed, making the footprint of the improvements much wider.

2.1.4 Mass Transit/Multi-Modal Alternative Concept

The Mass Transit Alternative Concept would include bus or rail passenger service. A major advantage
of mass transit is that it can provide high-capacity, energy-efficient movement in densely traveled
corridors. It also serves high-density areas by offering an option for automobile owners who do not
wish to drive, as well as service to those without access to an automobile. The Multi-Modal
Alternative Concept would combine mass transit with all of the roadway projects included in the 2035
LRTP except Complete 540.

Triangle Transit provides fixed route bus service connecting the major centers of the Triangle Region.
Two Triangle Transit bus routes serve the project study area. Route 102 connects downtown Raleigh
to Garner and serves a park-and-ride lot at the Forest Hills Shopping Center in Garner. Triangle
Transit has proposed to extend this route southeast to Clayton, serving park-and-ride facilities in
Johnston County. Route 311 connects Apex to RTP, with park-and-ride lots at Galaxy Food near
downtown Apex and Lake Pine Plaza.

Raleigh’s Capital Area Transit (CAT) provides fixed-route bus service throughout the city. Two CAT
bus routes serve the project study area. Route 40X provides express bus service between downtown
Raleigh and Wake Technical Community College along US 401. Route 7 connects downtown Raleigh
to Garner, including stops at park-and-ride lots at two shopping centers along US 401. The Knightdale
to Raleigh Express (KDX) route, the result of a partnership between Triangle Transit, CAT, and the
town of Knightdale, connects downtown Raleigh and Knightdale to the east.

The town of Cary’s transit service, C-Tran, operates six fixed bus routes, including one in the project
study area. Route 5 follows Kildaire Farm Road from the northern edge of the project study area to
downtown Cary.

Transit improvements included in the 2035 LRTP include expansion of bus service throughout the
region as well as light rail and commuter service. Light rail between north Raleigh (near 1-540 and
Triangle Town Center), downtown Raleigh, Cary, RTP, Durham and Chapel Hill is included as a 2025
horizon year project. An extension of the light rail system from Cary to Apex is included as a 2035
horizon year project. Commuter rail between Wake Forest, downtown Raleigh, and Clayton is
included as a 2025 horizon year project.

2.1.5 Build Alternative Concepts

Several types of Build Alternative Concepts were considered and evaluated, including improvements
to existing roadways and construction of new location roadways. Additional hybrid concepts were
also considered; these would consist of constructing part of the project as a new location roadway and
improving existing roadways for the remaining part.
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2.1.5.1 Improve Existing Roadways Alternative Concept

The Improve Existing Roadways Alternative Concept would widen existing expressways in the project
study area, upgrade a primary parallel arterial roadway, or consist of a combination of these
improvements. Major travel routes through the project study area include several two- and four-lane
arterial roadways. In the Phase | or western project area (NC 55 Bypass in Apex to 1-40 south of
Raleigh), the primary parallel roadways to a potential new location alternatives are Ten-Ten Road (SR
1010), a two-lane rural arterial roadway; and NC 55 from Apex south to Fuquay-Varina (a two-lane
arterial), continuing east along NC 42 (a two- to five-lane rural arterial roadway). There are no arterial
facilities that provide a parallel roadway to a potential new location alternative in the Phase Il or
eastern part of the project study area—existing roadways in this area do not form a direct link between
I-40 and US 64/US 264 Bypass. Several variations of the Improve Existing Roadways Alternative
Concept were considered:

Improve Existing Roadways 1

Under this variation, the following highways would be widened to twelve lanes: 1-40 from NC 147,
west of Raleigh, to south of NC 42 1-440 from 1-40 to US 64/US 264 Bypass, and US 64/US 264
Bypass from 1-440 to US 64 east of Knightdale. This Alternative Concept is shown in Figure 2-1.

Improve Existing Roadways 2
Between NC 55 and 1-40, this variation would upgrade the following roadways to six lane facilities,
either as controlled-access highways with service roads or as six-lane arterials:

e NC 55 from NC 540 to NC 42

o NC 42 from NC 55to I-40

Between 1-40 and US 64/US 264 Bypass, this variation would widen the following roadways to twelve
lanes:

e 1-40 from south of NC 42 to 1-440

e 1-440 from 1-40 to US 1 north of Raleigh

o US 64/US 264 Bypass from 1-440 to 1-540

This Alternative Concept is shown in Figure 2-2.

Improve Existing Roadways 3

Between NC 55 and 1-40, this variation would upgrade the following roadways to six lane facilities,
either as controlled-access highways with service roads or as six-lane arterials:
o Jessie Drive from NC 540 to Ten Ten Road
e Ten Ten Road from Jessie Drive to I-40 (including a segment on new location between NC 50
and 1-40)

Between 1-40 and US 64/US 264 Bypass, this variation would widen the following roadways to twelve
lanes:
e 1-40 from south of NC 42 to 1-440
e 1-440 from 1-40 to US 1 north of Raleigh
US 64/US 264 Bypass from 1-440 to 1-540

This Alternative Concept is shown in Figure 2-3.
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2.1.5.2 New Location Highway Alternative Concept

The New Location Alternative Concept would involve construction of a controlled-access highway on
new location from NC 55 Bypass in Apex to US 64/US 264 Bypass in Knightdale. This first level of
screening did not differentiate between potential alternative corridor locations. Preliminary Corridor
Segments were developed for subsequent evaluation in the second tier screening, described in Section
4.0.

Based on early, planning-level analysis, it was determined that a tolled scenario would be feasible for
the New Location Alternative Concept. Using preliminary traffic and revenue analysis, NCDOT has
determined that the project is feasible with tolling as part of the project funding mix. Using tolls,
NCDOT can provide a portion of the funding early in the process to augment other resources and
construct the project many years earlier than with solely traditional funding sources. Using tolls as a
funding mechanism for construction and maintenance allows needed capacity to be added when
traditional funding methods would otherwise prevent or delay completion of this important project.
Toll financing will also likely yield favorable results in the project prioritization process at NCDOT;
however, this prioritization process does not influence NEPA-related decision making. The Capital
Area MPO and Durham-Chapel Hill-Carrboro MPO joint LRTP indicates that the funding for
Complete 540 will include tolling.

This New Location Alternative Concept is an extension of the Triangle Expressway (NC 540), North
Carolina’s first modern toll road. This facility was constructed using a combination of funding
sources; some of which are being repaid through toll collections. A similar approach is anticipated for
the Complete 540 project.

A completely non-tolled (traditionally funded) scenario would not be reasonable. The current
NCDOT STIP includes the project as a toll-financed facility; available funds are planned for
implementing other, non-toll projects. Traditional (non-toll) transportation funding sufficient to fully
fund this project is not likely in the foreseeable future. In 2005, the Towns of Cary, Apex, Holly
Springs, Fuquay-Varina and Garner, as well as the Regional Transportation Alliance passed a joint
resolution supporting construction of the project as a toll facility, acknowledging that lack of other
funding sources would delay the project indefinitely. A copy of this resolution is in Appendix B.

2.1.5.3 New Location/Improve Existing Roadway Hybrid Alternative Concept

The New Location/Improve Existing Roadway Hybrid Alternative Concept would include a
combination of constructing a roadway on new location and either widening existing expressways or
upgrading a primary parallel arterial roadway between NC 55 Bypass in Apex and 1-40. Both the new
location and the improved roadway sections of this alternative would be controlled-access highways to
provide a consistent facility type for the length of the project and to be consistent with North
Carolina’s Strategic Highway Corridors (SHC) system. A controlled-access highway option would
maximize the capacity of the new/upgraded road and is warranted by traffic projections for the
existing roadway network. This scenario assumes that the new location sections would be tolled.
Several variations of the Hybrid Alternative Concept were considered:

Hybrid 1

Between NC 55 and 1-40, this variation would involve construction of a controlled-access highway on
new location. Between 1-40 and US 64/US 264 Bypass, this variation would widen the following
roadways to ten lanes:
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e 1-40 from south of NC 42 to 1-440
e 1-440 from 1-40 to US 1 north of Raleigh
o US 64/US 264 Bypass from 1-440 to 1-540

This Alternative Concept is shown in Figure 2-4.

Hybrid 2
Between NC 55 and 1-40, this variation would upgrade the following roadways to six-lane, controlled-
access facilities:

e NC 55 from NC 540 to NC 42

e NC 42 from NC 55to I-40

Between 1-40 and US 64/US 264 Bypass, this variation would involve construction of a controlled-
access highway on new location.

This Alternative Concept is shown in Figure 2-5.

Hybrid 3
Between NC 55 and 1-40, this variation would upgrade the following roadways to six-lane, controlled-
access facilities:
o Jessie Drive from NC 540 to Ten Ten Road
e Ten Ten Road from Jessie Drive to 1-40 (including a segment on new location between NC 50
and 1-40)

Between 1-40 and US 64/US 264 Bypass, this variation would involve construction of a controlled-
access highway on new location. This Alternative Concept is shown in Figure 2-6.

2.2 SCREENING CRITERIA

Each Alternative Concept was evaluated to determine its potential to meet each element of the purpose
of the project. The screening criteria are listed below and are described in further detail in the
following sections.

The primary criteria are:

o Would the Alternative Concept improve transportation mobility for trips within, or
traveling through, the Complete 540 — Triangle Expressway Southeast Extension project
study area during the peak travel period?

e Would the Alternative Concept reduce forecast traffic congestion on the existing
roadway network within the project study area?

A secondary criterion based on a desirable outcome of the project is:

o Would the Alternative Concept improve system linkage in the roadway network in the
project study area?

The ability of each Alternative Concept to meet each of the primary screening criteria was determined
through a combination of quantitative and qualitative evaluations. Several quantitative Measures of
Effectiveness (MOESs) were used in this evaluation; the MOEs are summarized below.
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Those Alternative Concepts that would result in the comparatively largest improvements relative to an
element of the screening criteria would meet that element of the project’s purpose. Conversely,
Alternative Concepts that would either result in the comparatively smallest improvements relative to
an element of the screening criteria would not meet that element of the project’s purpose. In addition,
if it would result in minor, localized, and/or temporary improvements, or if it would have no effect on
that element, the Alternative Concept was considered unable to meet that element of the project
purpose. Alternative Concepts were only eliminated if they would fail to meet one or both of the
primary screening criteria. While each Alternative Concept was qualitatively evaluated according to
its potential to meet the secondary criterion based on the desirable project outcome of system linkage,
this evaluation is only used to provide information about the Alternative Concept. No Alternative
Concepts were eliminated based on their inability to improve system linkage.

It should be noted that carrying an Alternative Concept forward beyond the first screening does not
necessarily mean it will meet the project purpose. Alternatives were carried forward in the first
screening if, based on the information available, they appeared to have the potential to meet both of
the primary elements of the purpose. Alternative Concepts could also be eliminated later in the
process if additional information and details made it clear that they could not meet the project purpose.

2.2.1 Ability to Improve Transportation Mobility for Trips within, or Traveling
Through, the Complete 540 — Triangle Expressway Southeast Extension Project
Study Area during the Peak Travel Period

The goal for the region’s overall transportation system (as defined in the Capital Area MPO and
Durham-Chapel Hill-Carrboro MPO joint 2035 LRTP) is to provide a cost-effective system that,
among other things, maintains long-term mobility for people and the movement of goods. In and
around the Complete 540 study area, this mobility-related need is driven by past and projected future
growth in Wake County, western Johnston County, and around the town of Clayton. The LRTP
includes completion of the 540 Outer Loop (I1-540/NC 540) as a six-lane, new-location toll facility
within the study area as a 2025 horizon year project in order to address mobility needs in this area.
However, a range of transportation improvements would improve mobility in the project study area
and on the surrounding roadway network.

Two Measures of Effectiveness (MOES) were used to evaluate the ability of Alternative Concepts to
improve mobility:
o Average speed on the major roadway network in the project study area during the PM
peak travel period, defined by the Triangle Regional Model (TRM) as 3:00 to 7:00 PM.
Roadway improvements can increase average speed on the major roadway network by
providing new or more direct connections, by increasing the capacity of the roadway
network, and by improving traffic flow on existing facilities, which all reflect improved
mobility. Alternative Concepts that would result in the comparatively largest increase in
average speed over current forecast conditions for 2035 would maximize this MOE and
would contribute towards meeting the improve mobility purpose.

e Travel times during peak travel periods (as defined by the TRM) between major origin
and destination points for commuters in and surrounding the project study area.
Selection of the origin and destination points is described in the Southeast Extension First
Tier Screening Traffic Memorandum (HNTB, 2011). Roadway improvements can reduce
travel times by providing new or more direct connections, by increasing the capacity of
the roadway network, or by improving traffic flow on existing facilities which all reflect
improved mobility. Alternative Concepts that would result in the comparatively largest
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reduction in travel times for the typical user of the transportation system traveling through
the project study area over current forecast conditions for 2035 would maximize this
MOE, helping to meet the mobility purpose of the project.

2.2.2 Ability to Reduce Forecast Traffic Congestion on the Existing Roadway
Network within the Project Study Area

Based on 2008 traffic data, poor levels of service (LOS), which are defined as LOS E and F, currently
occur on several key roadway links in the project study area, including much of 1-40, most of NC 42,
and portions of NC 50. For this study, a desirable level of service is defined as LOS D or better —
conversely, an unacceptable level of service is defined as LOS E or F (Section 3.2). Even with
construction of planned transportation improvements included in the LRTP, projected increases in
traffic volumes are expected to lead to a deterioration of LOS on a substantial portion of the project
study area roadway network to LOS E or F by 2035.

Each Alternative Concept was evaluated according to this evaluation criterion to determine if it would
result in reduced delay during the peak travel period on interstates and arterial roadways within the
project study area over current forecast conditions for 2035. Those Alternative Concepts that would
result in the comparatively largest positive improvement in peak period LOS for the typical user of the
transportation system would meet this element of project purpose.

Three MOEs were used to evaluate the ability of Alternative Concepts to reduce congestion:

e Total Vehicle Hours Traveled (VHT) on the major roadway network in the project study area
over an average daily period. By reducing congestion on the existing roadway network,
roadway improvements can contribute to decreased total VHT on the network. Alternative
Concepts that would result in the comparatively largest reduction in Total VHT on the major
roadway network in the project study area over current forecast conditions for 2035 would
achieve the best results for this MOE and contribute to meeting the congestion reduction
purpose of the project.

e Congested Vehicle Miles Traveled (VMT) on the major roadway network in the project study
area during the PM peak travel period. Major roadway network links forecast to experience
traffic volume to capacity ratios of greater than 0.8 were considered congested links (LOS E
or F). Calculating the 2035 total congested VMT on the major roadway network during the
PM peak travel period provides information about the relative levels of congestion forecast for
the Alternative Concepts. Alternative Concepts that would result in the comparatively largest
reduction in Congested VMT on the major roadway network in the project study area over
current forecast conditions for 2035 would have the greatest impact for this MOE and would
help this Alternative Concept meet this project purpose.

e Congested VHT on the major roadway network in the project study area during the PM peak
travel period. Similar to the preceding two MOEs, this MOE indicates relative levels of
congestion forecast for the Alternative Concepts. Alternative Concepts that would result in
the comparatively largest reduction in Congested VHT on the major roadway network in the
project study area over current forecast conditions for 2035 would achieve the best results for
this MOE and would help meet the congestion reduction project purpose.

2-8
Alternatives Development and Analysis Report
STIP Project Nos. R-2721, R-2828, and R-2829 — May 2014



2.2.3 Ability to Improve System Linkage in the Roadway Network in the Project Study
Area

The 2035 LRTP lists the Complete 540 — Triangle Expressway Southeast Extension as a regionally
significant project. Regionally significant projects provide access to and from the region, or to major
destinations in the region. Statewide, 1-40 is the backbone of North Carolina’s interstate system,
providing the connection between southeastern North Carolina and western North Carolina, including
many of the State’s major cities along this corridor. The project would provide the key remaining link
in the 540 Outer Loop system, increasing access between the terminus of the Western Wake portion of
the Triangle Expressway (NC 540) at NC 55 Bypass in Apex and the existing terminus of 1-540 at US
64/US 264 Bypass in Knightdale. The project also would provide a key link supporting the 1-40
network, thereby improving system linkage in the regional transportation network. Improvements
with the potential for completing the 540 Outer Loop system would improve system linkage, meeting
this desirable outcome of the project. In addition, improvements that provide faster access to the I-
40/1-540 network for residents in the project study area would also improve system linkage and meet
this desirable outcome of the project.

2.3 QUANTITATIVE ANALYSIS OF PROJECT PURPOSE MOEs

The Triangle Regional Model (TRM) was used to generate forecast traffic data to quantitatively
evaluate each of the MOEs for project purpose described in Section 2.2. The development and
analysis of traffic data according to these MOEs is described in the Southeast Extension First Tier
Screening Traffic Memorandum (HNTB, 2011) and summarized below.

For each MOE, the percent change in the metric for each Build Alternative Concept relative to the No-
Build Alternative Concept was calculated. The range of percent changes was then subject to quartile
ranking analysis and each Build Alternative Concept was assigned a quartile ranking from 1 (lowest
quartile, representing the least percent change in the metric) to 4 (highest quartile, representing the
largest percent change in the metric).

It is important to note that the traffic study area used for analysis of the MOEs was slightly larger than
the project study area for alternatives development. To create the traffic study area, the northern
project study area boundary was shifted to include 1-40/1-440 and US 1/US 64. By including these
facilities, the analysis of MOEs could better capture the effects of the various Alternative Concepts on
the area’s roadway network. More information about the traffic study area, including a map, is in
Appendix A.

2.3.1 Average Speed

Average daily travel speeds on the major roadway network in the traffic study area during the PM
peak period were calculated using the TRM. Average daily travel speeds could be calculated for the
No-Build and Build Alternative Concepts; results are shown in Table 2-1.

Under the No-Build scenario, the average daily travel speed on the major roadway network in the
traffic study area during the PM peak period would be 44.8 miles per hour. The New Location
Highway Alternative Concept would result in the largest percent increase in average daily travel
speed, increasing it by 5.7 percent over the No-Build to 47.3 miles per hour. Other Alternative
Concepts in the third and fourth quartile with respect to percent change in travel speed were Improve
Existing 2 (arterial concept), Hybrid 2, and Hybrid 3. The remaining Build Alternative Concepts
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Table 2-1: Average Daily Travel Speeds in Traffic Study Area (2035) — PM Peak

Period
_ Average Speed Percent Char_1ge ngrrt(igen?g?\g:gem
Alternative Concept (mph) Over No-Build Over No-Build

No-Build 44.8 n/a n/a
Improve Existing 1 43.7 -2.5 1
Improve Existing 2 - Arterial 45.6 1.8 3
Improve Existing 2 - Freeway 44.0 -1.8 1
Improve Existing 3 - Arterial 44.1 -1.5 1
Improve Existing 3 - Freeway 44.2 -1.2 2
New Location Highway 47.3 5.7 4
Hybrid 1 44.7 -0.2 2
Hybrid 2 46.1 3.0 3
Hybrid 3 46.3 35 4

Note: Data calculated using the Triangle Regional Model (TRM).

(Improve Existing 1, Improve Existing 2 freeway concept, both Improve Existing 3 concepts, and
Hybrid 1) would reduce average travel speed in the PM peak period.

Average speeds for TDM, TSM and Mass Transit/Multi-Modal Alternative Concepts could not be
modeled using the TRM. While mass transit improvements could potentially improve average daily
speeds in the traffic study area, a substantially higher percentage of buses could potentially decrease
speeds as they must stop to load and unload passengers. TDM improvements would require extremely
high rates of carpooling, telecommuting, etc. to reduce average travel speeds on the roadway network.
Census data show that about 11 percent of workers in the Raleigh area currently travel to work via
carpool and about 3 percent work at home. There is currently no evidence to suggest that significantly
larger percentages of area workers will begin to take advantage of TDM strategies. While TSM
improvements can result in small increases in speeds on freeways/expressways and major arterials,
according to the Southeast Extension First Tier Screening Traffic Memorandum these types of
facilities only account for 20 percent of the regional highway network (nearly 6,000 miles) and 30
percent of traffic study area roadway facilities in the 2035 TRM (HNTB, 2011; Appendix A).

2.3.2 Travel Times

Travel times between representative origin and destination points in and surrounding the traffic study
area were calculated using the TRM. Origins and destinations selected included major employment
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centers for commuters traveling across the traffic study area and centers of more concentrated
residential development in the traffic study area. A large group of origin and destination points was
analyzed; the full analysis of travel times between each origin and destination point is included in the
Southeast Extension First Tier Screening Traffic Memorandum (HNTB, 2011; Appendix A).

A subset of the origin and destination points was selected for closer evaluation of the MOE for project
purpose because they were widely separated points requiring travel across the traffic study area, rather
than simply along the periphery. The PM peak period was selected for evaluation for consistency with
the average speed analysis described in the previous section. Two PM peak period origin points were
then selected for evaluation: Research Triangle Park (RTP) and the Brier Creek area in northwest
Raleigh. These two locations were selected because they represent major origin points for many
commuters crossing the traffic study area during their afternoon commutes home. For each of the two
origin points, four destination points were selected because they lie near four distinct areas near the
traffic study area boundary: Fuquay-Varina at the southwestern boundary, Clayton at the southeastern
boundary, Knightdale at the eastern boundary, and Garner at the northeastern boundary. Forecast
travel times between RTP and each of the four destination points, for the No-Build and Build
Alternative Concepts, are shown in Table 2-2. Forecast travel times between Brier Creek and each of
the four destination points, for the No-Build and Build Alternative Concepts, are shown in Table 2-3.

Under the No-Build scenario, the travel time from RTP to the four destination points during the PM
peak period is forecast to range from 42 minutes to Fuquay-Varina to 70 minutes to Clayton. All of
the Build Alternative Concepts would reduce travel times to all four destination points. The New
Location Highway Alternative Concept would result in the largest average percent decrease in travel
times to the four destination points, decreasing travel times by an average of 13.7 percent. Travel
times for the New Location Highway Alternative Concept would range from 37 minutes to Fugquay-
Varina to 53 minutes to Clayton. The average decrease in travel times for the Hybrid 3 Alternative
Concept (13.2 percent) would be similar to the New Location. Other Alternative Concepts in the third
and fourth quartiles with respect to average percent decrease in travel times between these points were
Improve Existing 3 (freeway concept) and Hybrid 3.

Under the No-Build scenario, the travel time from Brier Creek to the four destination points during the
PM peak period is forecast to range from about 45 minutes to Fuquay-Varina to about 73 minutes to
Clayton. All of the Build Alternative Concepts would reduce travel times to all four destination
points. The Hybrid 1 and Hybrid 3 Alternative Concepts would result in the largest average percent
decrease in travel times to the four destination points, decreasing travel times by an average of about
12 percent. The average decrease in travel times for the New Location Highway Alternative Concept
(11.5 percent) would be similar to Hybrid 1 and Hybrid 2. These three Alternative Concepts, along
with the Improve Existing 3 (freeway concept) Alternative Concept were in the third and fourth
quartiles with respect to average percent decrease in travel times between these points.

Travel times could not be determined for TDM, TSM and Mass Transit/Multi-Modal Alternative
Concepts using the TRM. Buses may actually increase travel times due to frequent stops. Similar to
their ability to reduce average speeds, TDM improvements would require extremely expanded usage
to reduce travel times. As stated in the previous section, there is currently no evidence to suggest that
significantly larger percentages of area workers will begin to take advantage of TDM strategies. Since
TSM improvements can only slightly increase speeds on a subset of roadways in the traffic study area
network, these improvements would have limited effects on travel times.
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Table 2-2: Average Travel Time from RTP to Listed Destinations (2035) — PM Peak Period

Fuquay-Varina Garner Clayton Knightdale Quartile
. Average Ranking of
Alternative
Concept 5 . 5 . 5 . 5 . Percent Average
Time ercen Time ercen Time ercen Time ercen Change Percent
(min) Change over (min) Change over (min) Change over (min) Change over Change
No-Build No-Build No-Build No-Build
No-Build 42 n/a 47 n/a 70 n/a 61 n/a n/a n/a
Improve 41 2.0 42 10.1 62 12.0 56 7.8 8.0 2
Existing 1
Improve
Existing 2 - 40 3.8 45 2.8 68 3.8 58 3.6 3.5 1
Arterial
Improve
Existing 2 - 37 11.6 44 51 65 7.8 60 1.2 6.4 1
Freeway
Improve
Existing 3 - 38 8.5 43 9.1 62 11.9 58 3.7 8.3 2
Arterial
Improve
Existing 3 - 38 8.4 40 14.4 56 20.5 58 4.5 119 3
Freeway
New Location 37 10.7 41 12.9 53 24.5 56 6.8 13.7 4
Highway
Hybrid 1 37 10.4 41 12.0 55 215 56 7.0 12.7 3
Hybrid 2 37 11.3 44 6.0 65 7.1 60 1.2 6.4 1
Hybrid 3 38 9.7 40 15.0 54 23.2 58 4.9 13.2 4
Note: Data calculated using the Triangle Regional Model (TRM).
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Table 2-3: Average Travel Time from Brier Creek to Listed Destinations (2035) — PM Peak Period
Fuquay-Varina Garner Clayton Knightdale Quartile
. Average Ranking of
Alternative
Concent Percent Average
p . Percent . Percent . Percent . Percent Change Percent
Time Time Time Time
(min) Change over (min) Change over (min) Change over (min) Change over Change
No-Build No-Build No-Build No-Build
No-Build 45 n/a 49 n/a 73 n/a 54 n/a n/a n/a
Improve 44 1.9 44 9.8 64 11.6 49 8.3 7.9 2
Existing 1
Improve
Existing 2 - 43 3.6 48 2.7 70 3.6 52 3.8 34 1
Arterial
Improve
Existing 2 - 40 10.9 47 5.0 68 6.5 53 1.5 5.9 1
Freeway
Improve
Existing 3 - 41 8.0 45 8.8 65 10.4 51 4.5 7.9 2
Arterial
Improve
Existing 3 - 41 8.0 43 12.2 59 18.8 51 4.2 10.8 3
Freeway
New Location 40 10.0 43 11.8 56 226 53 17 115 3
Highway
Hybrid 1 40 9.9 43 11.5 58 19.8 50 7.4 12.1 4
Hybrid 2 40 10.5 46 5.7 66 9.0 53 1.0 6.5 1
Hybrid 3 41 9.1 43 12.7 57 21.3 51 4.9 12.0 4
Note: Data calculated using the Triangle Regional Model (TRM).
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2.3.3 Average Daily VHT
Average daily VHT on the major roadway network in the traffic study area was calculated using the

TRM. Average daily VHT could be calculated for the No-Build and Build Alternative Concepts;
results are shown in Table 2-4.

Table 2-4: Average Daily VHT in Traffic Study Area (2035)

. Average Daily Percent Char_1ge Qgirrtc”een?gwgr?gem
Alternative Concept VHT Over No-Build Over No-Build
No-Build 322,833 n/a n/a
Improve Existing 1 321,977 -0.27 1
Improve Existing 2 - Arterial 320,563 -0.70 1
Improve Existing 2 - Freeway 320,235 -0.80 1
Improve Existing 3 - Arterial 317,757 -1.57 2
Improve Existing 3 - Freeway 316,609 -1.93 3
New Location Highway 311,621 -3.47 4
Hybrid 1 315,093 -2.40 3
Hybrid 2 319,482 -1.04 2
Hybrid 3 313,038 -3.03 4

Note: Data calculated using the Triangle Regional Model (TRM).

Under the No-Build scenario, the average daily VHT on the major roadway network in the traffic
study area would be 322,833. All of the Build Alternative Concepts would decrease average daily
VHT. The New Location Highway Alternative Concept would result in the largest percent decrease in
VHT, decreasing it by 3.47 percent relative to the No-Build to 311,621 miles per hour. Other
Alternative Concepts in the third and fourth quartile with respect to percent change in VHT were
Improve Existing 3 (freeway concept), Hybrid 1, and Hybrid 3.

Average daily VHT could not be determined for TDM, TSM and Mass Transit/Multi-Modal
Alternative Concepts using the TRM. For the Mass Transit Alternative Concept, estimates of the
requirements to improve the existing transit system in the Triangle Region needed to achieve VHT
reduction equivalent to the Build Alternative Concepts were developed based on current transit usage
data and Census data. This showed that a minimum of nearly 600 additional full buses, at a capacity
of 50 passengers each, or nearly 200 additional full light rail trains, at a capacity of 150 passengers
each, would be needed on a daily basis in the traffic study area to achieve a VHT reduction
comparable to the Build Alternative Concepts (HNTB, 2011). Currently, only about 50 area buses
(Triangle Transit, City of Raleigh, Town of Cary, etc.) enter the traffic study area. In addition, current
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data show that buses in the traffic study area are rarely used at full capacity. There would need to be a
twelve-fold increase in the number of buses serving the area to achieve a result comparable to the
Build Alternative Concepts. There is currently no light rail service in the Triangle Region. Although
transit can complement other transportation improvements, the travel demand in the traffic study area
exceeds the ability for transit alone to provide service levels that would approach the VHT benefits
provided by the Build Alternative Concepts. Details about this evaluation are in the Southeast
Extension First Tier Screening Traffic Memorandum (HNTB, 2011; Appendix A).

The TRM is designed to address roadway and transit projects, while TDM improvements are primarily
policy-based programs that cannot explicitly be captured as inputs to be calibrated by the TRM. A
quantitative estimate described in the Southeast Extension First Tier Screening Traffic Memorandum
(HNTB, 2011) showed that 15 percent of traffic study area workers would need to use TDM strategies
such as carpooling or telecommuting on a daily basis to achieve a VHT reduction comparable to the
Build Alternative Concepts. This would require rates of telecommuting and carpooling more than
double current levels. There is currently no evidence to suggest that significantly larger percentages of
area workers will begin to take advantage of TDM strategies.

TSM improvements can increase speeds on freeways/expressways and major arterials by 2 to 3
percent (HNTB, 2011). Because these improvements are localized and can be very specific to
changing traffic conditions, they cannot be modeled at a “macro” level in a regional travel demand
model. Roughly 53 percent of traffic study area VHT occurs on facilities that could accommodate
TSM improvements. If all such TSM-eligible facilities in the traffic study area were improved,
resulting in a 2.5 percent decrease in VHT on those facilities, the VHT reduction would still be less
than that achieved by the Build Alternative Concepts.

2.3.4 Congested VMT

Congested VMT on the major roadway network in the traffic study area during the PM peak period
was calculated using the TRM. Congested VMT could be calculated for the No-Build and Build
Alternative Concepts; results are shown in Table 2-5.

Under the No-Build scenario, the congested VMT on the major roadway network in the traffic study
area during the PM peak period would be 6,549,416. All of the Build Alternative Concepts would
decrease congested VMT. The New Location Highway Alternative Concept would result in the
largest percent decrease in congested VMT, decreasing it by 26.0 percent relative to the No-Build to
4,844,007. Other Alternative Concepts in the third and fourth quartile with respect to percent change
in congested VMT were Improve Existing 3 (arterial concept), Hybrid 1, and Hybrid 3.

Congested VMT could not be determined for TDM, TSM and Mass Transit/Multi-Modal Alternative
Concepts using the TRM.
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Table 2-5: Congested VMT in Traffic Study Area (2035) — PM Peak Period

Percent Change Quartile Ranking of
) Congested VMT . Percent Change
Alternative Concept Over No-Build Over No-Build
No-Build 6,549,416 n/a n/a
Improve Existing 1 5,592,004 -14.6 1
Improve Existing 2 - Arterial 5,897,955 -9.9 1
Improve Existing 2 - Freeway 5,388,014 -17.7 2
Improve Existing 3 - Arterial 4,947,718 -24.5 3
Improve Existing 3 - Freeway 5,032,733 -23.2 2
New Location Highway 4,844,007 -26.0 4
Hybrid 1 4,960,427 -24.3 3
Hybrid 2 5,682,614 -13.2 1
Hybrid 3 4,750,561 -27.5 4

Note: Data calculated using the Triangle Regional Model (TRM).
2.3.5 Congested VHT

Congested VHT on the major roadway network in the traffic study area during the PM peak period
was calculated using the TRM. Congested VHT could be calculated for the No-Build and Build
Alternative Concepts; results are shown in Table 2-6.

Under the No-Build scenario, the congested VHT on the major roadway network in the traffic study
area during the PM peak period would be 146,271. All of the Build Alternative Concepts would
decrease congested VHT. The New Location Highway Alternative Concept would result in the largest
percent decrease in congested VHT, decreasing it by 30 percent relative to the No-Build to 102,325.
Other Alternative Concepts in the third and fourth quartile with respect to percent change in congested
VHT were Improve Existing 3 (arterial concept), Hybrid 1, and Hybrid 3.

Congested VHT could not be determined for TDM, TSM and Mass Transit/Multi-Modal Alternative
Concepts using the TRM. An additional 1,400 buses or 500 light rail trains operating at maximum
capacity would be required to achieve reductions in congested VHT similar to the Build Alternative
Concepts (HNTB, 2011).

The quantitative estimate described in the Southeast Extension First Tier Screening Traffic
Memorandum (HNTB, 2011) showed that over 60,000 traffic study area workers (nearly 60 percent of
maximum TDM-eligible employees) would need to use TDM strategies such as carpooling or
telecommuting to achieve a congested VHT reduction comparable to the Build Alternative Concepts.
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This would require rates of telecommuting and carpooling more than triple current levels. There is
currently no evidence to suggest that significantly larger percentages of area workers will begin to take
advantage of TDM strategies.

TSM improvements would also not feasibly be able to reduce congested VHT impacts on a similar
scale as the Build Alternative Concepts. The differences in congested VHT reduction between TSM
improvements and the Build Alternative Concepts were even greater than their differences in average
daily VHT.

Table 2-6: Congested VHT in Traffic Study Area (2035) — PM Peak Period

Percent Change Quartile Ranking of
) Congested VMT o No-B 'I?j Percent Change
Alternative Concept ver No-bul Over No-Build
No-Build 146,271 n/a n/a
Improve Existing 1 128,035 -12.5 1
Improve Existing 2 - Arterial 129,384 -11.5 1
Improve Existing 2 - Freeway 122,479 -16.3 2
Improve Existing 3 - Arterial 112,219 -23.3 3
Improve Existing 3 - Freeway 113,805 -22.2 2
New Location Highway 102,325 -30.0 4
Hybrid 1 110,969 -24.1 3
Hybrid 2 123,170 -15.8 1
Hybrid 3 102,547 -29.9 4

Note: Data calculated using the Triangle Regional Model (TRM).

Table 2.7 summarizes the results of the quantitative analysis of project purpose MOEs. For each of
the two primary project purpose elements (improve mobility and reduce congestion), the table
highlights those Alternative Concepts that received no quartile rankings below 3. In other words,
these Alternative Concepts performed above the median value for each metric and would therefore
have the largest potential for improvement relative to that element of the project purpose. These
Alternative Concepts were considered to meet that element of the project purpose. Using this analysis,
two Alternative Concepts quantitatively met the purpose element of improving mobility: New
Location Highway and Hybrid 3. Three Alternative Concepts met the purpose element of reducing
congestion: New Location, Hybrid 1 and Hybrid 3.
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Table 2-7: Summary of Quartile Rankings of MOEs for Build Alternative Concepts

Improve Mobility MOEs

Reduce Congestion MOEs

Travel Time | Travel Time

Alt " Average from RTP from Brier Average Congested Congested

ernative . - i _ .

Concept Speed - PM PM Creek - PM Daily VHT VMT - PM VHT - PM

Improve
Existing 1 1 2 2 1 1 1
Improve
Existing 2 - 3 1 1 1 1 1
Arterial
Improve
Existing 2 - 1 1 1 1 2 2
Freeway
Improve
Existing 3 - 1 2 2 2 3 3
Arterial
Improve
Existing 3 - 2 3 3 3 2 2
Freeway
Ngw Location 4 4 3 4 4 4
Highway
Hybrid 1 2 3 4 3 3 3
Hybrid 2 3 1 1 2 1 1
Hybrid 3 4 4 4 4 4 4

Notes: Shaded rows identify Alternative Concepts that received no quartile rankings below 3 for any of the MOEs for the project

purpose element (improve mobility; reduce congestion).

2.4 ALTERNATIVE CONCEPTS SCREENING

Each of the Alternative Concepts was evaluated for its potential to meet each element of the project
purpose using the screening criteria described in Section 2.2. Table 2-8 lists the results of the first tier
screening. This table lists each Alternative Concept and whether it meets or does not meet the each
element of project purpose. The following subsections provide a discussion of the results and include:

e A description of the alternative concept.

Discussion of its ability to meet the element of project purpose using the screening criteria. If

the alternative concept meets or could be designed to meet an element of the project purpose
there is a v' next to the text. If it would not meet the element of the project purpose, there is a

% next to the text.

e A decision whether the alternative should be carried forward to the second tier screening of
Preliminary Corridor Segments.

Alternatives Development and Analysis Report
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Table 2-8: First Tier Screening — Ability of Alternative Concepts to Meet Purpose of the

Project
Primary Purpose Desirable Outcome
Improves Improves System
Alternative Concept Transportation Reduces Congestion prox y
. Linkage
Mobility

No-Build X X X
Transportation Demand x x x
Management

Transportation System x x x
Management

Mass Transit/Multi-Modal x x X
Improve Existing 1 x x X
Improve Existing 2 - Arterial x X v
Improve Existing 2 - Freeway X X v
Improve Existing 3 - Arterial X X v
Improve Existing 3 - Freeway X X v
New Location Highway v v v
(Expressway)

Hybrid 1 x v v
Hybrid 2 x x v
Hybrid 3 v v v

Notes: X indicates the alternative cannot be designed to meet this element of project purpose. v indicates the alternative could
be designed to meet this element of project purpose.

2.4.1 No-Build Alternative Concept
2.4.1.1 Ability to Meet Project Purpose

X Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
The No-Build Alternative Concept would include only transportation improvements included in the
LRTP, without the Complete 540 project. Conditions in 2035 are represented in the traffic forecast for
the No-Build scenario in 2035, which forecasts traffic flow to be negatively affected by limited
roadway capacity and increasing traffic volumes. The No-Build Alternative Concept would not
include any additional improvements, beyond those in the 2035 No-Build scenario that would increase
travel speed or reduce travel times over current forecast conditions, so it would not improve mobility
at all for trips within, or traveling through, the Complete 540 project study area during the peak travel
period.
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b 4 Reduce forecast traffic congestion on the existing roadway network in the project study
area. The conditions projected by constructing only the planned improvements to the transportation
network included in the LRTP, not including this project, are represented by the 2035 No-Build traffic
forecast scenario. This scenario forecasts that a substantial portion of the roadway network will
operate at unacceptable LOS in 2035. The No-Build Alternative Concept therefore would not reduce
average daily VHT, congested VMT, or congested VHT over current forecast conditions, so it would
not reduce forecast traffic congestion at all on the existing roadway network in the project study area.

X Improve system linkage in the regional transportation network (desirable outcome). The
No-Build Alternative Concept will neither complete the 540 Outer Loop system nor provide faster
access to the 1-40/1-540 network for residents in the project study area, so it would not improve system
linkage in the regional transportation network.

2.4.1.2 Decision Whether to Retain for Second Screening
Decision: Retain the No-Build Alternative Concept for comparison purposes.

The No-Build Alternative Concept would fail to meet the two primary elements of project purpose:
improving mobility and reducing congestion. However, in accordance with NEPA (40 CFR
1502.14(d)) and FHWA guidance (FHWA Technical Advisory T 6640.8A, 1987), the No-Build
Alternative will be given full consideration in this analysis to provide a baseline for comparison with
other Detailed Study Alternatives. This Alternative Concept would also fail to meet the desirable
outcome of improving system linkage.

2.4.2 Transportation Demand Management Alternative Concept
2.4.2.1 Ability to Meet Project Purpose

X Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
As described in Section 2.3, the TDM Alternative would require large increases in the number of
traffic study area workers using TDM strategies, such as carpooling or telecommuting, in order to
increase average speed and reduce travel times on the same scale as the Build Alternative Concepts.
There is currently no evidence to suggest that significantly larger percentages of area workers will
begin to take advantage of TDM strategies. Therefore, this Alternative Concept would not result in
comparatively large reductions in travel times or comparatively large increases in average speed, so it
would not improve mobility for trips within, or traveling through, the Complete 540 project study area
during the peak travel period.

b 4 Reduce forecast traffic congestion on the existing roadway network in the project study
area. Similarly, to achieve reductions in average daily VHT, congested VMT, and congested VHT on
the same scale as the Build Alternative Concepts, as many as 60 percent of TDM-eligible workers in
the traffic study area would need to take advantage of TDM strategies to achieve a comparable
reduction in congested VHT to the Build Alternative Concepts. As there is no evidence to suggest that
this is reasonable, this Alternative Concept would not result in a comparatively large reduction in
forecast traffic congestion on the existing roadway network in the project study area, so it does not
meet this element of project purpose.

X Improve system linkage in the regional transportation network (desirable outcome). The
TDM Alternative Concept will neither complete the 540 Outer Loop system nor provide faster access
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to the 1-40/1-540 network for residents in the project study area, so it would not improve system
linkage in the regional transportation network.

2.4.2.2 Decision Whether to Retain for Second Screening
Decision: Eliminate the TDM Alternative Concept from further consideration.

The TDM Alternative Concept would fail to meet the two primary elements of project purpose:
improving mobility and reducing congestion. Because it would not meet the purpose of this project, it
is not a reasonable alternative and is therefore eliminated from further analysis. This Alternative
Concept would also fail to meet the desirable outcome of improving system linkage.

2.4.3 Transportation System Management Alternative Concept
2.4.3.1 Ability to Meet Project Purpose

X Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
As described in Section 2.3, while TSM improvements can increase speeds on freeways/expressways
and major arterials by 2 to 3 percent, these types of facilities only account for a small portion of traffic
study area roadway facilities in the 2035 TRM. For this reason, the TSM Alternative Concept would
not increase average speeds or reduce travel times on the same scale as the Build Alternative
Concepts. Therefore, this Alternative Concept would not result in comparatively large reductions in
travel times or comparatively large increases in average speed, so it would not improve mobility for
trips within, or traveling through, the Complete 540 project study area during the peak travel period.

X Reduce forecast traffic congestion on the existing roadway network in the project study
area. Implementing TSM improvements on all facilities that could accommodate TSM improvements
in the traffic study area for the project would require improvements to approximately 300 miles of
roadway. It would be extremely difficult to implement improvements on that scale. Even if all TSM-
eligible facilities in the traffic study area were improved, the reduction in VHT, congested VMT, and
congested VHT would still be less than that achieved by the Build Alternative Concepts. This
Alternative Concept would not be reasonable to implement and would not result in a comparatively
large reduction in forecast traffic congestion on the existing roadway network in the project study area,
so it does not meet this element of project purpose.

X Improve system linkage in the regional transportation network (desirable outcome). The
TSM Alternative Concept will neither complete the 540 Outer Loop system nor provide faster access
to the 1-40/1-540 network for residents in the project study area, so it would not improve system
linkage in the regional transportation network.

2.4.3.2 Decision Whether to Retain for Second Screening
Decision: Eliminate the TSM Alternative Concept from further consideration.

The TSM Alternative Concept would fail to meet the two primary elements of project purpose:
improving mobility and reducing congestion. Because it would not meet the purpose of this project, it
is not a reasonable alternative and is therefore eliminated from further analysis. This Alternative
Concept would also fail to meet the desirable outcome of improving system linkage.
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2.4.4 Mass Transit/Multi-Modal Alternative Concept
2.4.4.1 Ability to Meet Project Purpose

X Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
As described in Section 2.3, buses, which are by far the predominant type of transit available in the
project study area, may actually reduce average speeds and increase travel times as buses make
frequent stops to pick up and drop off passengers. In addition, existing and forecast ridership levels
would not be expected to remove sufficient numbers of vehicles from the roadway network to result in
notable reduction in network speeds. Therefore, this Alternative Concept would not result in
comparatively large reductions in travel times or comparatively large increases in average speed, so it
would not improve mobility for trips within, or traveling through, the Complete 540 project study area
during the peak travel period.

X Reduce forecast traffic congestion on the existing roadway network in the project study
area. Vast expansions in transit services and ridership in the traffic study area would be required to
achieve reductions in average daily VHT, congested VMT, and congested VHT on the same scale as
the Build Alternative Concepts. This Alternative Concept would not result in a comparatively large
reduction in forecast traffic congestion on the existing roadway network in the project study area, so it
does not meet this element of project purpose.

X Improve system linkage in the regional transportation network (desirable outcome). The
Mass Transit/Multi-Modal Alternative Concept will neither complete the 540 Outer Loop system nor
provide faster access to the 1-40/1-540 network for residents in the project study area, so it would not
improve system linkage in the regional transportation network.

2.4.4.2 Decision Whether to Retain for Second Screening

Decision: Eliminate the Mass Transit/Multi-Modal Alternative Concept from further
consideration.

The Mass Transit/Multi-Modal Alternative Concept would fail to meet the two primary elements of
project purpose: improving mobility and reducing congestion. Because it would not meet the purpose
of this project, it is not a reasonable alternative and is therefore eliminated from further analysis. This
Alternative Concept would also fail to meet the desirable outcome of improving system linkage.

2.4.5 Improve Existing Roadways 1 Alternative Concept

Under this Alternative Concept, the following highways would be widened to twelve lanes: 1-40 from
NC 147, west of Raleigh, to south of NC 42 1-440 from 1-40 to US 64/US 264 Bypass, and US 64/US
264 Bypass from 1-440 to US 64 east of Knightdale. This Alternative Concept is shown in Figure 2-1.

2.4.5.1 Ability to Meet Project Purpose

X Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
The Improve Existing Roadways 1 Alternative Concept would widen several area highways to twelve
lanes. As shown in Section 2.3, it would not result in a comparatively large reduction in travel times
relative to the other Build Alternative Concepts and it would result in a reduction in average travel
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speeds. Therefore, it would not improve mobility for trips within, or traveling through, the Complete
540 project study area during the peak travel period.

b4 Reduce forecast traffic congestion on the existing roadway network in the project study
area. While the Improve Existing Roadways 1 Alternative Concept would result in small reductions
in average daily VHT, congested VMT, and congested VHT over current forecast conditions, these
reductions would be comparatively smaller than the reductions produced by other Build Alternative
Concepts. This Alternative Concept would therefore not result in a comparatively large reduction in
forecast traffic congestion on the existing roadway network in the project study area, so it does not
meet this element of project purpose.

X Improve system linkage in the regional transportation network (desirable outcome). The
Improve Existing Roadways 1 Alternative Concept would not complete the 540 Outer Loop system.
In addition, because it would not improve any transportation facilities providing direct access to points
within the project study area, it would not provide faster access to the 1-40/1-540 network for residents
in the project study area. It would therefore not improve system linkage in the regional transportation
network.

2.4.5.2 Decision Whether to Retain for Second Screening

Decision: Eliminate the Improve Existing Roadways 1 Alternative Concept from further
consideration.

The Improve Existing Roadways 1 Alternative Concept would fail to meet the two primary elements
of project purpose: improving mobility and reducing congestion. Because it would not meet the
purpose of this project, it is not a reasonable alternative and is therefore eliminated from further
analysis. This Alternative Concept would also fail to meet the desirable outcome of improving system
linkage.

2.4.6 Improve Existing Roadways 2 Alternative Concept

Between NC 55 and 1-40, this Alternative Concept would upgrade the following roadways to six lane
facilities, either as controlled-access expressways with service roads or as six-lane arterials:

e NC 55 from NC 540 to NC 42

e NC 42 from NC 55 to 1-40

Between 1-40 and US 64/US 264 Bypass, this Alternative Concept would widen the following
roadways to twelve lanes:

e 1-40 from south of NC 42 to 1-440

e 1-440 from 1-40 to US 1 north of Raleigh

e US 64/US 264 Bypass from 1-440 to 1-540

This Alternative Concept is shown in Figure 2-2.

2.4.6.1 Ability to Meet Project Purpose

x Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.

The Improve Existing Roadways 2 Alternative Concept would improve existing facilities within the
project study area and would also widen some highways to twelve lanes. Two variations on this
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Alternative Concept were evaluated—one that would improve existing facilities by widening them to
six-lane arterial facilities and another that would widen and improve them to controlled-access
freeways/expressways. As shown in Section 2.3, neither variation on this Alternative Concept would
result in a comparatively large reduction in travel times relative to the other Build Alternative
Concepts. The freeway variation would result in a reduction in average travel speeds, although the
arterial variation would increase average travel speeds. Neither of these variations would achieve both
of these MOEs; therefore, this Alternative Concept would not meet the improve mobility project
purpose for trips within, or traveling through, the Complete 540 project study area during the peak
travel period.

X Reduce forecast traffic congestion on the existing roadway network in the project study
area. While the Improve Existing Roadways 2 Alternative Concept (both variations) would result in
small reductions in average daily VHT, congested VMT, and congested VHT over current forecast
conditions, these reductions would be comparatively smaller than the reductions produced by other
Build Alternative Concepts. This Alternative Concept would therefore not result in a comparatively
large reduction in forecast traffic congestion on the existing roadway network in the project study area,
so it does not meet this element of project purpose.

v Improve system linkage in the regional transportation network (desirable outcome). The
Improve Existing Roadways 2 Alternative Concept would not complete the 540 Outer Loop system.
However, it would improve existing transportation facilities providing direct access to points within
the project study area, so it would provide faster access to the 1-40/1-540 network for residents in the
project study area. It would therefore improve system linkage in the regional transportation network.
This Alternative Concept would meet the desirable outcome of improving system linkage.

2.4.6.2 Decision Whether to Retain for Second Screening

Decision: Eliminate the Improve Existing Roadways 2 Alternative Concept from further
consideration.

The Improve Existing Roadways 2 Alternative Concept would fail to meet the two primary elements
of project purpose: improving mobility and reducing congestion. Because it would not meet the
purpose of this project, it is not a reasonable alternative and is therefore eliminated from further
analysis. This Alternative Concept would meet the desirable outcome of improving system linkage.

2.4.7 Improve Existing Roadways 3 Alternative Concept

Between NC 55 and 1-40, this Alternative Concept would upgrade the following roadways to six lane
facilities, either as controlled-access highways with service roads or as six-lane arterials:
o Jessie Drive from NC 540 to Ten Ten Road
e Ten Ten Road from Jessie Drive to I-40 (including a segment on new location between NC 50
and 1-40)

Between 1-40 and US 64/US 264 Bypass, this Alternative Concept would widen the following
roadways to twelve lanes:
e 1-40 from south of NC 42 to 1-440
e 1-440 from 1-40 to US 1 north of Raleigh
US 64/US 264 Bypass from 1-440 to 1-540

This Alternative Concept is shown in Figure 2-3.
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2.4.7.1 Ability to Meet Project Purpose

X Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
The Improve Existing Roadways 3 Alternative Concept would improve existing facilities within the
project study area and would also widen some highways to twelve lanes. Two variations on this
Alternative Concept were evaluated—one that would improve existing facilities by widening them to
six-lane arterial facilities and another that would widen and improve them to controlled-access
freeways/expressways. As shown in Section 2.3, neither variation on this Alternative Concept would
result in a comparatively large reduction in travel times relative to the other Build Alternative
Concepts. The freeway variation would result in a reduction in average travel speeds, although the
arterial variation would increase average travel speeds. Neither of these variations would achieve both
of these MOEs; therefore, this Alternative Concept would not meet the improve mobility project
purpose for trips within, or traveling through, the Complete 540 project study area during the peak
travel period.

X Reduce forecast traffic congestion on the existing roadway network in the project study
area. While the Improve Existing Roadways 3 Alternative Concept (both variations) would result in
small reductions in average daily VHT, congested VMT, and congested VHT over current forecast
conditions, these reductions would be comparatively smaller than the reductions produced by other
Build Alternative Concepts. This Alternative Concept would therefore not result in a comparatively
large reduction in forecast traffic congestion on the existing roadway network in the project study area,
so it does not meet this element of project purpose.

v Improve system linkage in the regional transportation network (desirable outcome). The
Improve Existing Roadways 3 Alternative Concept would not complete the 540 Outer Loop system.
However, it would improve existing transportation facilities providing direct access to points within
the project study area, so it would provide faster access to the 1-40/1-540 network for residents in the
project study area. It would therefore improve system linkage in the regional transportation network.
This Alternative Concept would meet the desirable outcome of improving system linkage.

2.4.7.2 Decision Whether to Retain for Second Screening

Decision: Eliminate the Improve Existing Roadways 3 Alternative Concept from further
consideration.

The Improve Existing Roadways 3 Alternative Concept would fail to meet the two primary elements
of project purpose: improving mobility and reducing congestion. Because it would not meet the
purpose of this project, it is not a reasonable alternative and is therefore eliminated from further
analysis. This Alternative Concept would meet the desirable outcome of improving system linkage.

2.4.8 New Location Highway Alternative Concept
2.4.8.1 Ability to Meet Project Purpose

X Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
As shown in Section 2.3, the New Location Alternative Concept would result in the comparatively
largest increase in average travel speed. For peak period travel between RTP and several destination
points, it would result in the comparatively largest reduction of average travel time. For travel
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between Brier Creek and these destination points, it would result in a comparatively large reduction in
average travel time. Therefore, this Alternative Concept would improve mobility for trips within, or
traveling through, the Complete 540 project study area during the peak travel period.

v Reduce forecast traffic congestion on the existing roadway network in the project study
area. The New Location Alternative Concept would result in the comparatively largest reductions in
average daily VHT, congested VMT, and congested VHT over current forecast conditions. This
Alternative Concept would therefore result in the comparatively largest reduction in forecast traffic
congestion on the existing roadway network in the project study area, so it does meet this element of
project purpose.

v Improve system linkage in the regional transportation network (desirable outcome). The
New Location Alternative Concept would complete the 540 Outer Loop system and provide faster
access to the 1-40/1-540 network for residents in the project study area. It would therefore improve
system linkage in the regional transportation network.

2.4.8.2 Decision Whether to Retain for Second Screening
Decision: Retain the New Location Highway Alternative Concept for the second screening.

The New Location Alternative Concept would meet all elements of the project purpose and the
desirable outcomes for this project and is therefore advanced to the second screening level. This
Alternative Concept would also meet the desirable outcome of improving system linkage. A number
of Preliminary Corridors on new location were developed and quantitatively screened to identify those
that should be carried forward to further quantitative screening; these are discussed in Section 3.5.

2.4.9 Hybrid 1 Alternative Concept

Between NC 55 and 1-40, this Alternative Concept would involve construction of a controlled-access
highway on new location. Between 1-40 and US 64/US 264 Bypass, this Alternative Concept would
widen the following roadways to ten lanes:

e 1-40 from south of NC 42 to 1-440

o 1-440 from 1-40 to US 1 north of Raleigh

o US 64/US 264 Bypass from 1-440 to 1-540

This Alternative Concept is shown in Figure 2-4.
2.4.9.1 Ability to Meet Project Purpose

b 4 Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
The Hybrid 1 Alternative Concept would construct a new location roadway between NC 55 and 1-40
and would improve existing facilities between 1-40 and US 64/US 264 Bypass. As shown in Section
2.3, this Alternative Concept would result in a comparatively large reduction in travel times relative to
the other Build Alternative Concepts. However, this Alternative Concept would actually result in a
reduction in average travel speeds. This Alternative Concept would fail to meet both of these MOEs;
therefore, it would not improve mobility for trips within, or traveling through, the Complete 540
project study area during the peak travel period.
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v Reduce forecast traffic congestion on the existing roadway network in the project study
area. The Hybrid 1 Alternative Concept would result in comparatively large reductions in average
daily VHT, congested VMT, and congested VHT over current forecast conditions relative to other
Build Alternative Concepts. This Alternative Concept would therefore result in a comparatively large
reduction in forecast traffic congestion on the existing roadway network in the project study area, so it
does meet this element of project purpose.

v Improve system linkage in the regional transportation network (desirable outcome). The
Hybrid 1 Alternative Concept would complete one of the remaining portions of the 540 Outer Loop
system, between NC 55 and 1-40. It would therefore improve system linkage in the regional
transportation network. This Alternative Concept would meet the desirable outcome of improving
system linkage.

2.4.9.2 Decision Whether to Retain for Second Screening
Decision: Eliminate the Hybrid 1 Alternative Concept from further consideration.

The Hybrid 1 Alternative Concept would meet project purpose element of reducing traffic congestion,
but would not meet the project purpose element of improving mobility. Because it fails to meet both
of these primary elements of the project purpose it is not a reasonable alternative and is therefore
eliminated from further analysis. This Alternative Concept would meet the desirable outcome of
improving system linkage.

2.4.10 Hybrid 2 Alternative Concept

Between NC 55 and 1-40, this Alternative Concept would upgrade the following roadways to six-lane,
controlled-access facilities:

e NC 55 from NC 540 to NC 42

e NC 42 from NC 55 to 1-40

Between 1-40 and US 64/US 264 Bypass, this Alternative Concept would involve construction of a
controlled-access highway on new location.

This Alternative Concept is shown in Figure 2-5.
2.4.10.1 Ability to Meet Project Purpose

X Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
The Hybrid 2 Alternative Concept would improve existing facilities between NC 55 and 1-40 and
would construct a new location roadway between 1-40 and US 64/US 264 Bypass. As shown in
Section 2.3, this Alternative Concept would result in a comparatively large reduction in travel times
relative to the other Build Alternative Concepts. However, this Alternative Concept would actually
result in a reduction in average travel speeds. This Alternative Concept would fail to meet both of
these MOEs; therefore, it would not improve mobility for trips within, or traveling through, the
Complete 540 project study area during the peak travel period.

x Reduce forecast traffic congestion on the existing roadway network in the project study
area. While the Hybrid 2 Alternative Concept would result in small reductions in average daily VHT,
congested VMT, and congested VHT over current forecast conditions, these reductions would be
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comparatively smaller than the reductions produced by other Build Alternative Concepts. This
Alternative Concept would therefore not result in a comparatively large reduction in forecast traffic
congestion on the existing roadway network in the project study area, so it does not meet this element
of project purpose.

4 Improve system linkage in the regional transportation network (desirable outcome). The
Hybrid 2 Alternative Concept would complete one of the remaining portions of the 540 Outer Loop
system, between NC 55 and 1-40. It would therefore improve system linkage in the regional
transportation network. This Alternative Concept would meet the desirable outcome of improving
system linkage.

2.4.10.2 Decision Whether to Retain for Second Screening
Decision: Eliminate the Hybrid 2 Alternative Concept from further consideration.

The Hybrid 2 Alternative Concept would fail to meet the two primary elements of project purpose:
improving mobility and reducing congestion. Because it would not meet the purpose of this project, it
is not a reasonable alternative and is therefore eliminated from further analysis. This Alternative
Concept would meet the desirable outcome of improving system linkage.

2.4.11 Hybrid 3 Alternative Concept

Between NC 55 and 1-40, this Alternative Concept would upgrade the following roadways to six-lane,
controlled-access facilities:
e Jessie Drive from NC 540 to Ten Ten Road
e Ten Ten Road from Jessie Drive to I-40 (including a segment on new location between NC 50
and 1-40)

Between 1-40 and US 64/US 264 Bypass, this Alternative Concept would involve construction of a
controlled-access highway on new location. This Alternative Concept is shown in Figure 2-6.

2.4.11.1 Ability to Meet Project Purpose

X Improve transportation mobility for trips within, or traveling through, the Complete 540
— Triangle Expressway Southeast Extension project study area during the peak travel period.
The Hybrid 3 Alternative Concept would improve existing facilities between NC 55 and 1-40 and
would construct a new location roadway between 1-40 and US 64/US 264 Bypass. As shown in
Section 2.3, the Hybrid 3 Alternative Concept would result in a comparatively large increase in
average travel speed relative to the other Build Alternative Concepts. It would also result in
comparatively large decreases in travel times between evaluated origin and destination points. This
Alternative Concept would therefore improve mobility for trips within, or traveling through, the
Complete 540 project study area during the peak travel period.

v Reduce forecast traffic congestion on the existing roadway network in the project study
area. The Hybrid 3 Alternative Concept would result in comparatively large reductions in average
daily VHT, congested VMT, and congested VHT over current forecast conditions relative to other
Build Alternative Concepts. This Alternative Concept would therefore result in a comparatively large
reduction in forecast traffic congestion on the existing roadway network in the project study area, so it
does meet this element of project purpose.
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v Improve system linkage in the regional transportation network (desirable outcome). The
Hybrid 3 Alternative Concept would complete one of the remaining portions of the 540 Outer Loop
system, between 1-40 and US 64/US 264 Bypass. It would therefore improve system linkage in the
regional transportation network. This Alternative Concept would meet the desirable outcome of
improving system linkage.

2.4.11.2 Decision Whether to Retain for Second Screening
Decision: Retain the Hybrid 3 Alternative Concept for the second screening.

The Hybrid 3 Alternative Concept would meet all elements of the project purpose and the desirable
outcomes for this project and is therefore advanced to the second screening level. This Alternative
Concept would also meet the desirable outcome of improving system linkage.

2.5 ALTERNATIVE CONCEPTS TO BE CARRIED FORWARD TO SECOND
SCREENING

At the August 10, 2010, resource and regulatory agency meeting, NCDOT summarized the
methodology used for screening Alternative Concepts and provided an overview of the results of this
screening (Section 6.1.3). Representatives of resource and regulatory agencies were able to review
this information and provide input to ensure that the range of reasonable Alternative Concepts under
consideration covered the full spectrum of potential Alternative Concepts. The public was also
afforded opportunities to provide input on Alternative Concepts at and following the Public
Informational Meetings on September 21, 22, and 23, 2010, and December 2, 2010. More information
about these opportunities and the resulting input is provided in Section 5.2.2 and Section 6.

Table 2-9 lists the Alternative Concepts carried forward to a second screening, as well as those
eliminated from further consideration based on the evaluations described in the previous sections.

Table 2-9: Alternative Concepts to be Carried Forward to Second Screening
Alternative Concepts Retained for Second Alternative Concepts Eliminated from Further

Screening Consideration
No-Build Transportation Demand Management
New Location Roadway Transportation System Management
New Location/Improve Existing Roadway Hybrid 3 Mass Transit/Multi-Modal

Improve Existing Roadways 1

Improve Existing Roadways 2

Improve Existing Roadways 3

Hybrid 1

Hybrid 2
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3 DEVELOPMENT OF PRELIMINARY CORRIDOR
SEGMENTS

Preliminary Corridor Segments, 1,000 feet wide, were developed based on a range of factors including
land suitability mapping, basic design criteria, and engineering feasibility. Another factor was the
ability to combine segments to form complete end-to-end alternatives. For the Alternative Concepts
carried forward from the first screening level, it is assumed that a controlled-access toll facility would
be constructed within the 1,000-foot wide corridors represented by the corridor segments.

3.1 PROJECT STUDY AREA

As shown in Figure 1-2 and described in Section 1.2, the project study area is located south and
southeast of the City of Raleigh between the towns of Holly Springs to the west and Knightdale to the
east. The project study area was developed in conjunction with resource and regulatory agencies. It
was devised to encompass the area within which reasonable and feasible alternatives for meeting the
elements of the project purpose could be developed. The existing terminus of the Western Wake
portion of the Triangle Expressway (NC 540) at NC 55 Bypass in Apex and the terminus of 1-540 at
US 64/US 264 Bypass in Knightdale generally coincide with the respective western and eastern
boundaries of the project study area. In particular, these two boundaries were necessary for
development of alternatives that would improve transportation mobility for trips within or through the
project area, particularly between rapidly growing communities south and east of Raleigh and major
employment and activity centers along the 540 Outer Loop and along roadways connecting to the 540
Outer Loop. The northern boundary, which roughly follows the southern outskirts of Raleigh and
Cary, and the southern boundary, which generally follows NC 42, were particularly influenced by the
project purpose of reducing congestion on major roadways in the Raleigh area, such as 1-40, 1-440, US
64, and US 1, over forecast conditions for 2035. North of this northern boundary and south of this
southern boundary, alternatives would be unlikely to draw as much traffic off of these existing
facilities. While most of the project study area is within Wake County, a small portion of western
Johnston County is also included. Portions of eight incorporated municipalities—Apex, Holly
Springs, Cary, Fuquay-Varina, Garner, Raleigh, Knightdale and Clayton—and numerous
unincorporated communities are located within the project study area.

The 540 Outer Loop is part of the Raleigh and Triangle Region core transportation network. Other
elements of this network include 1-440, 1-40, NC 147, US 70, US 1, US 64, US 401, and US 264. The
project study area encompasses a relatively small portion of the larger core transportation network for
the region. However, from a transportation perspective, this element of the system has region-wide
implications for traffic service and system operations. The Capital Area MPO and Durham-Chapel
Hill-Carrboro MPO have jointly included this project as an element of their 2035 Long Range
Transportation Plan (LRTP). Through the MPO long range transportation planning process,
consideration has been given to alternative transportation approaches to meet the overall social,
economic, environmental, and mobility needs in the region. While this study builds upon the regional
planning efforts and utilizes a regional perspective for traffic forecasting, the focus of this study is on
the sub-regional area known as the project study area.
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3.2 PROJECT STUDY AREA TRAFFIC CONDITIONS

Varying from a four- to eight-lane facility, 1-40 is the primary controlled access highway corridor for
regional connectivity between the project study area and major employment and activity centers in the
Triangle Region (Raleigh, Durham, Cary, and Chapel Hill), Raleigh-Durham International Airport
(RDU), and the Research Triangle Park (RTP), the region’s largest employment center. Traveling
west from Knightdale, motorists can also use 1-440 or 1-540 through northern Wake County to reach
area employment centers and to travel through the region. For residents in rapidly growing areas of
southern and southeastern Wake County and western Johnston County, other transportation options
are available but they include primary and secondary roads with lower posted speed limits, no control
of access, and traffic signals. These routes include Ten-Ten Road (SR 1010) and NC 42, the primary
east-west routes in southern Wake County, and US 401, NC 50, and US 70, which serve north-south
travel. There are limited transit options in the area, primarily consisting of a small number of fixed
bus routes traveling on congested roadways along the northern edge of the project study area.

Regional through traffic between areas south and east of Raleigh and areas west of Raleigh, including
interregional truck traffic, is generally limited to traveling on 1-40/1-440 south of Raleigh. Since these
routes serve high volumes of local traffic, interregional traffic limited to these same routes adds
additional traffic volumes and also results in inefficient travel across the region. Statewide, 1-40 is the
backbone of North Carolina’s interstate system, providing the connection between southeastern North
Carolina, including Wilmington and other coastal towns, and western North Carolina, including
Greensboro, Winston-Salem, and Asheville. Therefore, in addition to being a key transportation
corridor for local freight and commuter traffic, 1-40 through the Triangle Region is also a key corridor
for long distance travelers. 1-40 also serves a substantial amount of traffic travelling to and from
eastern North Carolina on US 64 and US 264.

As described in Section 1.2.1, poor levels of service (LOS), defined as LOS E or F, currently
characterize several major roadways in and near the project study area. With increases in traffic
volumes projected in the future, a substantial portion of the roadway network in and near the project
study area would deteriorate to LOS E or F by 2035 (Figure 1-4). For this study, a desirable level of
service is defined as LOS D or better — conversely, an unacceptable level of service is defined as LOS
E or F. LOS characteristics are generally established on a case-by-case basis to meet project-specific
goals. For Complete 540, providing LOS D for a freeway/expressway segment in the worst-case peak
hour in the design year provides acceptable overall traffic operations by maintaining high-speed
mobility and providing excess traffic capacity along the facility. Based on the Highway Capacity
Manual (HCM 2000), LOS D for a freeway/expressway segment indicates a slight decline in free-flow
operations and maneuverability as traffic density increases. LOS E, at its highest density value,
describes freeway/expressway operation at capacity with volatile operations because virtually no
usable gaps exist in the traffic stream. At LOS E, maneuverability is extremely limited, the level of
physical and psychological comfort afforded the driver is poor and therefore, it is not a desirable
design year LOS for the project.

3.3 PROTECTED CORRIDOR

During the early to middle 1990s, NCDOT determined that implementation of the State’s
Transportation Corridor Official Map Act (Map Act) (GS §136-44.50) was appropriate for Phase | of
the Complete 540 project, from NC 55 Bypass in Apex to 1-40 near the Wake/Johnston county line.
The Map Act permits the preservation of a highway corridor when specific conditions are met.
Alternative corridors were developed and analyzed, and public hearings were held to present the
corridor proposed for protection. The North Carolina Board of Transportation formally adopted a
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preserved corridor for the segment between NC 55 and US 401 (STIP project R-2721) in August 1996,
and for the segment between US 401 and 1-40 (STIP project R-2828) in March 1997. This corridor
was selected based on a preliminary environmental analysis to identify a route that would minimize
overall impacts. No corridor was protected for Phase Il of the project, from 1-40 to US 64/US 264
Bypass (STIP project R-2829), although a potential corridor for Phase Il was identified in the mid-
1990s based on known major environmental features. The project phases and the protected corridor
are shown in Figure 3-1.

The protected corridor was based on the roadway design criteria at the time of corridor protection.
Changes in these design criteria over the intervening years may result in impacts beyond the limits of
the protected corridor. For the current environmental assessment, a study corridor has been
established that is substantially larger than the protected corridor to allow flexibility in design to
minimize impacts.

To date, NCDOT has purchased 44 of the parcels within the protected corridor, totaling 376 acres.
This is approximately 26 percent of the total 1,465 acres within the protected corridor. Examination of
aerial photography and field reviews has confirmed that much of the land in the protected corridor
remains undeveloped. Although some right-of-way has already been acquired within the protected
corridor, this previous acquisition cannot influence the NEPA process and its outcomes for the project,
in accordance with 23 CFR 710.501(b). NCDOT will equally evaluate the protected corridor and a
range of other possible routes as part of this study.

3.4 ESTABLISHING BROAD AREAS FOR PRELIMINARY CORRIDOR LOCATIONS

This section describes the general constraints considered in developing the Preliminary Corridor
Segments.

3.4.1 Route Continuity and Logical Project Termini

The proposed project is intended to improve transportation mobility by providing additional high-
speed, safe and efficient regional transportation infrastructure. To create high-speed regional
transportation infrastructure, the proposed project would provide a controlled-access facility. The
eastern project terminus is at 1-540 at US 64/US 264 Bypass in Knightdale and the western project
terminus is at the Western Wake portion of the Triangle Expressway (NC 540) at NC 55 Bypass in
Apex. These termini are necessary for development of alternatives that would enhance connectivity
between rapidly growing communities south and east of Raleigh and major employment centers along
the 540 Outer Loop and along roadways connecting to the Outer Loop. Connecting these two points
would also improve system linkage, an other desirable outcome of the project. This would provide
continuity for the 540 Outer Loop system.

As described in Section 1.2, this project would likely be constructed in two phases and each of these
phases would have independent utility. When constructed, Phase | of the project would connect the
Western Wake portion of the Triangle Expressway to 1-40 south of Raleigh, providing an end-to-end
connection between NC 540 and 1-40. Traffic would be able to completely bypass 1-40/1-440 from the
Wake/Johnston County line to southwest of Durham. Phase Il of the project would connect 1-40 south
of Raleigh to US 64/US 264 Bypass in Knightdale. Similarly, this would provide a direct connection
between 1-40 near the county line to US 64 east of the city.

In the Phase | area, there are parallel routes to a new location facility that connect the western project
terminus to 1-40. The most notable parallel route, however, is 1-40/1-440, and this system does not
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connect to the western project terminus. As NCDOT considered it important to evaluate the option of
widening existing segments of 1-40 and 1-440 instead of constructing a new facility, the vicinity of the
existing interchange between 1-40 and NC 540 (west of RDU Airport) was used as the western
terminus for this option. Existing connections between [-40 and the eastern project terminus in the
Phase Il area are limited to secondary roads that form an indirect route between these points. In the
Phase Il area, the only significant parallel route is formed by 1-40, 1-440, and US 64/US 264 Bypass.
For the purposes of considering improvements to existing roadways, the eastern project study area
boundary was used as the eastern project terminus in the Phase 11 area.

3.4.2 LRTP Recommendations

The Capital Area MPO and Durham-Chapel Hill-Carrboro MPO joint LRTP includes completion of
the 540 Outer Loop (1-540 and NC 540) as a six-lane, new location toll facility within the project
study area as a 2025 horizon year project. The LRTP shows interchanges proposed at the following
eleven locations:

Holly Springs Road (SR 1152)
Bells Lake Road

US 401 (Fayetteville Road)
Old Stage Road (SR 1006)
NC 50 (Benson Road)

1-40

White Oak Road (SR 1209)
us70

Old Baucom Road

Auburn Knightdale Road (SR 2525)
Poole Road (SR 1007)

3.4.3 Natural and Human Environment Features

Land suitability mapping shows the natural and human environment features in the project study area.
These features include wetlands, streams, floodplains, known endangered species locations, water
supply watersheds, hazardous waste/materials locations, historic resources, places of worship, schools,
businesses, community facilities, and neighborhoods.

The land suitability mapping for the project study area was developed using data layers obtained from
a variety of Geographic Information System (GIS) databases (NCDOT, NC Department of
Environment and Natural Resources, Wake County, Johnston County, US Geological Survey, and US
Fish and Wildlife Service), state resource agency files, aerial photography, and field visits.

Examples of major natural features in the project study area include numerous wetlands, streams and
lakes. Major water bodies in the project study area include the Neuse River, Swift Creek, Middle
Creek, White Oak Creek, Lake Benson, Lake Wheeler, Sunset Lake, and Bass Lake. Several streams
in the project study area are on North Carolina’s list of impaired waters under Section 303(d) of the
Clean Water Act. These include Swift Creek between from Lake Wheeler south to the area near NC
42 and portions of Middle Creek west of US 401 in the Phase | project area and the Neuse River,
Crabtree Creek, Walnut Creek, and Little Creek in the Phase Il project area. In 2008, the Wake
County Board of Commissioners affirmed the County’s intent to protect several priority stream
corridors, which are targeted for land preservation efforts. In the project study area, Middle Creek and
the section of Swift Creek between Lake Wheeler and Lake Benson are priority stream corridors.
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Several municipalities are located within the project study area. Most of incorporated Holly Springs,
including its downtown and many of its largest residential neighborhoods, including Sunset Ridge and
Sunset Oaks, and commercial developments, is within the project study area. The southern fringes of
incorporated Cary and Apex are just east of Holly Springs, and this area includes numerous large
planned residential subdivisions along with schools and parks.

The southwestern corner of the project study area includes the northern and eastern portions of
incorporated Fuquay-Varina, which feature a mix of large residential subdivisions, rural residential
uses and agricultural operations.

East of US 401, the project study area becomes increasingly rural. South of Lake Benson, there are
low-density residential subdivisions and agricultural development. North of Lake Benson, the central
area of Garner includes urban residential development and commercial development. The US 70
corridor between Garner and Clayton features regional shopping centers along with numerous
industrial developments. Industrial and regional commercial development also characterizes the areas
surrounding 1-40 east of Garner.

East of 1-40 and US 70, the project study area is highly rural, with widespread agricultural
development and related rural land uses, although suburban development is starting to spread into the
area. The northeastern edge of the project study area includes more commercial and industrial
development.

The portion of northern Johnston County in the project study area is also characterized by a mix of
agricultural, rural residential, and suburban residential development. The area surrounding the NC 42
interchange on 1-40 includes highway-oriented commercial development.

3.5 PRELIMINARY CORRIDOR SEGMENTS
3.5.1 New Location Highway Segments

Preliminary Corridor Segments that would be constructed on new location were identified across the
project study area. The widespread residential and commercial development that has occurred since
establishment of the protected corridor, along with the numerous natural environmental constraints in
the project study area, significantly limits the number of feasible locations for corridor segments.

As shown in Figure 3-2, 40 new location Preliminary Corridor Segments were identified. For
descriptive and analytical purposes, it is helpful to describe the Preliminary Corridor Segments for
several distinct subareas within the project study area.

3.5.1.1 Protected Corridor

Segments 1 through 6 and Segment 33 are part of the protected corridor for Phase | of the project.
Segments 7 through 9 are part of the potential corridor identified in the mid-1990s for Phase Il and
have been since shown on project maps as a representative corridor for Phase II.
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3.5.1.2 Western Project Terminus

Segments in this area would connect to the Western Wake portion of the Triangle Expressway,
forming the western terminus of the Complete 540 project. Besides Segment 1 of the protected
corridor, the two other options in this area are:

Segment 10, following a roughly north-to-south alignment from the terminus of the Western
Wake portion of the Triangle Expressway at NC 55 Bypass. It would extend through central
Holly Springs and cross Middle Creek, ending between Holly Springs and Fuquay-Varina.

Segment 39, following a roughly north-to-south alignment from the Western Wake portion of
the Triangle Expressway, crossing NC 55 Bypass south of Holly Springs and ending between
Holly Springs and Fuquay-Varina.

3.5.1.3 West of US 401

This area extends between eastern Holly Springs and US 401. The options in this area are:

Segment 17, beginning just east of the potential interchange along the protected corridor for
Phase | at Kildaire Farm Road and Holly Springs Road. It would extend towards the
southeast, east of Pierce Olive Road in the vicinity of Optimist Farm Road. It creates one of
three distinct options (Segments 10 and 39 are the other two options) for an alignment
alternative south of the protected corridor.

Segment 18, connecting Segment 17 to the US 401 area, extending eastward just south of
Optimist Farm Road and just north of Middle Creek. It provides an alternative to the
protected corridor in creating an alignment for Phase | of the project north of Middle Creek.

Segment 20, also connecting Segment 17 to the US 401 area, but crossing Middle Creek and
connecting to alignments in the southern part of the project study area. In combination with
Segment 17, Segment 20 creates one of the three distinct options for an alignment alternative
south of the protected corridor.

Segment 11 and Segment 16 would each connect Segment 39 and Segment 11 to the US 401
area, extending between James Slaughter Road and US 401. Segment 12 serves as a short
connector between either Segment 20 or Segment 11 and adjacent segments to the east.
Segment 13 serves as a short connector between Segment 12 and adjacent segments to the
east. Segment 22 and Segment 25 serve as short connectors between Segment 16 and
alignments to the east.

3.5.1.4 US 401 Vicinity

This area spans the region just west and east of US 401. The options in this area are:

Segment 26, linking the protected corridor and an alignment option extending north of Lake
Benson, in the Garner area. It would cross the Swift Creek Watershed Critical Area between
Lake Wheeler and Lake Benson and extend through the Water Supply Watershed.

Segment 19 and Segment 21, connecting US 401 to OIld Stage Road, just south of the
protected corridor for Phase I.
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Segment 24, connecting US 401 just north of Fuquay-Varina to Old Stage Road just south of
the protected corridor, following a roughly northeastern route. Alignments using this segment
would begin with a southern swing from the Western Wake portion of the Triangle
Expressway and then turn northeastward near Fuquay-Varina, turning back toward the
southeast near NC 50. Segment 23 serves as a short connector between Segment 12 to the
west and Segment 24.

Segment 12, connecting US 401 to the Sauls Road area in the southernmost part of the project
study area. It is the only route that would continue an alignment alternative across the
southern part of the project study area.

3.5.1.5 NC 50 Vicinity

This area extends between Old Stage Road and NC 50. The options in this area are:

Segment 15, connecting alignments through the southernmost part of the project study area to
the protected corridor for Phase | at its potential interchange on NC 50. It is the only
connection of the southern alignments to the eastern part of the protected corridor.

Segment 28 and Segment 30, connecting alignments through the southern part of the project
study area to a potential 1-40 interchange just south of US 70 in southeastern Garner.

Segment 40, connecting Segment 14 to Segment 31 through the southernmost part of the
project study area.

3.5.1.6 1-40 Vicinity

This area crosses 1-40 and includes three potential interchange locations on 1-40. One is the potential
interchange that is part of the protected corridor (Segment 33)—this would be a combined interchange
at 1-40 and the Clayton Bypass. The other two potential interchanges on 1-40 are part of Segment 29
and Segment 31.

Segment 29 connects Segment 30 to Segment 27 and includes a potential 1-40 interchange just
south of US 70 in southeastern Garner. This is the northernmost of the potential 1-40
interchanges.

Segment 31 crosses 1-40 near the Wake/Johnston County line and includes two separate
interchanges at 1-40 and the Clayton Bypass. This is the southernmost of the potential 1-40
interchanges. Segment 32 and Segment 35 serve as short connectors between Segment 31 and
adjacent segments to the east.

Segment 34 is a short connector between Segment 6, part of the protected corridor for Phase I,
and Segment 36, which provides an alternative to the potential corridor identified in the mid-
1990s for Phase Il (see below).

3.5.1.7 East of I-40

This area is the Phase Il portion of the project study area. The options in this area are:

Segment 27, which connects Segment 26, providing the only alignment option north of Ten-
Ten Road and Lake Benson, to the potential corridor identified in the mid-1990s for Phase II.
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e Segment 36 and Segment 38, which together connect alignments crossing 1-40 near the
Wake/Johnston County line to Segment 9 near the Auburn-Knightdale Road area in
Knightdale. Together, these segments provide an alignment alternative to the potential
corridor identified in the mid-1990s for Phase Il (Segments 7 and 8), forming an alignment
option farther to the east.

e Segment 37, which would provide a third alignment option in the eastern part of the project
study area. It is the farthest east of the alignment options in this area.

3.5.2 Hybrid 3 Alternative Concept Segment

Preliminary Corridor Segments under consideration also include the option of improving existing
roadways for the remaining portion of the improvements. As described in Section 2.1.5.3, the Hybrid
3 Alternative Concept, which would include both new location roadway and improvements to existing
roadways, was advanced to the second tier screening. This option would include widening and
upgrading the following roadways to six-lane, controlled-access facilities in the Phase I portion of the
project study area, which together create a Phase | segment for this Alternative Concept:

e Jessie Drive from NC 540 to Ten Ten Road
e Ten Ten Road from Jessie Drive to 1-40 (including a segment on new location between NC 50
and 1-40)

Between 1-40 and US 64/US 264 Bypass, this variation would involve construction of a controlled-
access highway on new location.

3.5.3 Tolling

The Capital Area MPO and Durham-Chapel Hill-Carrboro MPO joint LRTP indicates that the funding
for the Complete 540 project will include tolling. It is assumed that toll collection for this project
would be all-electronic (no booths for on-site payment), and new location corridors were assumed to
be able to accommodate a toll facility within the standard right-of-way for a controlled-access facility
(about 300 feet).

There were additional considerations for incorporating tolling into corridor segments along existing
roadways. State law prohibits tolling of existing roadways and all toll roads must have a free alternate
route (GS 8136-89.197). To accommodate this, constructing the project along an existing roadway
corridor would require frontage roads to provide the free alternative route, which would increase the
width of right-of-way needed for the project by approximately 160 feet. See Section 3.5.2 for a
description of existing roadways under consideration as Preliminary Corridor Segments.
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4 SECOND TIER SCREENING OF PRELIMINARY
CORRIDOR SEGMENTS

The goal of this second screening is to evaluate Preliminary Corridor Segments using a combination of
qualitative and broad quantitative factors. Qualitative factors included engineering feasibility and
likelihood of meeting the project purpose. Broad quantitative factors included physical characteristics
and potential impacts on natural and human environmental features. Preliminary Corridor Segments
retained through this second screening were advanced into the third tier screening of preliminary
alternatives for Phase | and Phase Il of the project, described in Section 5.

4.1 SECOND TIER SCREENING METHODS

The initial 40 Preliminary Corridor Segments described in Section 3.5 and shown in Figure 3.2 were
evaluated based on their physical characteristics, and potential impacts on the natural and human
environment. For each segment, impacts were estimated, using GIS data, for a conceptual right-of-way
width. A 300-foot wide conceptual right-of-way was set roughly along the centerline of each segment,
with alignment shifts in certain locations to minimize impacts to the human and natural environment.
At potential interchange areas, the conceptual right-of-way widens to 500 feet on either side of the
centerline, extending 100 feet upstream and downstream of the interchange. The following factors
were used to evaluate the Preliminary Corridor Segments:

Length in miles

Number of interchanges

Number of ponds impacted

Streams impacted (number of stream crossings and linear feet of stream impacts)

Wetlands impacted (number of National Wetland Inventory (NWI) wetlands impacted and

total acreage of impacts)

o Number of structures requiring relocation (residences, businesses, and other large structures),
based on NCDOT March 2010 aerial photography; County GIS data and tax records were
referenced to identify structures built after March 2010 and to more carefully distinguish
residences and businesses from outbuildings

o National Register of Historic Places (NRHP)-listed properties impacted

Acreage within Swift Creek Watershed Critical Area

NWI wetlands were used for second and third tier screening because uniform data are available for the
entire project study area. NWI wetlands were used consistently for all Preliminary Corridor Segments
and Preliminary Study Corridors during the second and third tier screening. More detailed wetlands
data based on field delineations of jurisdictional features will be used to evaluate Detailed Study
Alternatives (DSAs) in the Draft EIS.

Analysis of existing archaeological data for the project study area will be used to conduct a
preliminary evaluation of potential archaeological resources in the vicinity of the DSAs after the DSASs
have been identified. This evaluation will be documented in the Draft EIS.

Table 4-1 displays a summary of these evaluation factors for each of the 40 Preliminary Corridor
Segments. Using the comparative evaluation data along with a review of the Preliminary Corridor
Segments map, a process of elimination was used, as documented below, to determine whether to
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Table 4-1: Preliminary Corridor Segments — Summary of Potential Impacts

Segment Length (MI) InTngr?:;é);s Inﬁ)g:c?tz d Streams Stzﬁgns NWI Wetlands | NWI Wetlands (AC) ?etéluocct;treej Ngrgzel_rltisézd Crltliarle\évgeg;s hed Retained?
1 0.98 1 0 1 504 1 3.50 2 0 0 Yes
2 1.98 1 2 314 1 0.05 28 0 0 Yes
3 3.55 1 3 3,742 2 5.20 61 0 0 Yes
4 5.32 2 7 11 3,688 2 9.00 30 0 0 Yes
5 2.35 0 2 3,842 2 12.03 0 0 Yes
6 3.78 2 2 6,915 1 25.42 0 0 Yes
7 4.61 3 8 14 10,737 4 26.30 35 0 0 Yes
8" 2.15 1 3 11 3,850 4 6.50 13 0 0 Yes
on 2.20 2 2 10 5,250 0 0.00 17 0 0 Yes
10 4.32 1 4 11 4,744 7 6.33 105 0 0 Yes
11 3.36 1 6 11 4,368 1 0.29 57 0 0 Yes
12 0.88 1 1 2 1,619 1 0.18 20 0 0 Yes
13 0.61 0 0 313 0 0.00 1 0 0 Yes
14 5.29 1 2 11 4,674 3 3.33 54 0 0 Yes
15 1.95 0 0 6 1,497 2 1.99 6 0 0 Yes
16 4,59 2 6 12 3,806 3 3.61 56 0 0 No
17 1.80 0 2 1 487 1 0.33 6 0 0 Yes
18 2.97 1 2 11 2,681 2 5.88 64 0 0 No
19 4.34 2 2 13 6,669 4 16.51 48 0 0 No
20 3.55 1 2 8 3,616 1 2.74 28 0 0 Yes
21 4.60 2 1 14 5,174 4 10.76 40 0 0 No
22 1.18 0 0 1,474 1 1.12 0 0 0 No
23 1.10 0 0 1,472 1 1.13 0 0 No
24 4.65 1 3 12 3,926 3 18.36 34 0 0 No
25 0.53 0 0 1 323 0 0.00 0 0 0 No
26 11.13 4 8 30 16,617 7 31.41 253 0 10.60 Yes
27 1.77 1 7 1,421 0 0.00 14 0 0 Yes
28 5.95 1 1 1,713 3 5.77 66 0 0 No
29 2.15 1 2 15 12,053 3 13.68 4 0 0 Yes
30 6.56 1 5 12 3,193 3 13.79 59 0 0 Yes
31 5.37 3 4 24 11,459 4 43.80 23 0 0 Yes
32 0.41 0 0 0 0 0 0.00 0 0 0 Yes
33 0.47 0 0 7 4,768 7 24.44 0 0 0 Yes
34 0.43 0 0 7 4,789 7 24.44 0 0 0 Yes
35 0.35 0 0 0 0 0 0.00 0 0 0 Yes
36 1.40 1 0 2 754 1 5.00 30 0 0 Yes
37 10.94 5 8 26 14,340 11 21.01 54 0 0 No
38 5.52 3 7 14 7,164 7 9.68 32 0 0 Yes
39 7.21 3 4 19 8,386 2.41 20 0 0 No
40 6.73 1 5 27 11,071 5 30.86 50 0 0 No

Hybrid 3 — 17.17 5 30 34 22,870 14 64.11 621 2 0 Yes

Phase |

Sources: NC OneMap, National Wetlands Inventory, NCDOT aerial photography, Wake County and Johnston County tax parcel mapping
Notes: Potential impacts were calculated within 150 feet of either side of the centerline for each segment. “lmpacts are for original alignments for these segments. Their alignments were subsequently shifted to reduce impacts (Section 4.2.1).

MI — miles. LF — linear feet. AC — acres.
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retain each segment for further consideration or to dismiss the segment. Table 4-1
summarizes the decisions made for each segment. Two general approaches were used to reach
these decisions:

Individual Segment Assessment — When a preliminary corridor segment provided a route
with no other similar options and when additional information and evaluation would help
demonstrate whether the segment was viable and reasonable, the segment was carried forward
for further screening. Preliminary Corridor Segments with no similar options but with
potentially substantial impacts were each qualitatively evaluated to determine if the potential
impacts would make the segment impractical or unreasonable to implement.

Relative Segment Comparison — Preliminary Corridor Segments in areas with several
options providing a similar route were evaluated with a relative comparison of impacts.
Preliminary Corridor Segments with greater impacts to natural or human environmental
features compared to other segments providing a similar route were eliminated from further
study.

SEGMENT ASSESSMENT AND COMPARISON

4.2.1 Segments 1 through 9 and Segment 33

As described in Section 3.5.1.1, these segments comprise the protected corridor for Phase | of the
project and the potential corridor identified in the mid-1990s for Phase Il. Review of the potential
impacts within these segments showed that they remain viable options, although Segments 7 through 9
impact a large area of 100-year floodplain and numerous streams near the eastern project terminus.
The alignments of Segments 7 through 9 were shifted slightly to avoid these resources to the greatest
extent possible. These shifts resulted in a 38 percent reduction in the linear feet of streams impacted
and a 74 percent reduction in the wetlands impacted by these three segments, although they would
result in additional relocations. Table 4-2 shows the impact minimization achieved through these
alignment shifts. As shown in Figure 4-1, Segments 7 through 9 incorporate these shifts.

Table 4-2: Reduction in Impacts — Shifted Alignments for Segments 7, 8 and 9

Streams (LF) NWI Wetlands (AC) Structures Relocated
Segment Original Shifted Original Shifted Original Shifted
Alignment [ Alignment | Alignment | Alignment | Alignment | Alignment
7 10,737 5,169 26.30 4.93 35 36
8 3,850 2,091 6.50 3.52 13 12
9 5,250 5,074 0.00 0.00 17 34
TOTAL 19,837 12,334 32.80 8.45 65 82
Reduction 38% 74% -26%

Sources: NC OneMap, National Wetlands Inventory
Notes: Potential impacts were calculated within 150 feet of either side of the centerline for each segment. LF — linear feet. AC

— acres.

4.2.2 Western Project Terminus

e Segment 10 — Retained for further evaluation
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The advantage of Segment 10 over Segment 39 is that it would avoid the potentially
complicated and complex reconfiguration of the southern terminus of the Western Wake
portion of the Triangle Expressway at the NC 55 Bypass. Its disadvantages relative to
Segment 39 are that it would bisect an established area of residential subdivisions, schools,
and other community features in central Holly Springs, requiring relocations of an estimated
105 structures; it would require a crossing of Middle Creek; and it would have greater wetland
impacts than Segment 39. Because its advantages are significant even with respect to its
disadvantages, Segment 10 was retained for further evaluation.

Segment 39 — Eliminated from further consideration

This segment would connect to the Western Wake portion of the Triangle Expressway west of
its southern terminus, requiring construction of a new interchange and abandonment of the
remaining segment of the Triangle Expressway to its current terminus at NC 55 Bypass.

While Segment 39 does provide an alternate location for the project in this part of the project
study area, its drawbacks from financial and construction standpoints are considerable.
Construction of a new interchange on the Western Wake portion of the Triangle Expressway
would be very costly. In addition, the bonds that were sold to finance construction of the
existing Triangle Expressway were based on the assumption that the project would be an
operating, tolled facility for its entire planned length. Abandonment of a portion of this
roadway would pose an uncertain risk with respect to its financing.

Segment 39 would also directly impact a Wake County landfill along the west side of the NC
55 Bypass, reducing capacity of the landfill and incurring additional high costs to purchase
right-of-way within the landfill. The primary advantages of Segment 39 are that it would
avoid crossing Middle Creek and would avoid crossing through the more central, developed
area of Holly Springs. Despite these notable advantages, its disadvantages would render
Segment 39 infeasible; therefore, it was eliminated from further consideration.

Much of the public and local government feedback from the Public Informational Workshops
suggested that an alignment option west of the NC 55 Bypass would be preferable because it
would minimize impacts to Holly Springs while still providing a potentially useful connection
between the Western Wake portion of the Triangle Expressway and growing areas around
Fuquay-Varina. Numerous options for locating a corridor segment west of the NC 55 Bypass
were examined and all faced the same problems described above. While such an alignment
would minimize community impacts in Holly Springs, its drawbacks make an alignment west
of the NC 55 Bypass infeasible.

West of US 401

Segment 17 — Retained for further evaluation

Segment 17 is unique in that it provides the only link between the western project terminus
and segments south of Middle Creek east of Holly Springs. By connecting to Segment 18, it
also provides an alignment option to Segment 3 north of Middle Creek. Because there are no
similar options to this segment and because further evaluation would be useful in assessing its
impacts, Segment 17 was retained for further evaluation.

Segment 18 — Eliminated from further consideration

The combination of Segment 17 and Segment 18 would result in greater impacts in several
categories than Segment 3, which provide a similar route. Segment 18 is closer to Middle
Creek and would therefore impact more wetlands and streams. The combined Segments 17
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and 18 would require 70 relocations, compared to 61 for Segment 3. Because this route offers
no advantage to Segment 3 and is in the same general location, Segment 18 was eliminated
from further consideration.

Segment 20 — Retained for further evaluation.

Since Segment 20, in combination with Segment 17, provides one of the three distinct options
for an alignment alternative in the southern part of the project study area, it was retained for
further evaluation.

Segment 11 and Segment 12 — Retained for further evaluation

Segment 16, Segment 22, and Segment 25 — Eliminated from further consideration
Segment 16 is slightly longer than Segment 11. Although Segment 11 would have slightly
greater stream impacts than Segment 16 (4,368 linear feet versus 3,806 linear feet), Segment
16 would result in 3.61 acres of wetland impact versus 0.29 acres of wetlands impacted with
Segment 11. Segment 16 would also intersect with US 401 at a less favorable angle than
Segment 11, resulting in a larger, more complex, and more costly interchange at US 401. Due
to this key difference, Segment 16 was eliminated while Segment 11 was retained for further
evaluation. Because Segment 12 only serves as a short connector between either Segment 20
or Segment 11 and adjacent segments to the east and because Segments 20 and 11 are being
retained for further evaluation, it is also being retained for further evaluation. Segments 22
and 25 were also eliminated from further consideration because they only serve as short
connectors between Segment 16 and alignments to the east and because Segment 16 was
eliminated.

US 401 Vicinity

Segment 26 — Retained for further evaluation

Segment 26 has multiple distinct disadvantages. It is the only segment that would cross the
Swift Creek Watershed Critical Area between Lake Wheeler and Lake Benson and extend
through the Water Supply Watershed. Wake County policies limit development activities
within the watershed area. It would also require relocating an estimated 253 structures. This
segment would also impact the preservation priority section of Swift Creek, between Lake
Wheeler and Lake Benson, as identified by Wake County.

Despite its significant disadvantages, Segment 26 offers two potentially significant
advantages. The Dwarf Wedgemussel (Alasmidonta heterodon) is a federally endangered
freshwater mussel. Favorable habitat for the Dwarf Wedgemussel is found throughout Swift
Creek through the project study area; however, the dam on the southeast side of Lake Benson
acts as a barrier between the upstream and downstream portions of Swift Creek, precluding
genetic exchange between upstream and downstream populations of any aquatic species.
Swift Creek downstream of Lake Benson, in the vicinity of 1-40, is part of a larger contiguous
area of mussel habitat. In addition, Dwarf Wedgemussel individuals have been found in this
contiguous area. For these reasons, this part of the Swift Creek watershed is particularly
important for the long-term survival of this species in the region. However, the species is
increasingly threatened by increased sedimentation from development in the watershed.

By crossing Swift Creek upstream of the Lake Benson dam, Segment 26 avoids impacting the
most important areas of Dwarf Wedgemussel habitat in Swift Creek as it flows through the
project study area. While the species could be present in Swift Creek upstream of Lake
Benson, the presence of individuals in this area would not influence long-term survival of the
species downstream of the dam. In this way, Segment 26 provides a potential avoidance
alternative to impacting key Dwarf Wedgemussel habitat.
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4.2.5

Segment 26 is also the only alignment option north of Ten-Ten Road and would provide a
shorter route, closer to more densely developed areas of Raleigh and Garner. This segment
may have the potential to limit project-induced urban development as it is the farthest away
from rural, developable areas along the southern edge of the project study area. As a shorter
alignment option through a less rural area, Segment 26 also reduces wetland and stream
impacts relative to other options.

Segment 26 was retained for further evaluation because of its potential to avoid key mussel
habitat. The U.S. Environmental Protection Agency (USEPA) also suggested retaining an
alignment in this area, indicating that keeping the project closer to existing developed areas
and farther from less developed areas might limit the project’s indirect and cumulative effects
on regional development.

Segment 19 and Segment 21 — Eliminated from further consideration

Impacts associated with each of these segments are all greater than for Segment 4. Segment
19 and Segment 21 were eliminated from further consideration because neither of these
segments offers any distinct advantage to Segment 4 and because they are in the same general
location as Segment 4.

Segment 23 and Segment 24 — Eliminated from further consideration

Segment 24 would create a somewhat circuitous route that may be of limited benefit to
travelers relative to others under consideration. In addition, this segment would result in much
greater wetland impacts (18.36 acres versus 3.33 acres) than Segment 14 to the south. In
addition to Segment 24 resulting in somewhat greater stream impacts than Segment 14,
Segment 24 was eliminated from further consideration because Segment 14 provides a similar
but more direct alignment option with reduced wetland impacts. Segment 23 was eliminated
from further consideration because it would only serve as a short connector between Segment
12 and Segment 24.

Segment 14 — Retained for further evaluation

Segment 14 is the only route that would continue an alignment alternative across the southern
part of the project study area. Because of this unique characteristic and because it would
result in reduced wetland and relocation impacts relative to Segment 24, further evaluation
would be useful in assessing the impacts of this segment and it was retained for further
evaluation.

NC 50 Vicinity

Segment 15 — Retained for further evaluation

Segment 15 provides the only connection of the southern alignments in the Phase | area to the
eastern part of the protected corridor (Segment 6). Because of this unique characteristic and
because further evaluation would be useful in assessing its impacts, Segment 15 was retained
for further evaluation.

Segment 28 — Eliminated from further consideration

Segment 30 — Retained for further evaluation

Segment 30 is slightly longer than Segment 28 and would result in more than twice as large an
impact to wetlands (13.79 acres versus 5.77 acres) and would also result in greater impacts to
streams. However, Segment 28 would require relocation of an estimated 66 structures, more
than the 59 structures estimated to be impacted by Segment 30. There are also significant
geometric disadvantages to the NC 50 interchange on Segment 28. Among its disadvantages is
that it would require relocation of a portion of Ten-Ten Road west of NC 50 and that it would
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4.2.6

4.2.7

create sight distance concerns within the interchange due to an unfavorable skew at NC 50. It
would also have less than the preferred 1,000 feet or more of controlled access from the ramp
tie-ins at the interchange, creating interchange operational concerns. For this reason Segment
28 was eliminated from further consideration while Segment 30 was retained for further
evaluation.

Segment 40 — Eliminated from further consideration

Through its connection to Segment 31, Segment 40 allows the alignments along the southern
boundary of the project study area to cross 1-40 and the Clayton Bypass at two separate
interchanges, instead of at the complex combined interchange currently proposed as part of the
protected corridor for Phase I. Relative to the combination of Segment 15 and Segment 6,
Segment 40 would impact more wetlands (30.86 acres versus 27.41 acres) and would require
37 more relocations. Relative to Segment 30, Segment 40 would also have greater wetland
and stream impacts. Segment 40 was eliminated from further consideration because it would
provide no advantage relative to these two alternative alignments,

I-40 Vicinity

Segment 29 — Retained for further evaluation

Segment 29 crosses 1-40 at a potential 1-40 interchange just south of US 70 in southeastern
Garner, providing an option to the complex interchange farther south at 1-40 and the Clayton
Bypass. Because Segment 29 has no similar options and because further evaluation would be
useful in assessing its impacts, it was retained for further evaluation.

Segment 31 and Segment 32 — Retained for further evaluation

Instead of the complex combined interchange at 1-40 and the Clayton Bypass, currently
proposed as part of the protected corridor for Phase |, Segment 31 would have two separate
interchanges. This alternative option for the 1-40 interchange area would reduce the overall
interchange footprint and could reduce both right-of-way costs and construction costs.
Because of this unique characteristic and because further evaluation would be useful in
assessing its impacts, Segment 31 was retained for further evaluation. Because Segment 32
only serves as a short connector between Segment 31 and adjacent segments to the east, it was
also retained for further evaluation.

East of 1-40

Segment 27 — Retained for further evaluation

Segment 27 continues the alignment north of Ten-Ten Road and Lake Benson formed by
Segment 26. Because there are no similar options to this segment and because an alignment in
this part of the project study area may have important relative advantages, Segment 27 was
retained for further evaluation.

Segment 34, Segment 35, Segment 36 and Segment 38 — Eliminated from further
consideration — reintroduced following Public Informational Meetings (September 2010)

Together, Segments 36 and 38 provide a key alignment alternative to the potential corridor
identified in the mid-1990s for Phase Il (Segments 7 and 8), forming an alignment option
farther to the east. These two segments would be similar in length to the combined Segments
7 and 8, although their impacts to wetlands would be higher (14.68 acres versus 8.45 acres)
and they would require relocation of more structures (62 versus 32). These segments were
presented to the resource and regulatory agencies at a meeting in August 2010 and at that
meeting, were eliminated from further consideration due to their greater relative impacts on
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wetlands and greater relocations. Segment 34 serves only to connect Segment 6 in the Phase |
area to Segment 36 in the Phase 11 area, and so was also eliminated from further consideration.
Segment 35 serves only to connect the alternative option for the 1-40 interchange area formed
by Segments 31 and 32 to Segment 36 in the Phase Il area, and it too was eliminated from
further consideration. These segments were not included on the Preliminary Corridor maps
displayed at the Public Informational Meetings in September 2010.

Through subsequent coordination with City of Raleigh and Wake County staff, NCDOT
learned that a jointly City- and County-owned property known as Randleigh Farm presented a
significant constraint in the Phase Il project area. The City and County are developing plans
to create a multi-use, sustainable community on Randleigh Farm, a 417-acre tract on Battle
Bridge Road south of the Neuse River. Uses will include parkland, two public schools,
private development, and an environmental education center. At the southeast corner of the
Randleigh Farm tract is a privately owned parcel featuring a nineteenth century mill site that is
potentially eligible for the NRHP. To minimize impacts to the Randleigh Farm property and
the potential historic site, these segments were later revived for further consideration (Section
5.2.2).

e Segment 37 — Eliminated from further consideration — reintroduced following Public
Informational Meetings (September 2010)
At more than eleven miles long, Segment 37 is several miles longer than the combined
Segments 38 and 9, which provide the other key alignment option to the potential corridor
identified in the mid-1990s for Phase II. Due to its length, Segment 37 would be much more
expensive to construct. It would impact approximately twice the wetlands of the combined
Segments 38 and 9 (21.01 acres versus 9.68 acres) and would have somewhat greater stream
impacts and slightly more relocations. As initially conceived, Segment 37 would have tied
into the existing interchange at 1-540 and US 64/US 264 Bypass in a different configuration
than the other alignment options at the eastern project terminus and would have required more
extensive reconstruction of the interchange. Because it had several significant disadvantages
without providing any relative advantage, Segment 37 was eliminated from consideration.
This segment was not included on the Preliminary Corridor maps displayed at the Public
Informational Meetings in September 2010.

In investigating options for avoiding the Randleigh Farm property (see above), NCDOT
revived Segment 37, shifting its alignment to cross the Neuse River at a more favorable
location and to tie into the existing interchange at the eastern project terminus in the same
configuration as the other segments in this area (Section 5.2.2). The revived Segment 37
would be the only true option for avoiding impacts to Randleigh Farm while also avoiding
Clemmons State Educational Forest and the City of Raleigh’s Neuse River Wastewater
Treatment Plant facilities located southeast and east of Randleigh Farm, respectively.

4.2.8 Hybrid 3 Alternative Concept Segment

As described in Section 2.1.5.3, the Hybrid 3 Alternative Concept, which would include both new
location roadway and improvements to existing roadways, was advanced to the second tier screening.
This option would include widening and upgrading the following roadways to six-lane, controlled-
access facilities in the Phase | portion of the project study area, which together create a Phase |
segment for this Alternative Concept:

e Jessie Drive from NC 540 to Ten Ten Road

e Ten Ten Road from Jessie Drive to 1-40 (including a segment on new location between NC 50

and 1-40)

4-8
Alternatives Development and Analysis Report
STIP Project Nos. R-2721, R-2828, and R-2829 — May 2014



Between 1-40 and US 64/US 264 Bypass, this variation would involve construction of a controlled-
access highway on new location.

This Hybrid 3 Phase | segment would be over seventeen miles long, but would span the entire width of
the Phase | portion of the project study area, mostly along existing facilities. Because of this unique
characteristic, it was retained for further evaluation. It is important to note, however, that this segment
would require relocation of 621 homes and businesses, several times more than for any of the new
location segments.

4.3 SECOND TIER SCREENING CONCLUSIONS

The results of the second tier screening of Preliminary Corridor Segments are summarized below:

e Preliminary Corridor Segments recommended for elimination: Segments 16, 18, 19, 21, 22,
23, 24, 25, 28, 34, 35, 36, 37, 38, 39, and 40. Segments 34, 35, 36, 37 and 38 were
reintroduced for further study following the Public Informational Meetings in September 2010
(Section 5.2.2).

e Preliminary Corridor Segments recommended for further study: Segments 1, 2, 3, 4, 5, 6, 7, 8,
9,10, 11, 12, 13, 14, 15, 17, 20, 26, 27, 29, 30, 31, 32, and 33. These segments are shown in
Figure 4.2.

Following elimination of the sixteen corridor segments indicated above, the remaining segments were
advanced to the third tier screening of Preliminary Corridor Alternatives, which included a more
detailed evaluation of the potential impacts expected by various combinations of corridor segments.
Groups of corridor segments were combined as longer corridor alternatives, each designated with a
particular color--seven such Preliminary Corridor Alternatives were formed. The corridor segments
included in each of these corridor alternatives are listed in Table 4-3. The locations of these
Preliminary Corridor Alternatives are shown in Figure 4.3.

Table 4-3: Segment Composition of Preliminary Corridor Alternatives

Preliminary
Corridor Segments
Alternative
Orange 1 2 3 4 5 6
Blue 10 11 12 13 14 15
Purple 17 20
Red 26 27
Pink 30 29
Yellow 31 32
Green 33 7 8 9

Notes: As presented at the Public Informational Meetings in September 2010; Segments 34, 35, 36, 37, and 38 were later
reintroduced for further consideration and became the tan corridor and grey corridor (Section 5.2.2).

For evaluation in the third tier screening, Preliminary Corridor Alternatives were considered
individually, by project phase, and as end-to-end preliminary alternatives with both qualitative and
quantitative criteria. The Preliminary Corridor Alternatives can be combined to form nine end-to-end
Preliminary Study Alternatives for the entire project, as shown in Table 4-4. For reference, each of
the nine alternatives is designated with a Roman numeral. The Hybrid 3 Alternative Concept was also
developed as an end-to-end Preliminary Study Alternative.
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Table 4-4: Segment Composition of Preliminary Study Alternatives

Preliminary
D Study Alternative Segments
| Orange to Red to 1 > 3 26 | 27 8 9 ) ) ) ) ) )
Green
1l Orange to Green 1 2 3 4 5 6 33 7 8 9 - - -
m Orange to Yellow to 1 > 3 4 5 31 | 32 7 8 9 ) ) )
Green
v | OrangetoBlueto |y | 45 | qg | 1 | 13 |14 |15 | 6 |33 7| 8| 9| -
Orange to Green
v | QrangetoBlueto |y | gg 1 g9 | g5 | 13 |14 |15 [ 31|32 7|8 |9 | -
Yellow to Green
Orange to Blue to
VI Pink to Red to 1 10 | 11 | 12 | 13 | 14 | 30 | 29 | 27 8 9 - -
Green
Orange to Purple to
Vil Blue to Orange to 1 2 17 | 20 | 12 | 13 | 14 | 15 6 33 7 8 9
Green
Orange to Purple to
Vil Blue to Yellow to 1 2 17 | 20 | 12 | 13 | 14 | 15 | 31 | 32 7 8 9
Green
Orange to Purple to
IX Blue to Pink to Red 1 2 17 | 20 | 12 | 13 | 14 | 30 | 29 | 27 8 9 -
to Green

Notes: As presented at the Public Informational Meetings in September 2010; Segments 34, 35, 36, 37, and 38 were later
reintroduced for further consideration and became the tan corridor and grey corridor (Section 5.2.2).
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5 THIRD TIER SCREENING OF PRELIMINARY
CORRIDOR ALTERNATIVES

This section describes how the Preliminary Corridor Alternatives for Phase | and Phase Il of the
Complete 540 project were evaluated to identify those that should be carried forward as part of the
Detailed Study Alternatives (DSAs) in the Draft Environmental Impact Statement (EIS). Because this
process involved substantial public involvement, agency and intergovernmental coordination, and
special State legislation, the process described below required several iterative steps to reach the
recommendations for DSAs. This section is organized in roughly chronological order in an attempt to
convey the iterative nature of the process.

51 THIRD TIER SCREENING METHODS
5.1.1 Process

Connect Segments to Form Endpoint-to-Endpoint Corridors. The Preliminary Corridor Segments
remaining after the qualitative second screening (Section 4.3) were connected to form longer
Preliminary Corridor Alternatives, each designated with a particular color--seven such corridor
alternatives were formed. The Preliminary Corridor Alternatives can be combined to form nine end-
to-end Preliminary Study Alternatives for the entire project.

Develop Conceptual Designs. Conceptual designs were prepared within these corridors, taking into
consideration engineering design constraints and the locations of known sensitive resources.
Conceptual designs include a horizontal alignment for the roadway, right-of-way limits and a basic
horizontal design for the interchanges. Vertical profiles and construction limits were not prepared for
conceptual designs, although existing ground contours were reviewed to ensure that there were no
vertical profile concerns that would not be able to be addressed during functional design. Similarly,
basic Y-line characteristics were reviewed to ensure that reasonable interchanges could be
accommodated at logical locations. Construction limits generally were able to be contained within a
right-of-way of 300 feet. Conceptual designs may change and are likely to do so when studied in
detail and updated for the DSAs. The alignments could be relocated anywhere within the 1,000-foot
detailed study corridors as more detailed information is gathered and analyses are conducted.

Quantify Impacts. Impacts to the natural and human environments based on the conceptual designs
within Preliminary Corridor Alternatives were estimated and tabulated based on available GIS data,
information from previous studies, and recent site visits. Impacts for some screening factors were
calculated both within the 1,000-foot study corridors and within the conceptual 300-foot right-of-way.
For other screening factors, including many human environment factors, impacts were calculated only
within the 1,000-foot study corridors because of the relatively small numbers of these sites.

Collect Public_ and Agency Input. Comments from members of the public, local government
representatives, and agency representatives were solicited at and following the Public Information
Meetings held in September 2010 and December 2010 and at the resource and regulatory agency
meetings held in November 2010, January 2011, and August 2012. These comments were considered
as part of the overall evaluation of the Preliminary Corridor Alternatives.

Recommend Detailed Study Alternatives. From the sets of conceptual design alignments, DSAs
were recommended based on the estimated impacts to the human and natural environments,
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engineering design considerations, and input from the public, local governments, and resource and
regulatory agencies.

5.1.2 Design Criteria

The design criteria used to develop the conceptual designs are based on the project’s location,
function, classification, and design speed. The design criteria conform to the standards established by
the American Association of State Highway and Transportation Officials (AASHTO) (2011).

5.1.2.1 New Location Alignments

The design criteria and typical roadway cross-section (Figure 5-1) are influenced by the type of
facility required to fulfill the project’s purpose. For the alignments on new location, a six-lane,
median-divided, controlled-access highway was assumed. The proposed design speed is 70 mph for
the main lines of the new location alternatives. Three 12-foot lanes are proposed for each direction of
travel, separated by a 70-foot median. This median width would allow for a future widening to
provide an additional lane in each direction without having to purchase any additional right-of-way.
The total right-of-way would vary in width, generally from 300 to 350 feet, and be wider around
interchanges.

5.1.2.2 Hybrid New Location/Improve Existing Roadways Alternative

As described in Section 2.1.5.3, the Hybrid 3 Alternative would include the following improvements,

e Widen the following roadways from existing two to four lane facilities to six-lane controlled-
access facilities:

0 Jessie Drive from NC 540 to Ten Ten Road
0 Ten Ten Road from Jessie Drive to 1-40 (including a segment on new location
between NC 50 and 1-40)
e Construct Phase Il of the project on new location, according to the design criteria listed in
Section 5.1.2.1.

5.1.3 Tolling

Tolls would be collected using open road tolling technology. Open road tolling allows for tolls to be
collected at highway speeds and eliminates the need for conventional toll plazas. There would be no
need for motorists to slow down or stop to execute a toll transaction. Motorists with transponders
would have the tolls automatically deducted from prepaid accounts. Motorists without transponders
would have a photo taken of their license plates and be sent a bill in the mail.

5.1.4 Quantitative Screening Criteria

The factors listed in Table 5-1 were considered in the evaluation and screening of Preliminary
Corridor Alternatives. These factors were first presented to the study team, including representatives
of federal and state environmental regulatory and resource agencies and the Capital Area MPO on
August 10, 2010, and were finalized on September 8, 2010. Data on these factors were obtained from
several Geographic Information System (GIS) databases (NCDOT, NC Department of Environment
and Natural Resources, Wake County, Johnston County, US Geological Survey, and US Fish and
Wildlife Service), state resource agency files, aerial photography, and field visits. More detailed
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studies on many of these factors will be completed after the DSAs are identified in order to more
accurately determine the presence/absence and limits of these resources.

The ability to meet the project’s purpose was considered during the qualitative first screening and the
second tier screening. It also was considered in developing the conceptual designs for the Preliminary
Corridor Alternatives. It was assumed that all alternatives considered in the third tier screening meet
the project purpose. For that reason, purpose was not used as an explicit screening criterion in the
third tier screening. However, corridor alternatives selected as DSAs will be quantitatively assessed in
terms of their ability to meet Measures of Effectiveness (MOEs) for assessing the project purpose.
The Draft EIS will summarize the results of this assessment.

The criteria listed in Table 5-1 are discussed below:

Length and Construction Cost

Length, number of interchanges, number of minor road crossings, and number of power line easement
crossings affect the design and construction costs of an alternative. Longer corridors with greater
numbers of interchanges, grade-separated road crossings, and easement crossings generally have
higher costs.

Socioeconomic Criteria

Socioeconomic criteria include residential and business relocations. Corridor locations contributing to
excessive community disruption or isolation were avoided where possible. A higher number of minor
road crossings can indicate more disruptions to neighborhoods. Relocations of residences and
businesses, and associated social or economic impacts, are often of greatest concern to the public and
local officials. A higher number of residential and business relocations also represent increases in
right-of-way costs.

Areas with high concentrations of low-income and/or minority residents as determined by analysis of
2010 US Census data were identified as potential Environmental Justice communities. Areas with
high concentrations of residents with limited proficiency in speaking and understanding English were
identified as potential Limited English Proficiency populations.

Historic Resource Criteria

Sites or properties either listed on the National Register of Historic Places (NRHP) or previously
identified as potentially eligible for listing were identified within the project study area based on
information available at the State Historic Preservation Office. A historic architecture survey will be
prepared for this project following selection of DSAs. NRHP-listed sites and sites known to be
potentially historic were avoided to the greatest extent possible in the development of Preliminary
Corridor Segments and conceptual designs.

Section 4(f)-Applicable Resources

Section 4(f) of the US Department of Transportation Act (49 USC 303) applies to transportation
projects that use lands from publicly owned parks, recreational areas, wildlife refuges, or historic sites.
Under Section 4(f), FHWA cannot approve a transportation project that requires the use of any of
these resources unless certain conditions are met, including demonstration that there are no feasible
and prudent alternatives and that the project includes all possible planning to minimize harm to the
property as a result of the use. State and local GIS data and field studies were used to determine the
locations of publicly owned parks, recreational areas, wildlife refuges, and NRHP-listed sites in the
project study area.
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Table 5-1: Third Tier of Preliminary Corridor Alternatives Screening Criteria

Screening Factor Impact Calculation Method Source of Data
Length of Alternative Length of corridor Based on conceptual design
Number of Interchanges Number along corridor Based on conceptual design
Number of major power Number along corridor GIS databases, aerial
easement crossings photography
Relocations Number counted within potential GIS databases, tax parcel

Residential ROW (with larger areas around mapping, NCDOT aerial
Businesses interchanges) and within 1,000-foot photography
corridors
Potential Environmental Justice Number of Census Blocks counted US Census Data
Communities within 1,000-foot corridors
Potential Limited English Number of Census Blocks counted US Census Data
Proficiency Communities within 1,000-foot corridors
Historic Properties Number counted within potential GIS databases, site visits
ROW (with larger areas around
interchanges)
Section 4(f)-Applicable Number counted within potential GIS databases, site visits
Resources ROW (with larger areas around
interchanges)
Voluntary Agricultural District Number counted within 1,000-foot Natural Resources Conservation
(VAD) Properties corridors Service
Hazardous Materials Sites Number counted within potential GIS databases, NC Department
ROW (with larger areas around of Environment and Natural
interchanges) and within 1,000-foot Resources
corridors
Streams Linear feet within potential ROW GIS databases

(with larger areas around
interchanges) and within 1,000-foot
corridors

Wetlands Acreage within potential ROW (with GIS databases
larger areas around interchanges)
and within 1,000-foot corridors
Ponds Number counted within potential GIS databases
ROW (with larger areas around
interchanges) and within 1,000-foot
corridors

100-Year Floodplain Acreage counted within potential GIS databases
ROW (with larger areas around
interchanges) and within 1,000-foot
corridors

Critical Watershed Area Acreage within potential ROW (with GIS databases
larger areas around interchanges)
and within 1,000-foot corridors
303(d) Waters Linear feet within potential ROW (with | NC Division of Water Resources
larger areas around interchanges)
and within 1,000-foot corridors

Voluntary Agricultural District Properties

Voluntary Agricultural District (VAD) programs allow farmers to form areas where commercial
agriculture is encouraged and protected. Authorized by the North Carolina General Assembly in the
1985 Farmland Preservation Enabling Act (61:106-738), VADs are implemented at the county level.
Landowners receive a set of benefits in exchange for restricting development on their land for a set
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period of time. Wake and Johnston counties have each adopted VAD ordinances, which help to
preserve farmland against non-farm development. County GIS data were used to determine the
location of VAD properties in the project study area.

Hazardous Materials Sites

Known sites of hazardous materials or waste were obtained from NCDOT’s GIS database.
Remediation and acquisition activities associated with hazardous materials/waste sites can increase
project costs and delay construction schedules. In the preliminary study corridors, the known sites
included underground storage tanks (USTs), National Pollutant Discharge Elimination Sites (NPDES),
and sites with recorded groundwater incidents according to the NC Department of Environment and
Natural Resources (NCDENR). These types of sites were avoided in the development of Preliminary
Corridor Segments and conceptual designs whenever practicable.

Natural Resource Criteria

Natural resource criteria included number of stream crossings, length of stream impacts, ponds,
wetlands (based on National Wetland Inventory mapping), and the Swift Creek Watershed Critical
Area.

Construction in jurisdictional areas (waters of the United States, including wetlands and streams that
typically would require mitigation if impacted) requires a permit from the US Army Corps of
Engineers (USACE) pursuant to Section 404 of the Clean Water Act (CWA), and a water quality
certification from the NCDENR-Division of Water Resources (NCDWR) pursuant to Section 401 of
the CWA. USACE and DWQ require an applicant to demonstrate that all practicable measures have
been taken to avoid and minimize wetland impacts. Under Section 401 of the CWA, DWQ also
requires mitigation for all stream impacts greater than 150 linear feet. Wetlands and streams are
located throughout the project study area.

The presence of streams indicates areas where culverts or bridges may be required, which represent
increases in construction costs. Higher values for total areas of streams within a corridor can indicate
there may be less flexibility in designing roadway alignments within these corridors in order to avoid
or minimize impacts to streams.

Other important natural resource criteria include the presence of Section 303(d) impaired waters along
the alternative, potential impacts to the Swift Creek Critical Watershed Area, and potential impacts to
the 100-year floodplain.

5.2 THIRD TIER SCREENING RESULTS

As described in Section 4.3, following the second tier screening, the remaining segments were
combined into Preliminary Corridor Alternatives, each identified with a particular color. Color-coding
the corridors this way facilitated the dialogue with the public, local officials and agencies when
discussing the Preliminary Corridor Alternatives. In the Phase | project area, there were three major
Corridor Alternatives: Red (the most northern corridor), Orange (the protected corridor), and Blue (the
most southern corridor). In the Phase Il area, the Green Corridor Alternative was the only option.
Additionally there were three crossover corridors, connecting the major corridor options: Purple
(connecting the Orange Corridor Alternative to the Blue Corridor Alternative), Pink (connecting Blue
to Red), and Yellow (connecting Orange and Blue to Green). The locations of each of the color-coded
Preliminary Corridor Alternatives as presented at Public Informational Workshops in September 2010
are shown in Figure 4-3.
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The nine remaining end-to-end Preliminary Study Alternatives are composed of the various color-
named Preliminary Corridor Alternatives. The following list describes the nine unique new location
Preliminary Study Alternatives that were evaluated in the third tier screening and lists the Roman
numerals assigned to each for reference:

l. Orange to Red to Green (Segments 1-2-3-26-27-8-9)

Il. Orange to Green (Segments 1-2-3-4-5-6-33-7-8-9)

I1l.  Orange to Yellow to Green (Segments 1-2-3-4-5-31-32-7-8-9)

IV.  Orange to Blue to Orange to Green (Segments 1-10-11-12-13-14-15-6-33-7-8-9)

V. Orange to Blue to Yellow to Green (Segments 1-10-11-12-13-14-31-32-7-8-9)

VI.  Orange to Blue to Pink to Red to Green (Segments 1-10-11-12-13-14-30-29-27-8-9)

VII.  Orange to Purple to Blue to Orange to Green (Segments 1-2-17-20-12-13-14-15-6-33-7-

8-9)

VIIl. Orange to Purple to Blue to Yellow to Green (Segments 1-2-17-20-12-13-14-15-31-32-
7-8-9)

IX.  Orange to Purple to Blue to Pink to Red to Green (Segments 1-2-17-20-12-13-14-30-29-
27-8-9)

Additionally, the Hybrid Alternative 3 was evaluated in the third tier screening.
5.2.1 Impact Comparison

Based on the information reported in Table 4-1, the impacts for the alternatives remaining in the third
tier of screening were determined. These impacts are reported in Table 5-2. None of the preliminary
alternatives for the project would directly impact any known NRHP-listed properties, so this variable
is not part of Table 5-2.

Stream Impacts

Alternatives 1V, V, and VI, which all include the portion of the Blue Corridor Alternative extending
through Holly Springs (Segment 10), would result in the greatest stream impacts (over 40,000 linear
feet). Alternative I, which is the only option to include the Red Corridor Alternative through Garner,
would result in the smallest stream impacts among the new location alternatives (approximately
24,500 linear feet).

Wetlands

Alternative Il (entire Orange Corridor Alternative) and Alternative 11l (identical to Alternative Il
except crosses 1-40 on the Yellow Corridor Alternative) would have the greatest wetland impacts
among the new location options, including 88.1 and 82.0 acres within the conceptual 300-foot right-
of-way, respectively. These two alternatives each include segments in the 1-40 area with large
amounts of wetlands. Alternative I, which includes the Red Corridor Alternative through Garner, and
options including the Pink Corridor Alternative (Alternatives VII and 1X) would result in the smallest
wetland impacts among the new location alternatives—each includes less than 45 acres of wetlands in
the right-of-way.

Critical Watershed Area and 303(d) Streams

The Red Corridor Alternative is the only Corridor Alternative that would cross the Swift Creek
Critical Watershed Area, so Alternative | is the only option that would impact this area, containing
10.6 acres of the critical area within the right-of-way. Alternative 1l (entire Orange Corridor
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Table 5-2: Preliminary Alternatives — Summary of Potential Impacts

Preliminary
Alternative

Length
(M1)

Number of
Inter-
changes

Major
Power
Easement
Crossings

Relocations

Section
4(f)-
Applicable
Resources

Potential EJ
Communities

Potential
LEP
Communities

VAD
Properties

Hazardous
Materials Sites

Streams
(LF)

NWI Wetlands
(AC)

Total Ponds

100-Year
Floodplain (AC)

Critical
Watershed Area

303(d) Waters
()]

(AC)

300 ft
ROW

1,000 ft
Corridor

300 ft
ROW

1,000 ft
Corridor

1,000 ft
Corridor

1,000 ft
Corridor

300 ft
ROW

1,000 ft
Corridor

300 ft
ROW

1,000 ft
Corridor

300 ft
ROW

1,000 ft
Corridor

300 ft
ROW

1,000 ft
Corridor

300 ft
ROW

1,000 ft
Corridor

300 ft
ROW

1,000 ft
Corridor

300 ft
ROW

1,000 ft
Corridor

Orange to
Red to Green
Corridor

23.94

10

404

1,061

11

24,520

76,690

43.7

113.5

30

48

128.7

259.3

10.6

38.9

1,300

4,200

Orange
Corridor to
Green
Corridor

27.39

12

12

217

697

10

36,110

94,340

88.1

232.4

32

51

139.5

268.0

990

2,590

Orange to
Yellow to
Green
Corridor

28.92

13

14

233

766

11

35,890

100,750

82.0

232.2

34

57

128.3

276.9

990

2,590

Orange to
Blue to
Orange to
Green
Corridor

30.61

12

334

864

41,740

112,070

73.9

205.6

31

61

171.6

375.8

1,410

4,430

Orange to
Blue to Yellow
to Green
Corridor

32.13

13

11

350

933

41,520

118,490

67.9

205.4

33

67

160.4

384.7

1,410

4,430

\4

Orange to
Blue to Pink
to Green
Corridor

30.27

10

362

973

40,060

97,860

44.6

141.1

38

64

132.8

293.3

1,410

4,430

\ii

Orange to
Purple to Blue
to Orange to
Green
Corridor

30.25

12

234

662

37,050

103,440

70.4

213.9

27

52

174.4

391.1

990

2,590

Vil

Orange to
Purple to Blue
to Yellow to
Green
Corridor

31.78

13

11

250

731

36,820

109,850

64.4

213.7

29

58

163.2

400.1

990

2,590

Orange to
Purple to Blue
to Pink to
Green
Corridor

29.92

10

262

771

35,360

89,220

41.1

149.4

34

55

135.6

308.7

990

2,590

N/A

Hybrid 3

26.60

10

703

1,017

13

16

39,970

76,790

97.0

165.1

46

67

172.9

255.2

1,660

2,590

Sources: US Census, NC OneMap, National Wetlands Inventory, NCDOT aerial photography, Wake County and Johnston County tax parcel mapping
Notes: ROW width varies according to widening requirements at interchanges. Ml — miles. ROW — conceptual right-of-way. ft —feet. AC —acres. LF — linear feet.
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Alternative), Alternative Il (identical to Alternative Il except crosses 1-40 on the Yellow Corridor
Alternative), and Alternatives VII, VIII and IX (all include the Purple Corridor Alternative) would all
have the least impact on 303 (d) listed streams. However, it is important to note that the portion of
Middle Creek crossed by the Purple Corridor Alternative is designated by Wake County as a priority
stream corridor for preservation.

Socioeconomic Criteria

Alternative I, which includes the Red Corridor Alternative through Garner, would require relocations
of the most homes and businesses, impacting over 400 structures. This is particularly striking since
this option is the shortest of the alternatives. In addition, the Red Corridor Alternative would be the
second major road, after US 70, to divide portions of Garner. Alternative Il, which includes the entire
Orange Corridor Alternative, would result in the fewest relocations among the new location
alternatives, impacting 217 structures. As a group, preliminary alternatives incorporating the Purple
Corridor Alternative would impact relatively fewer structures than many of the other alternatives. On
the other hand, preliminary alternatives incorporating the entire Blue Corridor Alternative, including
the portion bisecting Holly Springs (formerly preliminary corridor Segment 10), would impact
relatively large numbers of structures. It is also important to note that this portion of the Blue Corridor
Alternative would cross Holly Springs Road in the vicinity of Bass Lake Road—this existing
intersection features shopping centers and other retail businesses and is an important retail center in
Holly Springs. There are elementary schools just east and west of this intersection, and a fire station
near the intersection, making the area an important center for the town’s community facilities. By
bisecting this area, the Blue Corridor Alternative would have a significant impact on community
cohesion within Holly Springs. Hybrid Alternative 3 would directly impact the most structures (703),
almost twice as much as any other option. This is because this option includes upgrading Ten Ten
Road and would impact properties all along this corridor.

There is one known community of low-income, Hispanic residents with a high prevalence of limited
English proficiency—this community is in the vicinity of the Green Corridor Alternative, near the
eastern project terminus at US 64/US 264 Bypass. Because all of the preliminary new location
alternatives would affect this area as they approach the eastern project terminus, all of these options
may impact one potential EJ and LEP community.

Hazardous Materials Sites
Alternative Il would impact the most potential hazardous materials sites (seven) and Alternatives I and
111 would each impact six sites. The remaining alternatives would impact three or four sites.

Physical Characteristics

The longest alternatives are Alternatives V and VIII, which each incorporate both the Blue and Yellow
Corridor Alternatives. The total lengths of these options are approximately 32 miles. These options
would also include the most interchanges, requiring thirteen. The shortest option, about 24 miles in
length, is Alternative I, which includes the Red Corridor Alternative through Garner. This option
would also include the fewest interchanges, requiring ten. The options incorporating the Yellow
Corridor Alternative would also include the most major power easement crossings; each of these
options would impact eleven or twelve power easements. Alternative | would impact the fewest,
crossing a total of five power easements.

VAD Properties
Preliminary alternatives including the entire Blue Corridor Alternative would each impact five VAD
properties and those including the Purple Corridor Alternative would each impact four. Alternative |
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would not impact any VAD properties. Alternative 1l and Alternative I11 would each impact two VAD
properties.

Section 4(f)-Applicable Resources

In the vicinity of the Red Corridor Alternative in Garner are White Deer Park, adjacent to the Red
Corridor Alternative, and the planned Bryan Road Nature Park, bisected by the Red Corridor
Alternative. Under current conceptual designs for the Red Corridor Alternative, existing parts of
White Deer Park are just outside the preliminary corridor boundary. However, the town owns an
adjacent 35-acre parcel to the north of the existing park and has plans to expand White Deer Park into
this parcel. Current conceptual designs for the Red Corridor Alternative do cross this adjacent parcel
(Section 5.3.1.4 and Figure 5-3). Alternative | is therefore shown as impacting two potential Section
4(f) resources. The planned Southeast Regional Park near the Wake/Johnston County line is
potentially affected by the Blue Corridor Alternative. All options including the Blue Corridor
Alternative would cross private land that is planned to be included in the Southeast Regional Park, so
each of these alternatives is shown as impacting one potential Section 4(f) resource. The planned
Sunset Oaks Park in the Sunset Oaks neighborhood in Holly Springs is bisected by the Purple Corridor
Alternative. All options including the Purple Corridor Alternative would bisect this planned park, and
all options using the Purple Corridor Alternative also include the portion of the Blue Corridor
Alternative that crosses the planned Southeast Regional Park. For this reason, each alternative using
the Purple Corridor Alternative is shown as impacting one potential Section 4(f) resource. Alternative
Il and Alternative 111 are the only options with no known potential Section 4(f) resources.

5.2.2 Public and Agency Input

As described in Section 6.2, NCDOT used several methods to present preliminary project alternatives
to local residents, agency representatives, local governments, and other project study area stakeholder
groups. Several key issues emerged as important considerations for further refinement and evaluation
of alternatives. Those issues are summarized below.

Issue 1: Impacts of the Green Corridor Alternative on Randleigh Farm

Description: The Green Corridor Alternative would bisect the Randleigh Farm property
(Section 4.2.7) in a north-south direction, negatively impacting Raleigh and Wake County
development plans for the site. City and County staff raised this concern during the Public
Informational Meetings and in subsequent coordination meetings with NCDOT.

Solution: Previously eliminated Preliminary Corridor Segments 34, 35, 36, and 38 were added
back into consideration (Section 4.2.7). These segments were combined to form a new Tan
Corridor Alternative east of 1-40. The Tan Corridor Alternative still impacts Randleigh Farm
but by following its eastern edge instead of extending through the center of the parcel, it
minimizes impacts to the property. It is important to note, however, that the Tan Corridor
Alternative would impact the northwest corner of property owned by the State and intended as
expansion property for the Clemmons State Educational Forest. There is no active
recreational use of this portion of the Forest, but it is open to the public and may qualify as a
Section 4(f) resource.

To completely avoid Randleigh Farm, an additional Corridor Alternative (Grey) was
developed further to the east into Johnston County near the Wake County line. The Grey
Corridor Alternative was a modified version of previously eliminated Segment 37, shifted
slightly to minimize stream and wetlands impacts and to tie into the existing interchange at I-
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540 and US 64/US 264 Bypass. This Corridor Alternative loops east of the City of Raleigh
Neuse River Wastewater Treatment and the Clemmons State Educational Forest, two
constraints east of Randleigh Farm. This alignment would add approximately four additional
miles to the length of the facility. City of Raleigh supported the concept of completely
avoiding the Randleigh property and staying east of the wastewater treatment facility, but
agreed that the added length and associated large increase in construction cost were
disproportionate drawbacks of this option. Wake County opposed the Grey Corridor
Alternative as another option east of 1-40 due to its potential for greater induced land
development. Compared to the other Corridor Alternatives, the Grey Corridor Alternative is
longer, would require more relocations, and would have greater stream and wetland impacts.
Additionally, since the Grey Corridor Alternative is longer and further removed from the
existing urbanized area, it has greater potential for induced development.

Following introduction of the Tan Corridor Alternative, NCDOT held a Public Informational
Meeting on December 2, 2010, to solicit input on the Tan Corridor Alternative and Green
Corridor Alternative and to present information about these options in the Phase Il area
(Section 6.2.1). Numerous public comments at and following this meeting generally
expressed strong opposition to the Tan Corridor Alternative due to potential neighborhood
impacts and support for using publicly-owned land in the Randleigh Farm property for the
project. There was also public concern raised about potential impacts of the Tan Corridor
Alternative on the Good Samaritan Baptist Church near Clayton. Due to public concern about
the potential impacts of the Tan Corridor Alternative on neighborhoods and the community,
the Wake County Board of Commissioners sent a letter on December 8, 2010, asking NCDOT
to eliminate the Tan Corridor Alternative. For the same reasons, the Raleigh City Council
voted on January 5, 2011, to send a letter asking NCDOT to remove the Tan Corridor
Alternative from further consideration and to seek other alternative routes. The Johnston
County Board of Commissioners sent a letter on February 8, 2011 asking NCDOT to
eliminate the Tan Corridor Alternative from further consideration due to potential community
impacts (Section 6.3.3). Copies of these letters and resolutions are in Appendix B and
Appendix C.

Following the December 2, 2010, meeting and subsequent coordination with local
governments in the project study area, three additional Corridor Alternatives were developed
to avoid or minimize impacts to the Randleigh Farm property while also providing other
potential benefits. These Corridor Alternatives are:

Brown Corridor Alternative: The Brown Corridor Alternative would diverge from the
Green corridor near White Oak Road, extending to the northeast to cross US 70
Business near the Johnston County line. It would roughly parallel Brownfield Road in
the vicinity of the City of Raleigh Neuse River Wastewater Treatment Plant biosolids
facility and a Wake County/City of Raleigh police training facility along Battle Bridge
Road.

Teal Corridor Alternative: The Teal Corridor Alternative is a short connector
between the southern half of the Green corridor and the northern half of the Brown
corridor.

Mint Green Corridor Alternative: The Mint Green Corridor Alternative is a slight modification of the
Green Corridor Alternative, shifting a portion of its alignment eastward to minimize impacts to the
Randleigh Farm property.
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Table 5-3: Phase Il Preliminary Corridor Alternatives — Summary of Potential Impacts

Section .
Relocations 4(f)- Potential EJ Potential LEP VAD Hazardous Streams NWI Wetlands Total Ponds 100-Year Wate(fgr?gc?lArea 303(d) Waters
Number Major Applicable | Communities Communities Properties Materials Sites (LF) (AC) Floodplain (AC) (AC) (LF)
Preliminary Length Power Resources
) of Inter-
Alternative (D] changes Easement
Crossings | 300 | 1,000 ft 300 ft 1,000 ft 1,000 ft 1,000 ft 300ft | 1,000ft | 300ft | 1,000ft | 300ft | 1,000ft | 300ft | 1,000ft | 300t | 1,000ft | 300ft | 1,000ft | 300ft | 1,000 ft
ROW Corridor ROW Corridor Corridor Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor
Orange to
. 9.43 6 4 82 189 0 1 1 2 3 5 17,110 46,310 329 79.6 16 27 100.4 158.5 0 0 490 1,030
Green Corridor
Orange to Tan
to Green 9.93 6 4 69 196 1 1 1 2 3 5 18,270 46,890 36.0 76.4 12 22 106.5 175.0 0 0 2,480 4,280
Corridor
Orange to Mint
Green to 9.51 6 4 85 196 0 1 1 2 3 5 18,130 46,020 37.3 86.1 14 25 107.5 179.0 0 0 500 1,030
Green Corridor
Orange to
Brown to 10.27 6 4 52 166 1 1 1 3 3 5 17,400 42,190 34.2 77.9 14 24 74.4 140.8 0 0 1,940 3,270
Green Corridor
Orange to
Green o Teal 10.48 6 4 74 186 0 1 1 2 3 5 17,270 | 42,320 33.8 83.3 14 26 74.3 148.4 0 0 0 0
to Brown to
Green Corridor
Orange to
Grey to Green 13.04 6 3 110 296 0 1 1 2 3 5 16,260 49,670 42.5 107.9 3 23 78.3 174.5 0 0 890 2,010
Corridor

Sources: US Census, NC OneMap, National Wetlands Inventory, NCDOT aerial photography, Wake County and Johnston County tax parcel mapping

Notes: Impacts calculated for Preliminary Corridor Alternatives between [-40 and 1-540 at the US 64/US 264 Bypass. ROW width varies according to widening requirements at interchanges. Ml — miles. ROW — conceptual right-of-way. ft —feet. AC —acres. LF — linear feet.
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Figure 5-2 shows the locations of all of the corridors developed and evaluated in the Phase 11
area. Table 5-3 compares the relative impacts associated with the various Preliminary
Corridor Alternatives comprised of these color-coded corridors between 1-40 and 1-540 at the
US 64/US 264 Bypass. These impacts reflect a connection to the Orange Corridor Alternative
at 1-40.

Issue 2: Impacts of Blue Corridor Alternative on Planned Southeast Regional Park

Description: The Blue Corridor Alternative would bisect a planned Wake County park, known
as the Southeast Regional Park. The planned park would be located near the intersection of
NC 42 and Barber Bridge Road in the Willow Spring area. The County has identified several
parcels for purchase for the park and has received a North Carolina Clean Water Management
Trust Fund grant to purchase the parcels. The County has purchased the parcels at the
southern end of the planned park, but is still in negotiations with the current property owner to
purchase parcels at the northern end. Under conditions of the grant, all of the parcels must be
part of the park.

Solution: The alignment of the Blue Corridor Alternative was shifted slightly to avoid the
parcels the County has already purchased for the Southeast Regional Park. The impact data in
Table 5-2 reflect this shift. However, there was no feasible way to shift the alignment further
to completely avoid all of the planned park parcels without incurring major impacts to nearby
neighborhoods.

Issue 3: Impacts of Red Corridor Alternative on Potential Section 4(f) Resources in Garner

Description: As originally developed, the Red Corridor Alternative would have directly
impacted a small portion of White Deer Park, near Avershoro Road in Garner. The Town of
Garner and numerous Garner stakeholders expressed concern about this potential impact.

Solution: The alignment of the Red Corridor Alternative was shifted slightly to avoid White
Deer Park. The impact data in Table 5-2 reflect this shift. A new Corridor Alternative known
as the Red Modified Corridor was also developed as an option to avoid direct impacts to all of
the potential Section 4(f) resources in Garner (Section 5.3.1.4). The Red Modified Corridor is
shown in relation to potential Section 4(f) resources in Figure 5-3.

Issue 4: Potential for Additional Options for Minimizing Wetlands Impacts

Description: Garner stakeholders have expressed continuing concern about the lack of
potential alternative routes in the Phase | area and have asked whether other alternative routes
could be identified that would minimize wetland impacts comparably to the Red Corridor
Alternative while also minimizing community impacts relative to the Red Corridor
Alternative.

Solution: Two additional Corridor Alternatives were developed in an attempt to minimize
wetland impacts while also minimizing community impacts. These Corridor Alternatives are:

Lilac Corridor Alternative: The Lilac Corridor Alternative would diverge southward
from the Orange between US 401 and Old Stage Road, and then would cross back
over the Orange near Sauls Road. The Lilac Corridor Alternative would cross 1-40
slightly north of where the Orange Corridor Alternative would cross 1-40, connecting
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to the Green and Brown Corridor Alternatives near White Oak Road. By shifting its
I-40 interchange area farther away from Swift Creek and its surrounding wetlands, the
Lilac Corridor Alternative would reduce wetland impacts relative to the Orange
Corridor Alternative. The Lilac Corridor Alternative would also include a narrower
crossing of Swift Creek and its adjacent wetlands than the Orange Corridor
Alternative. The interchange with 1-40 would be further upland from Swift Creek and
its feeder streams than the Orange Corridor interchange location.

A connector was also added between the Blue Corridor Alternative and the Lilac
Corridor Alternative to provide an additional corridor combination in the Phase | area:
the Purple-Blue-Lilac Corridor.

A second connector was added between the Orange Corridor Alternative and the Lilac
Corridor Alternative near Sauls Road to provide additional corridor combinations in
the Phase | area. This created two alignment options using combinations of the
Orange and Lilac Corridor Alternatives: one that connects to the Lilac Corridor
Alternative at Fanny Brown Road and another that connects to Lilac at Sauls Road.

Plum Corridor Alternative: The Plum Corridor Alternative was developed to
determine if a simplified, slightly modified version of the Yellow Corridor Alternative
might be able to reduce wetland or other environmental impacts in the area of Swift
Creek. The Plum Corridor Alternative includes all of the Orange Corridor Alternative
except that the movements to and from the south and the west along 1-40 and the
Complete 540 project are located on a new connector ramp system that is located
south of Swift Creek and north of US 42.

Figure 5-4 shows the locations of all of the corridors developed and evaluated in the Phase |
area. Table 5-4 compares the relative impacts associated with the various Preliminary
Corridor Alternatives in the Phase | area.

Issue 5: Potential for Alignments West of NC 55 Bypass

Many participants in the public meetings suggested NCDOT consider the concept of a
connecting corridor west of Holly Springs and west of NC 55 Bypass. This corridor would
connect from the Western Wake portion of the Triangle Expressway to the Blue Corridor
Alternative south of Holly Springs. Its primary advantage would be minimizing community
disruption and direct community impacts in Holly Springs. This concept was evaluated
previously and eliminated (Segment 39).

Because of the magnitude of community disruption associated with the Blue and Purple
Corridor Alternatives in Holly Springs, additional new location possibilities west of NC 55
Bypass were evaluated. However, all options faced the same drawbacks that caused Segment
39 to be eliminated (Section 4.2.2). The most significant drawback is all of these options
would require construction of a new interchange on the Western Wake portion of the Triangle
Expressway, which would be very costly. In addition, the bonds that were sold to finance
construction of the existing Triangle Expressway were based on the assumption that the
project would be an operating, tolled facility for its entire planned length. Abandonment of a
portion of this roadway would pose an uncertain risk with respect to its financing. Most of the
options west of NC 55 Bypass would also impact a Wake County landfill along the west side
of NC 55 Bypass, reducing capacity of the landfill and incurring additional high costs to
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Table 5-4: Phase | Preliminary Corridor Alternatives — Summary of Potential Impacts (End-to-End Alternatives All Using Green Corridor Alternative in Phase Il Area)

Section .
Relocations A(f)- Potential EJ Potential LEP VAD Hazardous Streams NWI Wetlands Total Ponds 100-Year Watecr:grtmlgdalArea 303(d) Waters
Number Major Applicable | Communities Communities Properties Materials Sites (LF) (AC) Floodplain (AC) (AC) (LF)
Preliminary Length Power Resources
) of Inter-
Alternative (M1) changes Easement
Crossings | 300t | 1,000 ft 300 ft 1,000 ft 1,000 ft 1,000 ft 300t | 1,000ft | 300ft | 1,000ft | 300t | 1,000ft | 300ft | 1,000ft | 300ft | 1,000ft | 300ft | 1,000ft | 300ft | 1,000 ft
ROW Corridor ROW Corridor Corridor Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor

Orange to Red to 23.94 10 5 404 1,061 2 1 1 0 6 11 24,520 | 76,690 43.7 113.5 30 48 128.7 259.3 10.6 38.9 1,300 4,200
Green Corridor
ggar‘rri‘ggrto Green 27.39 12 12 217 697 0 1 1 2 7 10 36,110 | 94,340 88.1 232.4 32 51 1395 | 268.0 0 0 990 2,590
Orange o Yellow to 28.92 13 14 233 766 0 1 1 2 8 11 35,800 | 100,750 82.0 232.2 34 57 128.3 276.9 0 0 990 2,590
Green Corridor
Orange to Blue to
Orange to Green 30.61 12 9 334 864 1 1 1 6 3 5 41,740 112,070 73.9 205.6 31 61 171.6 375.8 0 0 1,410 4,430
Corridor
Orange to Blue to
Yellow to Green 32.13 13 11 350 933 1 1 1 6 4 6 41,520 118,490 67.9 205.4 33 67 160.4 384.7 0 0 1,410 4,430
Corridor
Orange to Blue to Pink | = 4 »7 10 6 362 973 1 1 1 6 3 7 40,060 | 97,860 44.6 141.1 38 64 132.8 293.3 0 0 1,410 4,430
to Green Corridor
Orange to Purple to
Blue to Orange to 30.25 12 9 234 662 1 1 1 5 3 5 37,050 103,440 70.4 213.9 27 52 174.4 391.1 0 0 990 2,590
Green Corridor
Orange to Purple to
Blue to Yellow to 31.78 13 11 250 731 1 1 1 5 4 6 36,820 109,850 64.4 213.7 29 58 163.2 400.1 0 0 990 2,590
Green Corridor
Orange to Purple to
Blue to Pink to Green 29.92 10 6 262 771 1 1 1 5 3 7 35,360 89,220 41.1 149.4 34 55 135.6 308.7 0 0 990 2,590
Corridor
Orange to Lilac (at
Fanny Brown Road) to 26.55 12 10 447 1,115 0 1 1 1 10 13 34,340 85,830 50.6 157.0 39 53 103.8 211.0 0 0 990 2,590
Green Corridor
Orange to Lilac (at
Sauls Road) to Green 26.36 12 12 366 981 0 1 1 1 8 12 33,140 85,320 55.7 167.4 34 50 103.8 210.8 0 0 990 2,590
Corridor
Orange o Plum to 27.39 15 15 227 721 0 1 1 2 8 11 39,450 | 97,060 82.6 232.1 32 51 129.6 266.5 0 0 990 2,590
Green Corridor
Orange to Red
Modified to Green 24.25 10 5 439 1,134 0 1 1 0 6 11 27,820 78,590 43.9 113.8 32 50 126.8 255.4 10.6 38.9 1,300 4,200
Corridor
Orange to Blue to 30.19 12 9 453 1,088 1 1 1 4 5 7 41,540 | 104,280 50.4 152.8 37 62 1345 | 2959 0 0 1,410 | 4,430
Lilac to Green Corridor
Orange to Purple-
Blue-Lilac to Green 29.84 12 9 353 886 1 1 1 5 5 7 36,840 95,640 46.9 161.2 33 53 137.4 311.3 0 0 990 2,590
Corridor

Sources: US Census, NC OneMap, National Wetlands Inventory, NCDOT aerial photography, Wake County and Johnston County tax parcel mapping

Notes: ROW width varies according to widening requirements at interchanges. Ml — miles. ROW — conceptual right-of-way. ft —feet. AC — acres. LF — linear feet.
Most of the Phase | Corridor Alternatives can be combined with other Phase Il corridors to create additional Preliminary Study Alternatives; for simplicity, the information in this table is based on the combination of each Phase | Corridor Alternative with the Green Corridor Alternative in the Phase

Il area.
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purchase right-of-way within the landfill. Many of these options would also have direct
impacts on businesses in the Holly Springs Business Park, the town’s major employment
center and the foundation of its tax base. Most of these options would also impact a large
retail commercial center on the west side of NC 55 Bypass. Several of the options would
impact the Shearon Harris Lake, and these impacts would increase as Progress Energy plans to
raise the water level in the lake by twenty feet, expanding the lake’s surface area. None of the
Preliminary Corridor Alternatives would avoid all of these constraints. If NC 55 Bypass were
used as the project corridor in this area, NC 55 would have to become the free alternative to a
tolled NC 55 Bypass. This would be in direct conflict with the local vision for NC 55 as a
commercial and service-oriented main street with lower-speed traffic, with the NC 55 Bypass
providing the free option for higher-speed through traffic.

Issue 6: Very Limited Opportunities for Other Alignment Options

Much of the project study area has experienced rapid population growth and accompanying
residential and commercial development in the nearly twenty years since NCDOT identified
the protected corridor for Phase | of the project. Most of the local governments in the project
study area have developed future land use plans with the assumption that the Complete 540
project would be constructed in the protected corridor, identifying planned commercial and
employment centers at potential interchanges. Many area residents have purchased homes and
established businesses with this same assumption, choosing to make location decisions to
avoid being directly impacted by the project.

As development patterns have taken shape in the project study area, few large areas of
undeveloped land have remained. For this reason, it is difficult to identify new location
options to the protected corridor that would not result in extremely large numbers of
relocations and major community disruption. Through all of the project’s public outreach to
date, including the thousands of comments of local residents and extensive local government
and agency input, no other new location alignment options besides the ones described in this
report have been suggested.

NCDOT held a resource and regulatory agency meeting for this project on November 2, 2010. At that
meeting, the color-coded Preliminary Corridor Alternatives under consideration at that time were
presented, contrasted, and discussed, and several were recommended by NCDOT for elimination.
Two new Corridor Alternatives, the Forest Green Corridor Alternative and the Additional 1-40
Concept, were among those presented at a subsequent resource and regulatory agency meeting on
January 20, 2011—after considering these two Corridor Alternatives, representatives of resource and
regulatory agencies agreed with NCDOT’s recommendation to eliminate both.

5.2.3 Constraints and Benefits of Preliminary Corridor Alternatives

Following the further refinement and evaluation described in Section 5.2.2, the remaining Preliminary
Corridor Alternatives were examined in order to compare the notable constraints and relative benefits
of each. Table 5-5 compares these constraints and relative benefits for the various color-coded
Preliminary Corridor Alternatives considered for the project and sections below summarize the
evaluation of each.
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Table 5-5: Preliminary Corridor Alternatives — Constraints and Benefits

Corridor

Foundation of several local land use plans
Needed for several communities to achieve planning objectives

X Constraints/Issues Benefits
Alternative
Phase | Area

e Broad public support

e Formally supported by several local governments
Orange e Crosses Swift Creek downstream of Lake Benson dam (Dwarf ° Fe wer relocatlons/nelghpqrhoed |mpac_ts
Corridor Wedgemussel habitat) . lelted_ development activity since corridor was protected
Alternative e Impacts more acres of wetlands than many other options : Extensive public awareness

[ ]

[

Avoids impacts to Section 4(f) resources

Blue Corridor
Alternative

Crosses heavily developed central Holly Springs

Crosses Swift Creek downstream of Lake Benson dam (Dwarf
Wedgemussel habitat)

Greater potential for induced development

Formally opposed by Wake County

Broad public opposition

Bisects planned Southeast Regional Park, a potential Section 4(f)
resource

Would limit the ability of Holly Springs and Fuquay-Varina to achieve their
land use planning objectives

Potential to serve traffic in growing areas near Fuquay-Varina

Purple
Corridor
Alternative

Crosses and longitudinally follows Middle Creek

Crosses Swift Creek downstream of Lake Benson dam (Dwarf
Wedgemussel habitat)

Greater potential for induced development

Formally opposed by Wake County

Broad public opposition

Bisects planned Sunset Oaks Park, a potential Section 4(f) resource
Would limit the ability of Holly Springs and Fuquay-Varina to achieve their
land use planning objectives

Fewer residential impacts than Orange-to-Blue or Orange-to-Red
Potential to serve traffic in growing areas near Fuquay-Varina

Red Corridor
Alternative

Crosses numerous established Garner subdivisions

Impacts Greenfield South Business Park

Crosses Swift Creek Critical Watershed Area

Formally opposed by Wake County and Garner

Broad public opposition

Impacts two Section 4(f)-applicable resources

No US 70 Business interchange

Would limit the ability of Garner to achieve its land use planning objectives

Shortest option

Crosses Swift Creek upstream of Lake Benson dam,
avoiding/minimizing impacts to protected Dwarf Wedgemussel
Minimizes total wetlands impacts
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Table 5-5: Preliminary Corridor Alternatives — Constraints and Benefits

Corridor

Alternative Constraints/Issues Benefits
e Numerous residential impacts in established Garner subdivisions
¢ Impacts Greenfield South Business Park
e Crosses Swift Creek Critical Watershed Area
Red Modified | * Formally opposed by Wake County and Garner Cro_ss_es Sv_vh_‘t (_:r_eek_upstream of Lake Benson dam,
Corridor e Likely public opposition av_o!dl_ng/mlnlmlzmg |mpa_cts to protected Dwarf Wedgemussel
Alternative ¢ No US 70 Business interchange Minimizes total wetlands impacts
e Would limit the ability of Garner to achieve its land use planning objectives Avoids impacts to Section 4(f) resources
¢ Undesirable roadway alignment (horizontal and vertical) for expressway
¢ Undesirable roadway alignment would not accommodate possible future
operating speed increase without impacts to Section 4(f) resources
e Design constraints prevent tying into the existing terminus of the Triangle
West of NC Expressway at NC 55 Bypass
55 Bypassto | e Impacts Wake County landfill Minimizes impacts on development in Holly Springs
Blue Corridor | e Impacts Shearon Harris Reservoir Potential to serve traffic in growing areas near Fuquay-Varina
Alternative e Greater potential for induced development
e Adverse bonding implications for existing Triangle Expressway
v e Crosses Swift Creek downstream of Lake Benson dam (Dwarf . .
ellow Wed | habitat) Separates expressway to expressway interchanges instead of
Corridor edgemusse . N being in a single location providing easier driver understanding
Alternative . fCrosses Swat Creek further south than other corridors and longitudinally Avoids impacts to Section 4(f) resources
ollows Swift Creek
e Crosses Swift Creek downstream of Lake Benson dam (Dwarf
Wedgemussel habitat)
e Creates less direct alignment route than other options
Pink Corridor | * _Crosses wastewater treat.ment biosolids facility sprayfield area and Shi_fts I-40 interchange area out of Dwarf Wedgemussel habitat in
Alternative impacts two 25-.acre holding ppnds SWlft Cr_eek _
e Impacts Greenfield South Business Park Avoids impacts to Section 4(f) resources
e Formally opposed by Wake County and Garner
¢ No US 70 Business interchange
e Would limit the ability of Garner to achieve its land use planning objectives
* Impacts Greenfield South Business Park Follows existing 1-40 alignment, possibly minimizing community
Additional |- ¢ No US 70 Business interchange disruption '
40 Concept e Crosses Swift Creek downstream of Lake Benson dam (Dwarf

Wedgemussel habitat)

Avoids impacts to Section 4(f) resources

Lilac Corridor
Alternative
(connection
at Fanny
Brown Road)

Crosses Swift Creek downstream of Lake Benson dam (Dwarf
Wedgemussel habitat)

Would result in more relocations than any other option

Crosses wastewater treatment biosolids facility sprayfield area and
impacts a portion of one 25 acre holding pond

Impacts fewer acres of wetlands than the Orange Corridor
Alternative
Avoids impacts to Section 4(f) resources
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Table 5-5: Preliminary Corridor Alternatives — Constraints and Benefits

Corridor
Alternative

Constraints/Issues

Benefits

Lilac Corridor

Crosses Swift Creek downstream of Lake Benson dam (Dwarf

Impacts fewer acres of wetlands than the Orange Corridor

Alternative Wedgemussel habitat) Alternative
(connection Crosges wastewater treatment biosolids facility soravfield area and Crosses a narrower portion of Swift Creek and adjacent wetlands
at Sauls impacts a portion of one 25 acre holdin ondy Prey than the Orange Corridor
Road) P P gp Avoids impacts to Section 4(f) resources
Bisects planned Southeast Regional Park, a potential Section 4(f)
resource
Purple-Blue- Bisects planned Sunset Oaks Park, a potential Section 4(f) resource Impacts fewer acres of wetlands than the Orange Corridor
. - Crosses Swift Creek downstream of Lake Benson dam (Dwarf .
Lilac Corridor . Alternative
. Wedgemussel habitat)
Alternative . 4 . .
Would result in a relatively high number of relocations
Crosses wastewater treatment biosolids facility sprayfield area and
impacts a portion of one 25 acre holding pond
Crosses Swift Creek downstream of Lake Benson dam (Dwarf
Plum Wedgemussel habitat)
Corridor Surrounds Swift Creek with roadways in Dwarf Wedgemussel habitat area Avoids impacts to Section 4(f) resources
Alternative Would require the construction of more interchanges than any other new

location option

Phase Il Area

Forest Green

More relocations than similar options

to Green Potentially impacts a guying wire for a communications tower . ) .
: - . . . ) Avoi reenfiel h Busin Park
Corridor Alignments using this corridor would all cross Swift Creek downstream of oids Greenfield South Business Pa
Alternative Lake Benson dam (Dwarf Wedgemussel habitat)
Green Bisects the Randleigh Farm planned development of Raleigh and Wake
Corridor County Avoids Clemmons State Educational Forest (potential Section 4(f)
. Alignment is in close proximity to an anchor and guying wire for a resource)
Alternative S
communications tower
Mint Green Impacts Randleigh Farm ;kgf;s;cl)rggr?;ts to Randleigh Farm property further to the east on
Corrldor_ A“gnment IS In close proximity to an anchor and guying wire for a Avoids Clemmons State Educational Forest (potential Section 4(f)
Alternative communications tower

resource)
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Table 5-5: Preliminary Corridor Alternatives — Constraints and Benefits

Corridor
Alternative

Constraints/Issues

Benefits

Tan Corridor

More relocations than Green Corridor Alternative
Impacts northwest corner of Clemmons State Educational Forest

Shifts impact on Randleigh Farm property to east parcel area

Alternative expansion property (potential Section 4(f) resource) e Avoids communications tower anchor
Impacts Good Samaritan Baptist Church (southern part of corridor only)
e Avoids impacts to Randleigh Farm property
Impacts wastewater treatment biosolids facility sprayfield area * Avoids commgmcaﬂons tower anchor
Brown - . . e Fewer relocations than Tan or Green
Corridor Impacts police training center on Battle Bridge Road . . e Crosses Neuse River in more favorable location than Green/Tan
Alternative Impe}cts northwest corner of Clemmqns State Educational (potential corridors
Section 4(f) resource)Forest expansion property e More favorable interchange at Auburn- Knightdale Road than
Green/Tan corridors
e Avoids impacts to Randleigh Farm property
Teal to Alignment is in close proximity to an anchor and guying wire for a * g?risg,g;Neuse River in more favorable location than Green/Tan
Brown communications tower . .
Corridor Impacts wastewater treatment biosolids facility sprayfield area * More favorable_mterchange at Aubum- Knightdale Road than
Alternative Impacts police training center on Battle Bridge Road Gregn/Tan corridors . .
e Avoids Clemmons State Educational Forest Avoids Clemmons
State Educational Forest (potential Section 4(f) resource)
e Avoids communications tower anchor
Grey 3 ' . . . Avoids_ the Randleigh _Fa_rm property
Corridor Additional corr!dor m!les with added costs e Potential to serve traffic in growing areas of Clayton and Johnston
Alternative Greater potential for induced development County

Avoids Clemmons State Educational Forest Avoids Clemmons
State Educational Forest (potential Section 4(f) resource)
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5.2.3.1 Orange Corridor Alternative

The Orange Corridor Alternative has numerous relative benefits when compared to the other corridors.
As previously noted, the Orange Corridor Alternative has been protected from development for nearly
twenty years. As such, alternatives that include the entire Orange Corridor Alternative would require
fewer relocations than alternatives incorporating other corridors. It also minimizes community
disruption as there would be few neighborhoods bisected by this option. It has been formally
supported over all other options by Wake County, Holly Springs, Fuquay-Varina, and Garner, and
most of the local jurisdictions in the project study area have developed future land use plans based on
the assumption that the project would be constructed in this corridor. There is broad public familiarity
with and support for the Orange Corridor Alternative, with over 90 percent of public comments
received after the September 2010 Public Informational Meetings indicating support for this option.

The only notable constraints associated with the Orange Corridor Alternative are its potential impacts
on Dwarf Wedgemussel habitat in Swift Creek and its impacts to more acres of wetlands than several
other options. The portion of Swift Creek below the Lake Benson dam is important habitat for this
species and this area, particularly the area near 1-40 and the Clayton Bypass, has been heavily
impacted by development activity in these parts of Wake and Johnston counties. Because the Orange
Corridor Alternative would cross 1-40 in this area, it has the potential to negatively impact habitat
important for the survival of the Dwarf Wedgemussel in Wake and Johnston counties.

Despite its potential impact on the federally protected Dwarf Wedgemussel, the NCDOT
recommended retaining the Orange Corridor Alternative due to its numerous and significant relative
benefits compared to all the other options under consideration. The resource and regulatory agencies
agreed with this recommendation.

5.2.3.2 Blue Corridor Alternative

The Blue Corridor Alternative has many major constraints and does not offer a clear relative
advantage to the Orange Corridor Alternative or other options under consideration and so was
recommended for elimination by NCDOT. The resource and regulatory agencies agreed with this
recommendation. Alternatives incorporating the Blue Corridor Alternative would cross Swift Creek
downstream of the Lake Benson dam, so this option would not address the major constraint of the
Orange Corridor Alternative. While alignments using the Blue Corridor Alternative have the potential
to serve traffic in growing areas near Fuquay-Varina, they would be subject to many other constraints.

Options using the Blue Corridor Alternative would bisect the planned Southeast Regional Park, an
unacceptable impact from Wake County’s perspective as this would make further development of the
park infeasible. Options using the portion of the Blue Corridor Alternative through central Holly
Springs would bisect the community, incurring major community disruption impacts and a large
number of relocations (Table 5-2). The Blue Corridor Alternative’s location at the southern edge of
the project study area has more potential for inducing development than options farther north because
there is more undeveloped land along the study area’s southern edge. The Blue Corridor Alternative is
formally opposed by Wake County and has been the target of strong public opposition.

5.2.3.3 Purple Corridor Alternative
The Purple Corridor Alternative also has many major constraints without offering any key advantage

to the Orange Corridor Alternative, so it too was recommended by NCDOT for elimination. The
resource and regulatory agencies agreed with this recommendation. All alternatives using the Purple
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Corridor Alternative would also cross Swift Creek downstream of the Lake Benson dam, so this option
would not address the major constraint of the Orange Corridor Alternative. Alignments using the
Purple Corridor Alternative would also have the potential to serve traffic in growing areas near
Fuquay-Varina, and would also result in fewer relocations than all options other than the Orange
Corridor Alternative (Table 5-2), but would incur numerous other constraints. The Purple Corridor
Alternative would cross a portion of Middle Creek identified by Wake County as a priority for
preservation and would follow a portion of the creek longitudinally. The Purple Corridor Alternative
is formally opposed by Wake County and also has been the target of strong public opposition as it is
adjacent to several large residential neighborhoods in Holly Springs. Similar to the Blue Corridor
Alternative, because the Purple Corridor Alternative extends into the southern edge of the project
study area, it also has more potential for inducing development than options farther north because
there is more undeveloped land along the study area’s southern edge.

All alignments including the Purple Corridor Alternative would tie into the part of the Blue Corridor
Alternative bisecting the planned Southeast Regional Park. The Purple Corridor Alternative would
also bisect a 95-acre park the Town of Holly Springs plans to build within the Sunset Oaks
Neighborhood (Town of Holly Springs, 2007). The Town owns a portion of the planned park property
and is continuing to acquire the remaining property, planning to develop the site for passive
recreational uses and connection to the surrounding greenway system. The Town also plans to build
soccer fields on the site.

5.2.3.4 Red Corridor Alternative

The Red Corridor Alternative has many significant constraints but has two important relative
advantages. Preliminary alternatives using this corridor would require about twice as many
relocations than most of the other alternatives. In addition, the Red Corridor Alternative would bisect
nine large, cohesive residential neighborhoods, including VVandora Pines, Breezeway, Heather Ridge,
The Village at Aversboro, and South Creek, and would indirectly affect several others, making this
option highly disruptive for many Garner communities. The Red Corridor Alternative would also
impact a large portion of the Greenfield South Business Park, the primary economic recruitment area
for Garner and a foundation of the community’s tax base. The Red Corridor Alternative would impact
one proposed park facility and a proposed expansion area for another park, two Section 4(f)-applicable
resources (Section 5.3.1.4). In addition, the Red Corridor Alternative is the only corridor that would
cross the Swift Creek Critical Watershed Area. Wake County and the Town of Garner formally
oppose the Red Corridor Alternative and large numbers of area residents have expressed opposition to
the Red Corridor Alternative.

The Red Corridor Alternative is closer than the other corridors to 1-40 and 1-440 along the south side
of the Raleigh area and therefore may not draw as much traffic off of the existing roadway network as
would other corridors farther to the south. The Red Corridor Alternative also would not include an
interchange on US 70 Business, a major thoroughfare in the Garner area, because it would cross this
facility less than a mile east of an existing interchange at 1-40. This may limit the ability of the Red
Corridor Alternative to serve traffic needs in this area.

Despite the numerous disadvantages of the Red Corridor Alternative, it has two key relative
advantages to all the other new location options. By crossing Swift Creek almost entirely above the
Lake Benson dam, it poses an opportunity for avoiding impacts to the habitat of the endangered Dwarf
Wedgemussel downstream of the dam. It would impact a small area of the downstream part of the
Swift Creek watershed at a small tributary known as Mahler’s Creek. However, heavy silting has
degraded water quality in Mahler’s Creek to an extent that it is unlikely to provide favorable habitat
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for the Dwarf Wedgemussel. As shown in Table 5-2, the Preliminary Alternative using the Red
Corridor Alternative would result in the lowest wetland and stream impacts of all new location
alternatives under consideration.

Despite the two relative advantages of the Red Corridor Alternative, the magnitude of its
disadvantages prompted NCDOT to examine its potential effects on the surrounding community in
further detail. This is summarized in Section 5.3.

5.2.3.5 Red Modified Corridor Alternative

The Red Modified Corridor Alternative is a modification of the Red Corridor Alternative. The
modification was developed in an effort to locate an alignment in the vicinity of the Red Corridor
Alternative, but that could potentially avoid all direct impacts to the potential Section 4(f) properties in
this area. Its primary advantage is that it completely avoids these properties. In addition, like the Red
Corridor Alternative, it would cross Swift Creek almost entirely above the Lake Benson dam and pose
an opportunity to avoiding impacts to Dwarf Wedgemussel habitat downstream of the dam. It would
also impact Mabhler’s Creek, but for the reasons described in the previous section, Mahler’s Creek is
unlikely to provide favorable habitat for the Dwarf Wedgemussel.

The Red Modified Corridor Alternative shares all of the constraints associated with the Red Corridor
Alternative except for impacts to Section 4(f) properties. It would require more than twice the number
of relocations as the Orange Corridor Alternative, as shown in Table 5-4. It would also bisect several
large, cohesive residential neighborhoods, making this option highly disruptive for many Garner
communities. It would also impact a large portion of the Greenfield South Business Park, the primary
economic recruitment area for Garner and a foundation of the community’s tax base. This option
would also cross the Swift Creek Critical Watershed Area.

Like the Red Corridor Alternative, the Red Modified Alternative is closer than other corridors to 1-40
and 1-440 along the south side of the Raleigh area and therefore may not draw as much traffic off of
the existing roadway network as would other corridors farther to the south. The Red Modified
Corridor Alternative also would not include an interchange on US 70 Business, a major thoroughfare
in the Garner area, because it would cross this facility less than a mile east of an existing interchange
at 1-40. This may limit the ability of the Red Modified Corridor Alternative to serve traffic needs in
this area.

The horizontal and vertical alignment for the Red Modified Corridor Alternative meets the current
minimum design criteria for the facility. However, this alignment is undesirable because its sharp
curves and steep grades would create undesirable operational conditions, particularly in less than ideal
weather conditions. NCDOT is currently increasing the posted speed on already constructed sections
of the 540 Outer Loop by five miles per hour. If the posted speed is similarly increased on the
Complete 540 project, the alignment of the Red Modified Corridor Alternative would need to be
modified to accommodate the higher operating speed. This alignment modification would shift the
right-of-way for the Red Modified Corridor Alternative into the park properties it was intended to
avoid, negating the primary benefit of this corridor. In addition, a higher operating speed on a facility
with an undesirable minimum design would increase the concerns about undesirable operating
conditions.
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5.2.3.6 West of NC 55 Bypass

As described above, several potential corridors were evaluated in the area west of NC 55 Bypass as
options for serving traffic in growing areas near Fuquay-Varina while minimizing the community
disruption impacts of the Blue and Purple Corridor Alternatives. Numerous constraints made these
options infeasible, most notably the fact that they would require construction of a new interchange on
the Western Wake portion of the Triangle Expressway and abandonment of the southern end of this
roadway. This would be extraordinarily costly and would also have adverse bonding implications for
the existing Triangle Expressway. Therefore, NCDOT recommended elimination of these corridors
and this was agreed to by the resource and regulatory agencies.

5.2.3.7 Pink Corridor Alternative

The Pink Corridor Alternative would connect the Orange Corridor Alternative to a potential crossing
of 1-40 well to the north of the Clayton Bypass. While this would require out of direction travel for
traffic traveling from Johnston County and points south to areas in western Wake and Durham
counties, it would avoid the large and complex interchange that would be created by tying the
Complete 540 project into 1-40 near the Clayton Bypass. With this shift, the Pink Corridor Alternative
may also have potential to minimize impact to important Dwarf Wedgemussel habitat near 1-40 and
the Clayton Bypass. However, the Pink Corridor Alternative also would not include an interchange on
US 70 Business, a major thoroughfare in the Garner area, because it would cross this facility less than
a mile east of an interchange at 1-40. This may limit the ability of the Pink Corridor Alternative to
serve traffic needs in this area. The Pink Corridor Alternative would also cross sprayfields that are
part of a City of Raleigh wastewater treatment biosolids facility area west of 1-40.

While the Pink Corridor Alternative would cross Swift Creek downstream of the Lake Benson dam
and would therefore not avoid the important Dwarf Wedgemussel habitat in this area, it would shift
the impacts away from the Clayton Bypass area. The 1-40/Clayton Bypass area is of particular
concern for habitat impacts to this species and recent surveys have identified living Dwarf
Wedgemussels in this area. For these reasons, shifting the impacts away from this area may offer
some advantage from a habitat impact standpoint. Because of this advantage, the Pink Corridor
Alternative remained under consideration. It is important to note, however, that Wake County and the
Town of Garner formally oppose this Corridor Alternative due to its potential impacts on the Garner
community and the surrounding area. The potential impacts of the Pink Corridor Alternative on the
surrounding community are discussed in greater detail in Section 5.3.

5.2.3.8 Yellow Corridor Alternative

The chief advantage of the Yellow Corridor Alternative relative to the Orange Corridor Alternative is
that it would separate the expressway to expressway interchanges at 1-40 and the Clayton Bypass
instead of requiring one large, complex interchange in this area. However, this option would have
greater impacts to Swift Creek in this important Dwarf Wedgemussel habitat area, following a portion
of the corridor longitudinally. Alternatives using the Yellow corridor would also incur much greater
wetland impacts than corresponding alternatives using the Orange Corridor Alternative (Table 5-2).
For these reasons, and because it would require construction of two interchanges, the NCDOT
recommended the Yellow Corridor Alternative for elimination. The resource and regulatory agencies
agreed with this recommendation.
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5.2.3.9 Lilac Corridor Alternative

The Lilac Corridor Alternative is a new location option off the previously identified Orange Corridor
Alternative that would result in lower impacts to wetlands and in particular the wetland habitat that
supports Swift Creek, compared to the Orange Corridor Alternative. As shown in Table 5-4, it would
impact 50.6 acres of wetlands, compared to the 88.1 acres of wetlands that would be impacted by the
Orange Corridor Alternative. The Lilac Corridor Alternative would also avoid impacting any
properties subject to Section 4(f) requirements.

Like the Orange Corridor, the Lilac Corridor Alternative crosses Swift Creek below the Lake Benson
dam, an area containing known habitat for the Dwarf Wedgemussel, but impacted by development
activity in recent years. For this reason, the Lilac Corridor Alternative has the potential to negatively
impact habitat important for the survival of the Dwarf Wedgemussel in Wake County.

Just east of the Swift Creek Crossing, the Lilac Corridor Alternative crosses through sprayfields that
are part of a City of Raleigh wastewater treatment biosolids facility area west of 1-40 and would also
impact a portion of one of the two 25-acre holding ponds on the property. This would impact
approximately 86 acres of this 600 acre site. Backwash from the Dempsey Benton water treatment
facility off NC 50 is piped to this site, stored in the holding ponds, and then sprayed on the
surrounding land for infiltration. The City of Raleigh is currently preparing permits to change the
operations at the site to utilize a lower spraying intensity/rate over the same area that is currently
permitted for this activity. The City of Raleigh has indicated that even with the lower spraying rate
there is a need for both holding ponds for water management and all available sprayfields for water
distribution.

Another notable constraint of the Lilac Corridor Alternative is that it would require more relocations
than any other alternative. As shown in Table 5-4, it would require 447 relocations, more than twice
the relocations that would be required by the Orange Corridor Alternative.

Introduction of the Lilac Corridor Alternative provided additional options for examining the potential
for balancing community and natural resources impacts with various combinations of the Orange
Corridor and the Lilac Corridor Alternative. The alignment described in the above paragraphs
connects from the Orange Corridor Alternative to the Lilac Corridor Alternative at Fanny Brown
Road. A second alignment connecting the two was also developed—this alignment connects the two
with a connector Segment at Sauls Road. This second alignment (connecting to Lilac at Sauls Road)
creates an end-to-end alternative with slightly higher impacts to wetlands that the first alignment
(connecting to Lilac at Fanny Brown Road), but has the advantage of reducing the number of
relocations from 447 to 366. Like the original option, the alignment connecting to Lilac at Sauls Road
would also avoid impacting any properties subject to Section 4(f) requirements. The two options share
the remaining constraints: crossing Swift Creek below the Lake Benson dam and crossing the City of
Raleigh wastewater treatment property.

The two variations of the Lilac Corridor Alternative are discussed further in Section 5.6.2.

5.2.3.10 Purple-Blue-Lilac Corridor Alternative

As explained in Sections 5.2.2.2 and 5.2.2.3, the Blue and Purple Corridor Alternatives have many
major constraints but did not offer clear relative advantage to the Orange Corridor Alternative or other

options under consideration and so were recommended for elimination. However, with the
introduction of the Lilac Corridor Alternative (Section 5.2.2.8), the project team began to explore the
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impact minimization potential of an alignment following the Purple Corridor Alternative to the Blue
Corridor Alternative, then connecting to the Lilac Corridor Alternative. By avoiding much of the
wetland area surrounding Swift Creek, this new connection would create an alignment that would
impact 46.9 acres of wetlands, the second smallest wetland impact of all the alignments, compared to
43.7 acres for the Red Corridor Alternative.

An alignment following the Purple Corridor Alternative to the Blue Corridor Alternative to the Lilac
Corridor Alternative (the “Purple-Blue-Lilac Corridor Alternative™) would require 353 relocations,
resulting in a relocation impact higher than many other options. However, an alignment following the
Red Corridor Alternative would result in a higher relocation impact, requiring 404 relocations.

The Purple-Blue-Lilac Corridor Alternative crosses Swift Creek below the Lake Benson dam, an area
containing known habitat for the Dwarf Wedgemussel, but impacted by development activity in recent
years. For this reason, this option has the potential to negatively impact habitat important for the
survival of the Dwarf Wedgemussel in Wake County.

Because it includes the portion of the Lilac Corridor Alternative east of the Swift Creek crossing, this
option would also cross the sprayfields that are part of a City of Raleigh wastewater treatment
biosolids facility area, affecting a portion of one of the two 25-acre holding ponds on the property and
impacting approximately 86 acres of this 600 acre site.

This option would follow the Blue Corridor Alternative where it bisects the planned Southeast
Regional Park, an unacceptable impact from Wake County’s perspective as this would make further
development of the park infeasible. It would also follow the Purple Corridor Alternative where it
bisects the planned Sunset Oaks Park. In addition, because this option follows the Blue Corridor
Alternative at the southern edge of the project study area, it may have more potential for inducing
development than options farther north because there is more undeveloped land along the study area’s
southern edge.

The Purple-Blue-Lilac Corridor Alternative is discussed further in Section 5.6.1.
5.2.3.11 Plum Corridor Alternative

The Plum Corridor Alternative is a modification of the previously identified Orange Corridor
Alternative. The Plum Corridor Alternative includes all of the Orange Corridor Alternative except
that the movements to and from the south and the west along 1-40 and 540 are located on a new
connector ramp system that is located south of Swift Creek and north of US 42. This route, which is
in effect a spur of the Orange Corridor Alternative for some travel movements, was developed in
response to a local inquiry about whether a simplified, slightly modified version of the Yellow
Corridor Alternative might have the potential to reduce wetland or other environmental impacts in the
area of Swift Creek.

The Plum Corridor Alternative would result in a similar magnitude of wetlands impacts (82.6 acres) as
the Orange Corridor Alternative, as shown in Table 5-4. It would also result in more stream impacts,
directly affecting 39,450 linear feet of streams compared to 36,110 linear feet for the Orange Corridor
Alternative. In addition, the Plum Corridor Alternative would surround Swift Creek with roadways in
an environmentally sensitive area. Like the Orange and Lilac Corridor Alternatives, the Plum
Corridor Alternative crosses Swift Creek below the Lake Benson dam and therefore has the potential
to negatively impact habitat important for the survival of the Dwarf Wedgemussel in Wake County.
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Also like the Orange Corridor Alternative, the Plum Corridor will cross a portion of the City of
Raleigh wastewater treatment sprayfields located east of the Swift Creek crossing. This impact would
be approximately 11 acres at the extreme southern end of the sprayfields and would not impact either
of the two 25 acre holding ponds.

The Plum Corridor Alternative would avoid impacting any properties subject to Section 4(f)
requirements.

The Plum Corridor Alternative is discussed further in Section 5.6.3.
5.2.3.12 Additional I-40 Concept

One additional suggestion for a corridor modification was made at the resource and regulatory agency
meeting on November 2, 2010. Because the Pink and Green corridors parallel 1-40, the suggestion
was to use the Orange Corridor Alternative from the west to 1-40 and the Red Corridor Alternative
from 1-40 to the east to connect with the Green corridor. 1-40 would be improved and widened
between the Orange and Red Corridor Alternatives, similar to the Hybrid alternative. This
modification was added to the corridor alternatives under consideration.

Evaluation of this concept showed that it offered few advantages over other options. Like the Red
Corridor Alternative, it would also impact a large portion of the Greenfield South Business Park, the
primary economic recruitment area for Garner and a foundation of the community’s tax base. It would
also impact Springfield Baptist Church on Auburn-Knightdale Road. However, unlike the Red
Corridor Alternative, it would cross Swift Creek downstream of the Lake Benson dam. Therefore, it
would not provide an opportunity for avoiding impacts to the habitat of the endangered Dwarf
Wedgemussel. Because it did not provide relative advantages to other options, NCDOT recommended
elimination of this concept. At the resource and regulatory agency meeting on January 20, 2011, the
agencies agreed with this recommendation.

5.2.3.13 Forest Green Corridor Alternative

Preliminary Study Alternatives using the Red Corridor Alternative, Pink Corridor Alternative, or the I-
40 improvement option described would all impact the Greenfield South Business Park in Garner and
Springfield Baptist Church on Auburn-Knightdale Road. The Forest Green Corridor Alternative was
added into consideration to minimize community disruption in this area by following an alignment
adjacent to 1-40 but turning eastward south of White Oak Road to avoid the Greenfield South Business
Park and Springfield Baptist Church areas. The Forest Green Corridor Alternative would connect to
the Green Corridor Alternative near Raynor Road. Despite avoiding community impacts to areas
north of White Oak Road, an alignment using the Forest Green Corridor Alternative would result in
more than twice as many relocations in the Phase Il area as options using the Green, Tan or Brown
Corridor Alternatives. It would also result in greater wetland and stream impacts than the other
options.

At the resource and regulatory agency meeting on January 20, 2011, NCDOT recommended
elimination of the Forest Green Corridor Alternative because it would offer minimal advantages over
other options while resulting in many more relocations and greater wetland and stream impacts than
other options. The resource and regulatory agencies agreed with this recommendation.
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5.2.3.14 Green Corridor Alternative

As described above, the Green Corridor Alternative would bisect the Randleigh Farm planned
development, an unfavorable impact from the perspective of Wake County and the City of Raleigh. It
would also potentially impact a guying wire for a large communications tower near US 70 Business.
Its main advantages are that it would require fewer relocations than the Tan Corridor Alternative
(Table 5-3), avoiding disruption of neighborhoods along the Tan Corridor Alternative, such as the
Preserve at Long Branch Farm, and that it would avoid the Clemmons State Educational Forest, a
potential Section 4(f) resource. Because this is an important advantage, NCDOT recommended
retaining the Green Corridor Alternative. At the resource and regulatory agency meeting on
November 2, 2010, the agencies agreed with this recommendation.

5.2.3.14 Tan Corridor Alternative

The Tan Corridor Alternative would lessen, but not avoid, impacts to the Randleigh Farm property, an
advantage over the Green Corridor Alternative from the perspective of Wake County and the City of
Raleigh. It would also avoid the large communications tower that would be potentially impacted by
the Green Corridor Alternative. However, it would require more relocations than the Green Corridor
Alternative (Table 5-3) and would directly impact residential neighborhoods including the Preserve at
Long Branch Farm. The Tan Corridor Alternative would also impact the northwest corner of property
owned by the State intended as expansion property for the Clemmons State Educational Forest, a
potential Section 4(f) resource. Despite these drawbacks from a community impacts perspective, the
Tan Corridor Alternative was initially retained due to its minimization of impacts on Randleigh Farm
and its avoidance of impacts to a large communications tower near US 70 Business.

The Raleigh City Council and the Boards of Commissioners of Wake and Johnston counties have all
requested that NCDOT eliminate the Tan Corridor Alternative from further consideration due to
concerns about community impacts. The Capital Area MPO has also passed a resolution opposing the
Tan Corridor Alternative. There was also public and local government concern about potential
impacts of the southern portion of the Tan Corridor Alternative on Good Samaritan Baptist Church,
near the Wake/Johnston County line. The northern portion of the Tan Corridor Alternative, which
begins about one mile north of US 70 Business, was recommended by NCDOT to be retained for
detailed study despite its drawbacks because it does provide an option for minimizing impacts to
Randleigh Farm while avoiding two public facilities farther to the east (a sprayfield area for the City
of Raleigh’s Neuse River Wastewater Treatment Plant biosolids facility and a Wake County/City of
Raleigh police training center on Battle Bridge Road). However, the southern portion of the Tan
Corridor Alternative (south of US 70 Business was recommended by NCDOT to be eliminated
because it would impact Good Samaritan Baptist Church while not providing any relative advantage
over other options. The southern portion of the Brown Corridor Alternative (see below) can connect
to the remaining portion of the Tan Corridor Alternative; alignments using the remaining portion of
the Tan Corridor Alternative would follow that path.

5.2.3.16 Brown Corridor Alternative

The Brown Corridor Alternative would completely avoid impacts to the Randleigh Farm property and
to the large communications tower that might be impacted by the Green Corridor Alternative. It
would require the fewest relocations of any of the Corridor Alternatives in the Phase 1l area. (Table 5-
3) It would also cross the Neuse River at a more favorable location than the Green and Tan Corridor
Alternatives: the Green and Tan Corridor Alternatives cross a sharp curve of the Neuse somewhat
diagonally while the Brown Corridor Alternative perpendicularly crosses a narrower, straighter
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segment of the Neuse River. The Brown Corridor Alternative interchange on Auburn-Knightdale
Road would also be at a more favorable location than the Green/Tan interchange on Auburn-
Knightdale Road: the Brown Corridor Alternative crosses Auburn-Knightdale in a more perpendicular
orientation and the interchange would have a smaller footprint. The primary disadvantage of the
Brown Corridor Alternative is that it would directly impact two public facilities: a sprayfield area for
the City of Raleigh’s Neuse River Wastewater Treatment Plant biosolids facility and a Wake
County/City of Raleigh police training center on Battle Bridge Road. The Brown Corridor Alternative
would also impact the northwest corner of property owned by the State intended as expansion property
for the Clemmons State Educational Forest, a potential Section 4(f) resource. Because of its potential
advantages, NCDOT recommended the Brown Corridor Alternative for detailed study.

5.2.3.17 Teal Corridor Alternative

The Teal Corridor Alternative would completely avoid impacts to the Randleigh Farm property and it
would also avoid impacts to the Clemmons State Educational Forest. As the Teal Corridor Alternative
ties into the Brown Corridor Alternative south of the Neuse River, it would also benefit from two of
the main advantages of the Brown Corridor Alternative: a more favorable Neuse River Crossing and a
more favorable Auburn-Knightdale Road interchange than the Green and Tan Corridor Alternatives.
However, the Teal Corridor Alternative would also lead to the same primary disadvantage of the
Brown Corridor Alternative as it would also impact the two public facilities farther to the east (a
sprayfield area for the City of Raleigh’s Neuse River Wastewater Treatment Plant biosolids facility
and a Wake County/City of Raleigh police training center on Battle Bridge Road). The Teal Corridor
Alternative would also directly impact a guying wire for a large communications tower near US 70
Business. Because of its potential advantages, NCDOT recommended the Teal Corridor Alternative
for detailed study.

5.2.3.18 Mint Green Corridor Alternative

The Mint Green Corridor Alternative would have similar benefits and disadvantages as the Green
Corridor Alternative with one important exception. By crossing the Randleigh Farm property east of
the Green Corridor Alternative and closer to the property’s eastern boundary, it would leave a larger
area of the property intact. Like the Green Corridor Alternative, the Mint Green Corridor Alternative
would avoid the Clemmons State Educational Forest but would potentially impact a guying wire for a
large communications tower near US 70 Business. The Mint Green Corridor Alternative represents a
compromise between the Green and Tan Corridor Alternatives—it would reduce impacts to Randleigh
Farm relative to the Green Corridor Alternative while reducing the number of relocations compared to
the Tan Corridor Alternative (Table 5-3). For these reasons, NCDOT recommended the Mint Green
Corridor Alternative for detailed study.

5.2.3.19 Grey Corridor Alternative

The Grey Corridor Alternative is the only Phase Il option that would completely avoid the Randleigh
Farm property. It would extend into Johnston County, giving it the potential to serve traffic in
growing areas of Clayton and Johnston County. However, this option would result in an alignment
about four miles longer than the Green or Tan Corridor Alternatives (Table 5-3), making it much
more costly to construct. By extending into the far southeastern corner of the project study area, the
Grey Corridor Alternative may also have greater potential for inducing development. Wake County
staff did not support this option due to its longer distance and potential for induced development and
the City of Raleigh maintained a neutral perspective. Given its notable constraints, the Grey Corridor
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Alternative was recommended by NCDOT to be eliminated. The resource and regulatory agencies
agreed with this recommendation.

5.2.3.20 Hybrid Alternative 3

Over 700 homes and businesses are within the 300-foot conceptual right-of-way for Hybrid
Alternative 3, nearly twice as many as any of the other alternatives. As most of the required
relocations under this alternative would be structures along the existing roadways that would be
widened, it would be difficult to minimize impacts to them. In addition, this option would not offer a
reduction in direct impacts to wetlands and streams. In fact, 97 acres of wetlands lie within the 300-
foot conceptual right-of-way for this alternative, the most of any alternative. Because it would require
disproportionate numbers of relocations and would impact a large amount of wetlands, while not
offering any offsetting advantage, the Hybrid Alternative 3 was recommended by NCDOT to be
eliminated. The resource and regulatory agencies agreed with this recommendation.

5.2.4 Conclusions

Based on the results of the third tier screening, along with consideration of public comments and the
input of the resource and regulatory agencies at resource and regulatory agency meetings in November
2010 and January 2011, NCDOT came to the following conclusions and recommendations:
e Eliminate the Blue, Purple, Yellow and Grey corridors.
e Retain the Orange Corridor Alternative and the Green Corridor Alternative as Detailed Study
Alternatives.
e Conduct further studies on the Red and Pink Corridor Alternatives to determine if they should
be retained.
o Eliminate the Additional 1-40 Concept and the Forest Green Corridor Alternatives.
Retain the Tan (northern portion), Brown, Teal and Mint Green Corridor Alternatives as
Detailed Study Alternatives.
e Eliminate the southern portion of the Tan Corridor Alternative.
e Eliminate the Hybrid Alternative 3.
There is a lack of other reasonable options for new location alternatives in the project study
area, as confirmed by local government, agency and public input.

As described in Section 5.2.2, two new additional Corridor Alternatives were developed in an attempt
to minimize wetland impacts while also minimizing community impacts, particularly in comparison to
the Red Corridor Alternative. These new options, the Lilac and Plum Corridor Alternatives, were
evaluated further to determine if they should be retained for detailed study. The location of the Lilac
Corridor Alternative is such that previously eliminated corridor segments could be connected to it,
creating new routes with additional potential for balancing natural resource and community impacts.
The previously eliminated Purple Corridor Alternative, connecting to the Blue Corridor Alternative,
emerged as an option for connecting to the Lilac Corridor Alternative to reduce wetland impacts. This
option is known as the Purple-Blue-Lilac Corridor Alternative. The evaluation of these new options is
described in Section 5.6.

5.3 ADDITIONAL STUDY OF RED AND PINK CORRIDOR ALTERNATIVES

As described in the previous section, both the Red and Pink Corridor Alternatives have numerous
disadvantages. However, each has potential advantages making further study of these options
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important for determining whether to eliminate either of these options or retain as Detailed Study
Alternatives.

5.3.1 Red Corridor Alternative

As described in Section 5.2.3.4, the Red Corridor Alternative has humerous disadvantages, but two
advantages. The Red Corridor Alternative appears to be the best option for avoiding impacts to
important Dwarf Wedgemussel habitat downstream of the Lake Benson dam and therefore has the
most potential to avoid negative impacts to this species. Field surveys conducted in the fall of 2010
identified Dwarf Wedgemussel individuals in Swift Creek near 1-40, but have not identified any
individuals above the Lake Benson dam or in Mahler’s Creek, the small portion of the downstream
Swift Creek watershed within the Red Corridor Alternative. These findings support the US Fish and
Wildlife Service (USFWS) opinion that the Red Corridor Alternative would provide an avoidance
alternative to Dwarf Wedgemussel impacts.

As shown in Table 5-2, the Preliminary Study Alternative using the Red Corridor Alternative would
result in the lowest total impacts to wetlands and streams of all new location alternatives under
consideration. This is another relative advantage of the Red Corridor Alternative.

Despite these advantages of the Red Corridor Alternative, it is the opinion of NCDOT that the
numerous disadvantages of the Red Corridor Alternative are so extensive and significant that they
outweigh this advantage. These disadvantages are detailed below.

5.3.1.1 Does Not Serve Traffic Needs

Using an approved travel demand model (TransCAD Triangle Regional Model 2008, version 4),
future traffic volumes were predicted for 2035, using various Build scenarios. A detailed description
of these forecasts is provided in the Southern and Eastern Wake Expressway Final Traffic Forecast
Report and the Southern and Eastern Wake Freeway Final 2008 Existing, 2011 and 2035 No-Build
Traffic Capacity Analysis Report, both prepared by HNTB in 2009. Table 5-6 compares 2035 traffic
volumes for the Complete 540 project under two scenarios—constructing the project using the Orange
Corridor Alternative completely and constructing it using the Orange and Red Corridor Alternatives.
For most segments of the Complete 540 project, traffic volumes would be lower using the Red
Corridor Alternative than by using the Orange Corridor Alternative completely.

Table 5-6: Forecast 2035 Traffic Volumes - Orange Corridor versus Red Corridor

2035 Traffic 2035 Traffic Percent
Segment Volume Orange Volume Difference
Corridor Red Corridor

NC 55 Bypass to Holly Springs Rd 44,700 43,800 -2.0

Holly Springs Rd to Bells Lake Rd 59,200 57,500 -2.9

Bells Lake Rd to US 401 69,800 57,400 -17.8
US 401 to Old Stage Rd 69,900 51,800 -25.9
Old Stage Rd to NC 50 55,000 57,600 +4.7
NC 50 to 1-40 50,300 51,200 +1.8
I-40 to US 70 51,300 54,300 +5.8
US 70 to Rock Quarry Rd 63,200 54,300 -14.1
Rock Quarry Rd to Auburn-Knightdale Rd 67,100 67,100 0.0

Auburn-Knightdale Rd to Poole Rd 68,800 68,200 -0.9
Poole Rd to US 64/US 264 Bypass 88,900 88,500 -0.4

Sources: Southern and Eastern Wake Expressway Final Traffic Forecast Report (HNTB, 2009), Southern and Eastern Wake
Freeway Final 2008 Existing, 2011 and 2035 No-Build Traffic Capacity Analysis Report (HNTB, 2009)
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In addition to carrying less traffic than a Preliminary Study Alternative using the Orange Corridor
Alternative, a Preliminary Study Alternative using the Red Corridor Alternative would draw less
traffic off many segments of the existing roadway network that currently or are forecast to experience
unacceptable levels of service (LOS) of E or F. These segments include:

o |-40 between 1-440 and NC 42 (10.4 miles long) — Volumes on these segments would be up to
27 percent greater using the Red Corridor Alternative.

e Ten-Ten Road (SR 1010) between Graham Newton Road (SR 1386) and Sauls Road (SR
2727) (6.9 miles long) — Volumes would be up to 115 percent higher using the Red Corridor
Alternative.

o NC 42 between US 401 and Cornwallis Road (13.3 miles long) — Volumes would be up to 45
percent higher using the Red Corridor Alternative.

e NC 50 between Complete 540 and Timber Drive (SR 1443) (4.6 miles long) — Volumes would
be up to 50 percent higher using the Red Corridor Alternative.

e US 401 between Broad Street (SR 3363) and Sunset Lake Road (SR 1301) (0.8 miles long) —
Volumes would be up to 11 percent higher using the Red Corridor Alternative.

The Complete 540 project would draw less traffic off of the existing roadway network using the Red
corridor, leading to higher traffic volumes on already congested roadways. The Red corridor would be
closer to 1-440 than the Orange Corridor Alternative, which would make the Complete 540 project less
attractive as an alternative travel route than the Orange Corridor Alternative because travelers would
be more likely to continue to choose 1-440 as a travel route. The Red corridor would perform worse
than the Orange Corridor Alternative in easing congestion on existing roadways, making it less able to
meet the project’s traffic needs.

5.3.1.2 Disproportionate Community Impacts

The Preliminary Study Alternative formed by connecting the entire length of the Red Corridor
Alternative to the Green Corridor Alternative in the Phase Il area would result in the relocation of 404
structures (based on impacts within the 300-foot conceptual right-of-way), which is 75 percent to 100
percent more relocations than any other Preliminary Study Alternative evaluated except the
Preliminary Study Alternative that includes the Forest Green Corridor Alternative. The Red Corridor
Alternative would account for 253 relocations, 63 percent of the total relocations for the Preliminary
Study Alternative even though the Red Corridor Alternative only accounts for 40 percent of its total
length.

In addition to requiring a large number of structures to be relocated, the Red Corridor Alternative
would also bisect nine residential neighborhoods in Garner, significantly impacting community
cohesion in these neighborhoods. These neighborhoods include Vandora Pines, Breezeway,
Breezeway West, Breezeway East, Heather Hills, Heather Ridge, The Village at Aversboro, Van Story
Hills, and Forest Landing. Four additional neighborhoods are adjacent to the Red Corridor Alternative
and could also face direct and indirect impacts: Lakewood, Summers Walk, Heather Woods, and
Camelot. Nearly all of the residential neighborhoods between Old Stage Road (SR 1006) and NC 50
in Garner would be negatively impacted by the Red Corridor Alternative.

In addition to affecting numerous residential neighborhoods in Garner, the Red Corridor Alternative
would also have the effect of dividing the town. The Red Corridor Alternative would form a
significant physical barrier between older parts of Garner to the north, and newer residential
subdivisions to the south. Lower-income areas with higher concentrations of minority residents would
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be north of the Red Corridor Alternative and higher-income areas with lower concentrations of
minority residents would be south of the Red Corridor Alternative. This effect is particularly
significant because many Garner residents view US 70 Business, constructed in the 1950s, as having
had the same effect of physically dividing the Garner community. Many residents and local officials
have expressed great concern that the Red Corridor Alternative could also physically divide the
community.

The Red Corridor Alternative would also impact notable community facilities in the Garner area.
Springfield Baptist Church, on Auburn-Knightdale Road just north of US 70 Business, serves a large,
predominantly black congregation. The congregation was founded just after the end of the Civil War
and has been an important foundation of the community in this area. The church owns about 40 acres
of land along Auburn-Knightdale Road, and the Red corridor would impact approximately 12 acres of
undeveloped land along the southern and eastern edges of the property. An alignment within the Red
Corridor Alternative would likely avoid all of the buildings, parking areas, and known gravesites on
the property, but the church has plans to build a school, a community center, and housing on the areas
that would be impacted by the Red Corridor Alternative.

The YMCA of Garner owns a tract of land on Aversboro Road (SR 2710), directly within the Red
Corridor Alternative, and plans to develop new facilities on the site. The Red Corridor Alternative
would require acquisition of a portion of this site. On October 22, 2010, the YMCA of Garner and the
YMCA of the Triangle sent NCDOT a letter expressing concern about impacts of the Red Corridor
Alternative on this site and opposing the Red Corridor Alternative (Appendix C).

5.3.1.3 Impacts to Swift Creek Critical Watershed Area

Swift Creek within the project study area is designated by the North Carolina Division of Water
Resources (NCDWR) as a Water Supply Watershed-111, a designation given to waters used as a source
for drinking water. In the late 1980s and early 1990s, Wake County, Raleigh, Cary, Garner and Apex,
in conjunction with DWQ, jointly developed and adopted a Land Management Plan for the Swift
Creek watershed area as a guide to managing development in this Water Supply Watershed. The
Wake County Board of Commissioners officially adopted the Swift Creek Land Management Plan in
April 1990. The Plan designates development restrictions for areas within the watershed. It also
designates a Critical Watershed Area, the areas within one-half mile of Swift Creek and its reservoirs.
Development is more tightly restricted within the Critical Watershed Area.

The Red Corridor Alternative is the only option under consideration that would impact the Swift
Creek Critical Watershed Area, crossing the Critical Area east of US 401. As shown in Table 5-2, it
would impact 10.6 acres of the Critical Area, based on the 300-foot conceptual right-of-way. Local
officials are concerned that by impacting this area, the Red Corridor Alternative has the potential for
greater impacts to the local drinking water supply than other project options under consideration.

5.3.1.4 Impacts to Section 4(f)-Applicable Resources

Many of Garner’s existing and planned parks, recreational facilities, and open space areas are located
in the vicinity of the Red Corridor Alternative. The Red Corridor Alternative would directly impact
two of these existing and planned facilities. These facilities, along with other parks and recreational
facilities in this area, are shown on Figure 5-3. All the parks and recreational facilities shown on
Figure 5-3 are included in the Town of Garner Comprehensive Parks and Recreation, Open Space
and Greenways Master Plan, adopted on June 4, 2007. Property records showing public ownership of
each of these parks are in Appendix G. A statement of significance from the Town of Garner,
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explaining the primary use of each property and the significance of each property to town recreational
needs and plans, is in Appendix H.

o White Deer Park — The town opened this 96-acre nature park and environmental education
center in November 2009. The park features five picnic shelters, two playgrounds, two miles
of paved trails and a 2,500 square foot nature center; it is the largest municipal park in Garner.
Based on the available information, White Deer Park is eligible for protection under Section
4(f) of the Department of Transportation Act of 1966 because:

0 itis in public ownership by the Town of Garner,

o it permits visitation by the general public at any time during the normal operating
hours of the facility,

0 it has no fees associated with its use, other than rental fees for the picnic shelters and
nature center,

0 its major purpose and function is for recreational use,

o itisincluded in Garner’s Comprehensive Parks Master Plan, and

o itis identified as a significant recreational resource by the Town of Garner.

The Red Corridor Alternative extends across the northern edge of White Deer Park, but an
alignment could be developed within the 1,000-foot wide corridor that would avoid directly
impacting the existing park.

Planned Expansion Area — The town owns a 35-acre parcel adjacent to the White Deer
Park property and has plans to expand White Deer Park into this parcel, although no
development has taken place. When the town purchased this adjacent parcel in 2006, the
Wake County deed transfer included a stipulation that the parcel must be developed for
use as a park and community center. The Comprehensive Parks Master Plan recommends
continued design and implementation of planned expansions of this parcel, along with the
existing 96-acre White Deer Park parcel and Thompson Road Park. The Plan also
recommends further development of this parcel, in conjunction with the existing 96-acre
White Deer Park parcel, with amenities such as signage, nature trails, visual accesses and
overlooks, wildlife viewing stations and birding trails, picnic shelters, a new fishing pier,
and boat access to water bodies. The Plan also discusses the possibility of shifting a
planned community arts center from the 96-acre White Deer Park parcel to the expansion
parcel. Based on the available information, the White Deer expansion parcel is eligible
for protection under Section 4(f) because it:
0 isin public ownership by the Town of Garner,
o will permit visitation by the general public at any time during the normal
operating hours of the facility,
o will have no fees associated with its use, other than rental fees for amenities such
as picnic shelters,
o0 is primarily intended for recreational use,
o0 isincluded in Garner’s Comprehensive Parks Master Plan, and
0 has been formally designated and determined to be significant for park and
recreational purposes.

A conceptual 300-foot right-of-way within the Red Corridor Alternative would directly
impact approximately nine acres within this expansion parcel and, as described below, it
would be very difficult to shift the corridor without directly impacting one of the other
potential Section 4(f) resources in this area. Even if an alignment were shifted to either
the northern or southern edge of the parcel, the impacts would completely span the parcel
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from west to east, a distance of about a quarter of a mile. This would place a significant
constraint on development of the parcel with the intended uses described above.

Bryan Road Nature Park — The town has owned this 20-acre site since 1989 and has plans to
develop it with an environmental education center. When the town purchased this parcel, the
Wake County deed transfer included a stipulation that the parcel must be developed as a
public nature park. The town has also proposed the Mahler’s Creek Greenway to run north to
south through this site. The Comprehensive Parks Master Plan states that the town should
pursue funding for completion of a feasibility and easement and acquisition study. The Plan
also states that scenic passive recreation opportunities should be evaluated for the Bryan Road
Nature Park site in conjunction with development of Mahler’s Creek Greenway. Based on the
available information, Bryan Road Nature Park is eligible for protection under Section 4(f)
because:
o0 itisin public ownership by the Town of Garner,
o it will permit visitation by the general public at any time during the normal
operating hours of the facility,
o it will have no fees associated with its use, other than rental fees for the
environmental education center,
0 its major purpose and function will be for recreational use,
o itisincluded in Garner’s Comprehensive Parks Master Plan, and
o itis identified as a significant recreational resource by the Town of Garner.

A conceptual 300-foot right-of-way within the Red Corridor Alternative would bisect this
Section 4(f) resource, directly impacting approximately four acres and making it difficult to
develop a portion of it with its intended uses. As described below, shifting the corridor would
be constrained by the location of another potential Section 4(f) resource to the south
(Centennial Park). The impacts would completely span the parcel from west to east, placing a
significant constraint on development of the parcel with the intended uses described above.

As shown on Figure 5-3, there are four other Town of Garner parks and recreational facilities in the
vicinity of the Red Corridor Alternative. These are:

Thompson Road Park — The Thompson Road Park is an approximately 13-acre park
featuring public athletic practice facilities for a variety of sports. Thompson Road park is just
south of the Red Corridor Alternative.

Lake Benson Park — Lake Benson Park is an approximately 63-acre park featuring a walking
trail (1.8 miles), and accommodating a variety of activities from family gatherings at the
park’s picnic shelters to townwide special events at the park’s 50-seat amphitheater. Fishing
and boat rentals are also available at the Lake Benson Boat House. Lake Benson Park is about
% mile south of the Red Corridor Alternative.

South Garner Park — The South Garner Park is an approximately 34-acre park located in the
Heather Hills subdivision. This park has three softball fields, a multipurpose field, tennis
courts, a hiking trail (.44 miles) and a large playground. South Garner Park is just north of the
Red Corridor Alternative.
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e Centennial Park — Centennial Park is a 10-acre park featuring two soccer fields, a picnic
shelter, playground and a paved walking trail. There is also a public shelter with a seating
capacity of 50 people. Centennial Park is south of the Red Corridor Alternative.

Based on the available information, these properties are eligible for protection under Section 4(f)
because:
o0 they are in public ownership by the Town of Garner,
0 they permit visitation by the general public at any time during the normal operating hours
of the facility,
o0 have no fees associated with its use, other than rental fees for amenities such as picnic
shelters,
o their major purpose and function is for recreational use,
0 they are included in Garner’s Comprehensive Parks Master Plan, and
o they are identified as significant recreational resources by the Town of Garner.

South Garner Park, Thompson Road Park, and Lake Benson Park, together with White Deer Park and
its expansion area, form a linear chain of recreational resources. The town’s Comprehensive Parks
Master Plan underscores the value placed on maintaining connections between these resources by
encouraging the development of trails and paths between them. Likewise, the planned Bryan Road
Nature Park is intended to connect to Centennial Park via the Mahler’s Creek Greenway. Disruption
of these connections would be a negative impact to the town’s overall plans for recreational facilities
in this area.

As Figure 5-3 demonstrates, the close proximity of the park and recreational facilities described above
limit the ability to shift the Red Corridor Alternative to avoid impacting any potential Section 4(f)
resources. While there is non-park space between South Garner Park and the White Deer Park
expansion area, it would not be prudent to shift the alignment into this space while also avoiding the
adjacent Timber Drive Elementary School. Such a shift would create a less than desirable horizontal
alignment for the expressway with multiple reverse curves on bridges. It would also require two
crossings of Timber Drive using grade separations, which would raise the vertical alignment, resulting
in additional impacts to Heather Springs and Heather Hills subdivisions. Additionally, the
expressway right-of-way would sever the main entrances to multiple subdivisions located just north of
Timber Drive, creating a need to develop costly service road alignments in order to reestablish the
subdivision entrances. Alignment shifts to the Red Corridor Alternative to avoid the planned Bryan
Road Nature Park are also not prudent due to the presence of development along NC 50. Shifting the
Red Corridor Alternative south between the planned Bryan Road Nature Park and Centennial Park
would introduce undesirable reverse curves for the expressway alignment in the vicinity of an NC 50
interchange. Such a shift would result in additional impacts to a cemetery just north of Centennial
Park and additional impacts to both South Creek and Everwood subdivisions.

Section 4(f) of the Department of Transportation Act of 1966 states that no public park or recreation
lands can be used for highway purposes unless there are no feasible and prudent alternatives. The
Orange Corridor Alternative provides a feasible and prudent alternative to the Red Corridor
Alternative. Because another feasible and prudent alternative is available, the Red Corridor
Alternative is determined not to be a feasible and prudent alternative under Section 4(f) considerations.

5.3.1.5 Negative Impacts to Local Economic Base

The Greenfield South Business Park is located in Garner between 1-40 and US 70 Business; its
location is shown on Figure 5-4. This 416-acre commercial and industrial development is Garner’s
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primary industrial recruitment area and is a foundation of the town’s local employment base. The Red
Corridor Alternative would extend across Greenfield South, between 1-40 and US 70 Business,
requiring acquisition of 26 lots (in eight parcels) within the Business Park. A conceptual 300-foot
wide right-of-way would directly impact approximately 44 acres of the total 416 acres in the Business
Park. The Town of Garner estimates that these 26 lots have a total Wake County tax value of over $30
million and would therefore decrease its tax base by over $30 million. Garner’s current Economic
Development Policy, as outlined in the town’s 2006 Comprehensive Growth Plan, emphasizes the
need to expand the town’s tax base and to achieve a more balanced mix of non-residential and
residential development by expanding non-residential uses. By eliminating a substantial area of land
targeted for commercial and industrial development, the Red Corridor Alternative would conflict with
this goal.

5.3.1.6 Opposed by Local Governments and Local Community

On October 4, 2010, the Garner Town Council passed a resolution supporting the construction of the
project in the Orange Corridor Alternative and opposing selection of the Red Corridor Alternative. On
October 18, 2010, the Wake County Board of Commissioners passed a resolution supporting
construction of the project in the Orange Corridor Alternative and opposing several other corridors,
including the Red Corridor Alternative. On October 20, 2010, the Town of Garner sent a letter listing
concerns about the Red and Pink Corridor Alternatives and requesting their elimination. The reasons
cited related to parks, recreational facilities, orderly growth, planned industrial development,
community cohesion, water quality, access, and neighborhood impacts. The letter also indicated the
town’s strong support for the Orange Corridor Alternative. Following this letter, the Town of Garner
also prepared a video “visual letter” that detailed the same concerns outlined in the letter. On
November 30, 2010, North Carolina General Assembly’s Garner delegation, including two State
Representatives and two State Senators, submitted a letter asking NCDOT to eliminate the Red
Corridor Alternative from further consideration. This letter cited potential negative impacts to Garner
neighborhoods, the local tax base, and parks and other local facilities. On March 16, 2011, the Capital
Area MPO passed a resolution opposing the Red Corridor Alternative. Copies of each of the
resolutions are in Appendix B and copies of the letters are in Appendix C.

The Red Corridor Alternative is also widely opposed by local residents. The Town of Garner hosted a
public meeting on November 17, 2010, to discuss the Red Corridor Alternative. Over 1,000 local
residents attended the meeting, with many attendees vocally expressing their opposition to the Red
Corridor Alternative. Town residents have been circulating a petition opposing the Red Corridor
Alternative; to date, 356 people have signed the petition. Springfield Baptist Church also circulated a
petition opposing the Red Corridor Alternative; 1,096 members of the church congregation signed this
petition. NCDOT received an additional 970 letters from members of the Springfield Baptist Church
expressing opposition to the Red Corridor Alternative. Several communities in the vicinity of the Red
Corridor Alternative have also circulated petitions opposing it: The Village at Aversboro, Ridgebrook,
Ridgebrook Bluffs, and Westbury (Section 6.2.4). To date, local residents have also submitted over
650 e-mail comments, letters, and telephone hotline comments opposing the Red Corridor Alternative.

5.3.2 Pink Corridor Alternative

As described in Section 5.2.3.6, the Pink Corridor Alternative may provide some opportunity to
minimize impacts to the important Dwarf Wedgemussel habitat near 1-40 and the Clayton Bypass.
Despite this important advantage of the Pink Corridor Alternative, it is the opinion of NCDOT that
numerous disadvantages of the Pink Corridor Alternative outweigh this possible advantage. These
disadvantages are detailed below.
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5.3.2.1 Does Not Serve Traffic Needs

As is the case for the Red Corridor Alternative, alternative scenarios using the Pink Corridor
Alternative would not serve project study area traffic needs, particularly when compared to scenarios
using the Orange Corridor Alternative. Table 5-7 compares 2035 traffic volumes for Complete 540
for these two scenarios. For all segments of Complete 540, traffic volumes would be lower using the
Pink Corridor Alternative than the Orange Corridor Alternative. Between Old Stage Road and 1-40, a
distance of 8.7 miles, volumes would be substantially lower for the Pink corridor scenario.

Table 5-7: Forecast 2035 Traffic Volumes — Orange Corridor versus Pink Corridor

2035 Traffic 2035 Traffic Percent
Segment Volume Volume Difference
Orange Corridor Pink Corridor
NC 55 Bypass to Holly Springs Rd 44,700 43,900 -1.8
Holly Springs Rd to Bells Lake Rd 59,200 57,700 -2.5
Bells Lake Rd to US 401 69,800 69,300 -0.7
US 401 to Old Stage Rd 69,900 65,900 -5.7
Old Stage Rd to NC 50 55,000 43,700 -20.5
NC 50 to 1-40 50,300 29,800 -40.8
1-40 to US 70 51,300 45,500 -11.3
US 70 to Rock Quarry Rd 63,200 45,500 -28.0
Rock Quarry Rd to Auburn-Knightdale Rd 67,100 62,400 -7.0
Auburn-Knightdale Rd to Poole Rd 68,800 64,900 -5.7
Poole Rd to US 64/US 264 Bypass 88,900 85,400 -3.9

Sources: Southern and Eastern Wake Expressway Final Traffic Forecast Report (HNTB, 2009), Southern and Eastern Wake
Freeway Final 2008 Existing, 2011 and 2035 No-Build Traffic Capacity Analysis Report (HNTB, 2009)

The Pink Corridor Alternative also would draw less traffic off many segments of the existing roadway
network that currently or are forecast to experience unacceptable levels of service (LOS) of E or F.
These segments include:

o |-40 between NC 54 and Complete 540 (26.0 miles long) — Volumes on these segments would
be up to 23 percent greater under the Pink Corridor Alternative.

e Ten-Ten Road between US 401 and Rand Road (3.1 miles long) — VVolumes would be up to 26
percent higher under the Pink Corridor Alternative.

o NC 42 between US 401 and Cornwallis Road (13.3 miles long) — VVolumes would be up to 43
percent higher under the Pink Corridor Alternative.

e NC 50 between Rand Road and New Rand Road (2.1 miles long) — Volumes would be up to
11 percent higher under the Pink Corridor Alternative.

The Pink Corridor Alternative would create out of direction travel for many potential users of
Complete 540. It would connect the Orange Corridor Alternative, which runs mainly east-west, to the
Garner area via a sharp northern swing, bypassing growing areas around Clayton. To travel north from
Johnston County and points south to use Complete 540 to reach areas north and west of Raleigh, such
as RTP, drivers would have to travel north on 1-40 to the Southeast Extension, then back toward
Johnston County, a distance of 7.6 miles. In contrast, the distance between these points along the
Orange Corridor Alternative is 2.2 miles. The Complete 540 project would draw less traffic off of the
existing roadway network under the Pink corridor scenario, leading to higher traffic volumes on
already congested roadways. The Pink Corridor Alternative is less likely to ease congestion on
existing roadways than the Orange Corridor Alternative, making it less likely to meet the project’s
traffic needs.
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5.3.2.2 Negative Impacts to Local Economic Base

The Pink Corridor Alternative would have similar impacts to the Greenfield South Business Park as
the Red Corridor Alternative. The Pink Corridor Alternative would require acquisition of 41 acres
within the Business Park, an area with a tax value of over $30 million. The Town of Garner estimates
that the loss of this area would decrease its tax base by over $30 million. Garner’s current Economic
Development Policy, as outlined in the town’s 2006 Comprehensive Growth Plan, emphasizes the
need to expand the town’s tax base and to achieve a more balanced mix of non-residential and
residential development by expanding non-residential uses. By eliminating a substantial area of land
targeted for commercial and industrial development, the Pink Corridor Alternative would conflict with
this goal.

5.3.2.3 Negative Impacts to Local Wastewater Treatment Facility

The Pink Corridor Alternative extends through a 595-acre wastewater treatment biosolids facility
located just south of the Garner town limits. This area includes large wastewater treatment
sprayfields. Constructing the Complete 540 project along the Pink Corridor Alternative would result
in the loss of 44 acres of the sprayfield area. This would decrease the operational capacity of the site.

5.3.2.4 Negative Impacts to Proposed School Site

In 2008, the Wake County Board of Education purchased a 59-acre site on New Bethel Church Road
west of 1-40 as the location of a future high school. Rapid growth in County school enrollment
continues to put increasing strain on existing school facilities while rapid land development leads to
dwindling opportunities for locating new schools, particularly high schools, which require large sites.
The Pink Corridor Alternative would extend along the western boundary of the future high school site
on New Bethel Church Road, impacting 11 acres of this property. It is possible that this potential
impact could affect the ability to develop the site with a high school, forcing the Board of Education to
locate a suitable alternative site for the school. As Wake County becomes increasingly developed, it
has become harder for the Board of Education to identify suitable new school sites.

5.3.2.5 Opposed by Local Governments and Local Community

On October 18, 2010, the Wake County Board of Commissioners passed a resolution supporting
construction of the project in the Orange Corridor Alternative and opposing several other corridors,
including the Pink Corridor Alternative. On October 20, 2010, the Town of Garner sent a letter listing
concerns about the Red and Pink Corridor Alternatives and requesting their elimination. The reasons
cited related to parks, recreational facilities, orderly growth, planned industrial development,
community cohesion, water quality, access, and neighborhood impacts. The letter also indicated the
town’s strong support for the Orange Corridor Alternative. Following this letter, the Town of Garner
also prepared a video “visual letter” that detailed the same concerns outlined in the letter. On
November 30, 2010, North Carolina General Assembly’s Garner delegation, including two State
Representatives and two State Senators, submitted a letter asking NCDOT to eliminate the Pink
Corridor Alternative from further consideration.

Many local residents also oppose the Pink Corridor Alternative. The petition signed by 1,096
members of Springfield Baptist Church also opposed the Pink Corridor Alternative. The 970
individual letters from members of the church also expressed opposition to the Pink Corridor
Alternative. Local residents have also submitted over 400 e-mail comments, letters, and telephone
hotline comments opposing the Pink Corridor Alternative.
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5.3.3 Red and Pink Corridor Alternatives Conclusions

At the January 20, 2011, resource and regulatory agency meeting, NCDOT recommended elimination
of the Red Corridor Alternative because its potential benefit in avoiding or minimizing impacts to
Dwarf Wedgemussel habitat and potential reduced wetland impacts is outweighed by the following
disadvantages:

o It does not serve traffic needs as well as other alternatives.

e It would have disproportionate impacts on neighborhoods and community facilities in Garner
and would require from 96 to 206 more relocations than other options.

e It would impact 10.6 acres within the Swift Creek Critical Watershed Area.

o It would impact two park and recreational facilities in Garner; both are Section 4(f)-applicable
resources.

o It would negatively impact Garner’s local economic base.

o Itis formally opposed by local governments and strongly opposed by the local community.

NCDOT also recommended elimination of the Pink Corridor Alternative because its potential benefit
in possibly minimizing impacts to Dwarf Wedgemussel habitat is outweighed by the following
disadvantages:

e It creates an indirect alignment, requiring out of direction travel, and would not serve traffic
needs as well as other alternatives.

o It would negatively impact Garner’s local economic base.

e It would negatively impact City of Raleigh wastewater treatment facilities and a planned
Wake County high school site.

o Itis formally opposed by local governments and strongly opposed by the local community.

The resource and regulatory agencies agreed with the NCDOT recommendation to eliminate the
Pink Corridor Alternative, but did not support elimination of the Red Corridor Alternative. The
resource and regulatory agencies recommended retaining the Red Corridor Alternative for detailed
study in the Draft EIS because of its potential for avoiding Dwarf Wedgemussel habitat and for
potentially reducing total wetland impacts to nearly half the area impacted by the Orange Corridor
Alternative.

On January 26, 2011, USACE submitted a letter to NCDOT explaining in detail its position on
whether to retain or eliminate the Red and Pink Corridor Alternatives. A copy of the letter is in
Appendix C. The letter indicated that USACE could not support eliminating the Red Corridor
Alternative prior to publishing the Draft EIS and that due to its potential for minimizing wetland
impacts, the Red Corridor Alternative should be studied to the same level of detail as the other DSAs.
The letter also suggested that failure to study the Red Corridor Alternative to the same level of detail
as the other DSAs could make it more difficult for NCDOT to receive permits for construction of the
project. USACE indicated in the letter that if NCDOT elected to eliminate the Red Corridor
Alternative prior to publication of the Draft EIS, it might in turn elect to comparatively evaluate the
Red Corridor Alternative in a separate NEPA study. The USACE letter did state that the agency
would accept elimination of the Pink Corridor Alternative as long as the Red Corridor Alternative
remained under consideration. The Pink Corridor Alternative was then eliminated from further
consideration due to its limited ability to serve traffic needs and its community impacts.

Following the resource and regulatory agency meeting on January 20, 2011, Garner residents and local
officials continued to express strong and unified opposition to continued study of the Red Corridor
Alternative. In response to this opposition, the North Carolina General Assembly’s Garner delegation
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introduced a bill to prevent construction of Complete 540 — Triangle Expressway Southeast Extension
north of the Orange Corridor Alternative. The bill passed both houses of the General Assembly and
on March 18, 2011, it was signed into law. A copy of the bill is in Appendix B.

Following continued coordination with USACE, FHWA, CAMPO, and the Town of Garner, FHWA
and USACE sent a letter to NCDOT on December 7, 2012, indicating that the Red Corridor
Alternative should be studied in detail in the Draft EIS. The letter explained that based on existing
information USACE believed that while the Orange-to-Red-to-Green Preliminary Study Alternative
appeared to be a less environmentally damaging alternative than others under consideration at that
time, it did not yet have enough information to make a decision about the practicability of any
alternatives. The letter explained that USACE could not make this decision until after a Draft EIS
including detailed evaluation of the Red Corridor Alternative is published. A copy of the letter is in
Appendix C. Based on this input, along with the input of CAMPO and local elected officials,
NCDOT concluded that the Red Corridor Alternative would be retained as a Detailed Study
Alternative.

5.3.4 Red Modified Corridor Alternative Conclusion

The Red Modified Corridor Alternative was developed as a modification of the Red Corridor
Alternative in an effort to locate an alignment in the vicinity of the Red Corridor Alternative, but that
could potentially avoid all direct impacts to the potential Section 4(f) properties in this area. While the
Red Modified Corridor Alternative would share all of the other constraints of the Red Corridor
Alternative, its primary advantage was that it would avoid Section 4(f) impacts.

As an expressway facility, the Red Modified Corridor Alternative alignment would meet minimum
design standards but remain operationally undesirable because drivers would face unexpected
conditions. In contrast, the horizontal and vertical alignment of the remainder of the 540 Outer Loop
generally exceeds desirable design levels, leading to driver expectancy that the facility will have
consistent operating conditions. The Red Modified Corridor Alternative would create a five mile
segment with unexpected minimum design conditions. The problem would be even worse during less
than ideal weather conditions. The Red Modified Corridor Alternative is the only corridor with this
constraint.

NCDOT is currently raising the posted speed on most of the 540 Outer Loop by five miles per hour.
In order to accommodate a similar five mile per hour increase in operating speed on Complete 540, the
alignment of the Red Modified Corridor Alternative would likely need to be modified to accommodate
the higher operating speed. This alignment modification would likely shift the right-of-way for the
Red Modified Corridor Alternative into the park properties it was intended to avoid, negating this
corridor’s intended benefit of avoiding all potential Section 4(f) resources. In addition, a higher
operating speed on a facility with an undesirable minimum design would increase the concerns about
undesirable operating conditions.

While the Red Modified Corridor Alternative was initially developed as a potential Section 4(f)
avoidance alternative, the design constraints described above call into question its feasibility. The
design constraints may also limit the ability of this corridor to completely avoid all Section 4(f)
impacts. However, several other alignment options remain under consideration that would avoid
Section 4(f) impacts. For these reasons, NCDOT concluded that the Red Modified Corridor
Alternative would be eliminated from further consideration. However, the Red Modified Corridor
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Alternative will be documented as a Section 4(f) avoidance alternative in the project’s Section 4(f)
Statement.

54 POTENTIAL ALTERNATIVE ROUTES PROPOSED BY TOWN OF GARNER

Due to concerns about the potential impacts of the Red Corridor Alternative on local neighborhoods,
economic activity, and parks, the Town of Garner submitted to NCDOT a map of six potential full or
partial routes for consideration as alternatives for study. The locations of these six routes are shown
on Figure 5-6. Each of these six routes would connect to alignments crossing Swift Creek
downstream of Lake Benson, in the vicinity of 1-40, so none would offer an option for avoiding
impacts to Dwarf Wedgemussel habitat in this area. As shown in Table 5-8, four of the six options
would result in similar or greater wetland impacts as the Orange Corridor Alternative and all six would
result in significantly greater wetland impacts than the Red Corridor Alternative. All six options
would result in greater stream impacts than either the Orange Corridor Alternative or the Red Corridor
Alternative. Because none of these six options would offer the two advantages of the Red corridor,
none of them were retained for further evaluation.

In a meeting with Town of Garner representatives on February 24, 2011, the concept of locating the
project along the US 401 and US 70 corridor through Garner on elevated structures was proposed.
This option is called the Red Hatched Corridor.

The potential stream and wetland impacts of an alternative including the Red Hatched corridor are
shown in Table 5-8. As the Red Hatched corridor follows an existing roadway, wetland and stream
impacts are lower than either the Orange or the Red corridors. However, an alternative including the
Red Hatched corridor would require substantially more relocations than alternatives including the
Orange or Red corridors. There are 1,521 structures within the alternative including the Red Hatched
corridor that would require relocation, as compared to 697 for the Orange to Green alternative and
1,061 for the Orange to Red to Green alternative. In addition, relocations required by the Red Hatched
corridor would include a larger share of more expensive commercial properties. The Red Hatched
corridor would directly impact approximately a dozen churches and East Garner Magnet Middle
School. An elevated structure would also create a significant visual impact through much of Garner
and would have the psychological effect of creating a significant visual barrier through the town.

While the concept of an elevated expressway above and adjacent to existing arterial streets is perhaps
an attractive idea from the perspective of reducing natural resources impacts, the economic
practicability of this concept is questionable. This elevated corridor section is roughly 14 miles long
and the construction cost alone of two three-lane bridges for that length is estimated to be over a
billion dollars. This would not include the costs for right-of-way, relocations, utility conflicts, local
street modification, and interchanges.

Operationally, building the expressway above and adjacent to the existing arterial street would create a
canyon or tunnel effect for the arterial street traffic. Intersections would need to be reworked to
accommodate the overhead expressway including traffic signals and turn lanes. Pier columns would
become obstacles and safety concerns for motorists on the arterial street. Sight distances for
intersecting traffic would be compromised.

At the intersection of US 401 and US 70, a significant commercial area in Garner, an interchange
would be needed to interface traffic between the expressway and the arterial streets. The resulting
interchange in conjunction with the required curvature of the expressway would require relocation of
many of the retail commercial establishments at this intersection, particularly in the southeast quadrant
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as the overhead structures shift from US 401 to US 70. Interchange ramps would impact existing
businesses. Similar situations would result with interchanges at NC 50, 1-40, and Greenfield Parkway
except in each of these situations it would be an interchange on top of an existing interchange. This
would all have a significant negative impact on the town’s tax base.

The Red Hatched corridor concept is economically and operationally impracticable and would result in
highly significant negative community and economic impacts in Garner and was therefore eliminated
from consideration.

Table 5-8: Potential Natural Resource Impacts of Town of Garner Proposed
Alternatives

. Streams Wetlands
Proposed Alternative (LF) (AC)
Orange to Blue Hatched to Green Hatched to Orange 102,830 242 3
to Green
* Orange to Blue Hatched to Blue to Orange to Green 107,020 226.5
(O]
> .
= Orange to Blue Hatched to Blue to Turquoise Hatched
g to Brown Hatched to Orange Hatched to Green 105,660 241.0
(V]
< Orange to Blue Hatched to Blue to Turquoise Hatched 110.970 201.2
B to Brown Hatched to Grey Hatched to Yellow to Green ' '
(2]
o
by Orange to Purple to Brown Hatched to Orange
o
a Hatched to Orange to Green 97,800 2332
@
c
= Orange to Purple to Brown Hatched to Grey Hatched 103,120 187.4
o to Yellow to Green
Orange to Red Hatched to Red to Green 71,290 97.8
=2 Orange to Green 94,340 232.4
¥
S0
o = Orange to Red to Green 76,690 113.5

Sources: NC OneMap, National Wetlands Inventory
Notes: All impacts were calculated within 1,000-foot wide corridors. AC — acres. LF — linear feet.

5.5 POTENTIAL IMPROVE EXISTING ROADWAYS ALTERNATIVE PROPOSED BY
REGIONAL TRANSPORTATION ALLIANCE

Additional improve existing roadways concepts were proposed by the Regional Transportation
Alliance, based in Raleigh. These concepts were proposed as another potential option for reducing
wetland impacts. Concepts included improvements in the Phase | area (between NC 55 Bypass and I-
40) and improvements in the Phase Il area (between 1-40 and US 64/US 264 Bypass). Together, these
concepts form an end-to-end alternative that can be compared with the other Preliminary Study
Alternatives developed for the project.

In the Phase | area, the concept begins at the existing junction of the Triangle Expressway (NC 540)
and US 1 in Apex. It would widen US 1 north to the 1-40/1-440/US 1/US 64 interchange in Cary. The
concept would then widen 1-40 east to the 1-40/1-440/US 64 interchange southeast of Raleigh. The
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concept then extends southward along 1-40, widening this facility to the Clayton Bypass, ending at NC
42. In addition to widening these facilities, improvements would be required on 1-40 west of US 1
extending to NC 147. US 1 would need to be widened to an 8-lane section north of US 64 and a 6-
lane section south of US 64 in the immediate interchange vicinity to provide LOS D operation. All
other roadways included in this concept would require widening as previously documented for
Improve Existing Roadways 1 Alternative Concept (Section 2.1.5.1). In the Phase Il area, the concept
is identical to the Phase Il component of Improve Existing Roadways 1, using 1-40, 1-440, and US
64/US 264 Bypass. The end-to-end alternative formed from these two concepts is shown on Figure 5-
7.

Table 5-9 shows the length and potential stream and wetland impacts of this end-to-end alternative,
called the Regional Transportation Alliance Alternative and compares these to the Orange-to-Green
alternative and to the potential impacts of Improve Existing Roadways 1. The Regional
Transportation Alliance Alternative is over ten miles longer than Improve Existing Roadways 1 and
would impact nearly three times the wetland area.

Table 5-9: Potential Natural Resource Impacts of Regional Transportation Alliance
Alternative

. Length Streams Wetlands
Proposed Alternative (M) (LF) (AC)
Regional Tran_sp_ortatlon Alll_ance 58.02 69.980 58.0
Improve Existing Alternative
Orange to Green 27.39 94,340 2324
Improve Existing Roadways 1 47.64 74,530 194

Sources: NC OneMap, National Wetlands Inventory
Notes: All impacts were calculated within 1,000-foot wide corridors. MI — miles. LF — linear feet. AC — acres.

The required lane widths for this option were determined based on an existing traffic model that does
not factor that the Regional Transportation Alliance Alternative would be tolled. If the model were to
account for tolling, it is likely that the traffic volumes on the tolled lanes would be lower, limiting the
ability of this option to reduce congestion on the existing roadway network. In addition, the Regional
Transportation Alliance Alternative would have roughly twice the total length as the new location
alternatives and require reconstruction of numerous existing interchanges, making this option
extremely costly, highly disruptive to existing travel patterns during construction, and disruptive to
businesses near existing interchanges. Because of these factors, in addition to its greater wetland
impacts than Improve Existing Roadways 1 and the fact that all of the Improve Existing Roadways
Alternative Concepts considered in Section 2.0 failed to meet the purpose of the project, this
alternative was not retained for further evaluation.

5.6 ADDITIONAL OPTIONS FOR BALANCING IMPACTS

As described in Section 5.2.2, Garner stakeholders have expressed continuing concern about the lack
of potential alternative routes in the Phase | area and have asked whether other alternative routes could
be identified that would minimize wetland impacts comparably to the Red Corridor Alternative while
also minimizing community impacts relative to the Red Corridor Alternative. In response, two
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additional Corridor Alternatives were developed in an attempt to minimize wetland impacts while also
minimizing community impacts, the Lilac and Plum Corridor Alternatives.

Following introduction of the Lilac Corridor Alternative, project stakeholders inquired about the
potential for minimizing impacts by combining this option with the previously eliminated Blue and
Purple Corridor Alternatives (Sections 5.2.3.2 and 5.2.3.3). The Blue and Purple Corridor
Alternatives had each been eliminated because, at the time they were under consideration, neither
offered any clear relative advantage to other options also under consideration then. Neither of these
options avoided a notable constraint characterizing the Orange Corridor Alternative, crossing Swift
Creek downstream of the Lake Benson dam in an area of known Dwarf Wedgemussel habitat.
However, each of these options would result in greater impacts in numerous categories including
relocations, wetlands, streams, and impacts to parks, than the Orange Corridor Alternative. The
introduction of the Lilac Corridor Alternative created a new option with a relative advantage over the
Orange Corridor, reducing wetland impacts. Tying the Lilac Corridor Alternative to the Blue Corridor
Alternative created new corridor combinations with the potential to reduce wetland impacts relative to
the Orange Corridor Alternative. As shown in Table 5-4, end-to-end alternatives following the
Orange to Blue to Lilac to Green corridors and the Orange to Purple-Blue-Lilac to Green corridors
would further reduce wetland impacts as compared to the end-to-end alternative following the Orange
to Lilac to Green corridors.

At a Capital Area MPO Technical Advisory Committee (TAC) meeting on December 12, 2012, the
TAC adopted a motion that “the following routes should be studied by NCDOT along with [the Red
and Orange Corridor Alternatives]—Dblue, purple, lilac, and plum. Each of these [six] routes should be
fully studied and fully included in the [Draft EIS].” Based on this direction, NCDOT reconsidered the
previously eliminated Blue and Purple Corridor Alternatives, considering them within the context of
alignments connecting them to the Lilac Corridor Alternative. The preliminary evaluation of these
options is summarized below. A copy of the minutes from this meeting is in Appendix I.

5.6.1 Purple-Blue-Lilac Corridor Alternative Conclusion

As explained in Sections 5.2.3.2 and 5.2.3.3, reconsideration of the Blue and Purple Corridor
Alternatives provided an opportunity to explore the impact minimization potential of an alignment
connecting the Blue Corridor Alternative to the Lilac Corridor Alternative. An end-to-end alignment
following the Purple Corridor Alternative to the Blue Corridor Alternative, then to the Lilac Corridor
Alternative (the “Purple-Blue-Lilac Corridor Alternative”) would create an alignment that would
impact 46.9 acres of wetlands, the second smallest wetland impact of all the alignments, compared to
43.7 acres for the Red Corridor Alternative. This alignment would require 353 relocations, resulting
in a relocation impact higher than many other options. However, an alignment following the Red
Corridor Alternative would result in a higher relocation impact, requiring 404 relocations. For this
reason, an alignment following the Purple-Blue-Lilac Corridor Alternative may offer another
opportunity to minimize wetland impacts while reducing community impacts relative to the Red
Corridor Alternative. For this reason, NCDOT concluded that the Purple-Blue-Lilac Corridor
Alternative should be retained as a Detailed Study Alternative.

In evaluating connections between the Blue and Lilac Corridor Alternatives, the project team
considered two potential alignments: one using the Purple Corridor Alternative and connecting to the
Blue Corridor Alternative and the other using the full length of the Blue Corridor Alternative, crossing
through Holly Springs. An alignment using the entire Blue Corridor Alternative would result in
greater wetland and stream impacts than an alignment using the Purple Corridor Alternative and would
also result in 28 percent more relocations, bisecting heavily developed areas in central Holly Springs.
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Because an alignment using the entire length of the Blue Corridor Alternative to reach the Lilac
Corridor Alternative would result in greater impacts than an alignment using the Purple Corridor
Alternative but would not offer any offsetting relative advantage, NCDOT concluded that an
alignment connecting the full length of the Blue Corridor Alternative to the Lilac Corridor Alternative
should be eliminated from further consideration.

5.6.2 Lilac Corridor Alternative Conclusion

The Lilac Corridor Alternative was initially developed to reduce wetland impacts relative to the
Orange Corridor Alternative. However, an alignment following the entire length of the Lilac Corridor
Alternative, beginning at its divergence from the Orange Corridor Alternative near Fanny Brown
Road, would result in more relocations than any other alignment. With the development of the Blue to
Lilac Connector and of a second option for connecting the Orange and Lilac Corridor Alternatives,
new alignments using smaller portions of the Lilac Corridor became possible. These new alignments
provided opportunities to better balance community and natural resources impacts. An alignment
following the Purple-Blue-Lilac Corridor Alternative has the advantage of reducing wetlands as
compared to an alignment following the entire Lilac Corridor Alternative (50.6 acres compared to 46.9
acres). This option would also reduce the number of relocations as compared to an alignment
following the full length of the Lilac Corridor Alternative.

The alignment option connecting the Orange and Lilac Corridor Alternatives at Sauls Road, using only
the portion east of Sauls Road and excluding the portion between Fanny Brown Road and Sauls Road
has the advantage of reducing the number of relocations from 447 to 366. NCDOT determined that
this provided a better opportunity than the option using the full length of the Lilac Corridor Alternative
to balance wetland impacts while reducing community impacts relative to the Red Corridor
Alternative. For this reason, NCDOT concluded that an alignment connecting the Orange
Corridor Alternative to the Lilac Corridor Alternative at Sauls Road should be retained as a
Detailed Study Alternative.

Because these two alignment combinations that use only portions of the Lilac Corridor Alternative
offered greater opportunities to balance wetland and relocation impacts than an alignment following
the entire Lilac Corridor Alternative, NCDOT concluded that the portion of the Lilac Corridor
Alternative west of Sauls Road should be eliminated from further consideration.

5.6.3 Plum Corridor Alternative Conclusion

The Plum Corridor Alternative was initially developed in response to a local inquiry about whether a
simplified, slightly modified version of the Yellow Corridor Alternative might have the potential to
reduce wetland or other environmental impacts in the area of Swift Creek. However, an alignment
following the Plum Corridor Alternative would result in a similar magnitude of wetlands impacts (82.6
acres) as the Orange Corridor Alternative, and would also result in more stream impacts, directly
affecting 39,450 linear feet of streams compared to 36,110 linear feet for the Orange Corridor
Alternative. In addition, the Plum Corridor Alternative would surround Swift Creek with roadways in
an environmentally sensitive area. Because it crosses Swift Creek below the Lake Benson dam, it also
has the potential to negatively impact habitat important for the survival of the Dwarf Wedgemussel in
Wake County. The Plum Corridor Alternative would also cross a portion of the City of Raleigh
wastewater treatment sprayfields located east of the Swift Creek crossing. It would also take two of
the interchange movements out of the 1-40 interchange area, instead creating a partial interchange on I-
40 between the interchanges at NC 42 and the Complete 540 project. The partial interchange creates
poor spacing between the merging areas, leading to operational concerns about weaving traffic.
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Because the Plum Corridor Alternative does not offer any relative advantages to other alternatives
remaining under consideration, yet would result in a number of relatively significant negative impacts,
NCDOT concluded that the Plum Corridor Alternative should be eliminated from further
consideration.

5.7 DETAILED STUDY ALTERNATIVES

Through the alternatives development and screening process for the Complete 540 — Triangle
Expressway Southeast Extension project, a series of alternatives have been identified for detailed
study in the Draft EIS. These alternatives are made up of the following color-named Preliminary
Corridor Alternatives:
e Orange Corridor Alternative
Red Corridor Alternative
Lilac Corridor (portion east of Sauls Road only)
Purple-Blue-Lilac Corridor Alternative
Green Corridor Alternative
Mint Green Corridor Alternative
Brown Corridor Alternative
Tan Corridor Alternative
Teal Corridor Alternative

These Preliminary Corridor Alternatives can be combined into seventeen unique new location end-to-
end Preliminary Study Alternatives, numbered as follows:

Orange to Green

Orange to Green to Mint Green to Green

Orange to Brown (South) to Tan (North) to Green

Orange to Brown to Green

Orange to Green to Teal to Brown to Green

Orange to Red to Green

Orange to Red to Mint Green to Green

Orange to Purple-Blue-Lilac to Green

Orange to Purple-Blue-Lilac to Green to Mint Green to Green

10 Orange to Purple-Blue-Lilac to Brown (South) to Tan (North) to Green
11 Orange to Purple-Blue-Lilac to Brown to Green

12 Orange to Purple-Blue-Lilac to Green to Teal to Brown to Green

13 Orange to Lilac (at Sauls Road) to Green

14 Orange to Lilac (at Sauls Road) to Green to Mint Green to Green

15 Orange to Lilac (at Sauls Road) to Brown (South) to Tan (North) to Green
16 Orange to Lilac (at Sauls Road) to Brown to Green

17 Orange to Lilac (at Sauls Road) to Green to Teal to Brown to Green

O©Coo~No ok, wWN -

Table 5-12 shows the comparative impacts for these Detailed Study Alternatives (DSAs), and the
locations of each are shown on Figure 5-8. These alternatives will be more fully developed and
refined. Once functional designs have been prepared, the impacts will be determined, documented,
and summarized in the Draft EIS.
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Table 5-10: Detailed Study Alternatives - Summary of Potential Impacts

Section .
Relocations 4(f)- Potential EJ Potential LEP VAD Hazardous Streams NWI Wetlands Total Ponds 100-Year Wateclfgrt]IeCSIArea 303(d) Waters
Number Major Applicable | Communities Communities Properties Materials Sites (LF) (AC) Floodplain (AC) (AC) (LF)
ID Preliminary Alternative Length of Inter- Power Resources
(M) changes Easement
Crossings | 300t | 1,000 ft 300 ft 1,000 ft 1,000 ft 1,000 ft 300ft | 1,000ft | 300ft | 1,000ft | 300ft | 1,000ft | 300ft | 1,000ft | 300ft | 1,000ft | 300ft | 1,000ft | 300ft | 1,000 ft
ROW Corridor ROW Corridor Corridor Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor ROW Corridor
1 Orange to Green 27.39 12 12 217 697 0 1 1 2 7 10 36,110 | 94,340 88.1 232.4 32 51 139.5 268.0 0 0 990 2,590
o | OrangetoGreentoMint | o ,; 12 12 220 704 0 1 1 2 7 10 37,140 | 94050 | 925 238.9 30 49 1466 | 2884 0 0 1,000 | 2,590
Green to Green
3 | ©Orange to Brown (South) 27.89 12 12 204 704 1 1 1 3 7 10 37,280 | 94,920 91.2 229.2 28 46 145.7 2845 0 0 2,980 | 5,840
to Tan (North) to Green
4 | Orange to Brown to Green | 28.23 12 12 187 674 1 1 1 3 7 10 36,410 | 90,220 89.4 230.7 30 48 113.5 250.2 0 0 2,440 4,830
5 | OrangetoGreentoTealto | g, 12 12 209 694 0 1 1 2 7 10 36,270 | 90,360 | 89.0 236.1 30 50 1135 | 257.8 0 0 500 1,560
Brown to Green
6 Orange to Red to Green 23.94 10 5 404 1,061 2 1 1 0 6 11 24,520 | 76,690 43.7 113.5 30 48 128.7 259.3 10.6 38.9 1,300 4,200
7 Orange to Red to Mint 24.02 10 5 407 1,069 2 1 1 0 6 11 25,350 | 78,080 | 48.1 120.1 28 46 135.8 | 279.8 10.6 38.9 1,320 | 4,210
Green to Green
8 Orange to Purple-Blue- 29.84 12 9 353 886 2 1 1 5 5 7 36,840 | 95,640 46.9 161.2 33 53 137.4 311.3 0 0 990 2,590
Lilac to Green
Orange to Purple-Blue-
9 Lilac to Green to Mint 29.91 12 9 356 893 2 1 1 5 5 7 37,870 | 95,350 51.3 167.7 31 51 144.5 331.8 0 0 1,000 2,590
Green to Green
Orange to Purple-Blue-
10 | Lilac to Brown (South) to 30.52 12 10 338 887 3 1 1 6 5 7 38,260 | 96,480 50.2 158.3 30 48 143.6 328.4 0 0 2,980 4,240
Tan (North) to Green
11 Orange to Purple-Blue- 30.86 12 10 321 857 3 1 1 6 5 7 37,390 | 91,770 48.4 159.8 32 50 111.4 294.2 0 0 2,440 3,230
Lilac to Brown to Green
Orange to Purple-Blue-
12 | Lilac to Green to Teal to 30.88 12 9 345 883 2 1 1 5 5 7 37,000 | 91,650 47.8 164.9 31 52 111.4 301.2 0 0 500 1,560
Brown to Green
13 | ©Orange o Lilac (at Sauls 26.36 12 12 366 981 0 1 1 1 8 12 33,140 | 85,320 55.7 167.4 34 50 103.8 | 2108 0 0 990 2,590
Road) to Green
Orange to Lilac (at Sauls
14 Road) to Green to Mint 26.43 12 12 369 988 0 1 1 1 8 12 34,160 | 85,030 60.1 173.9 32 48 110.9 231.3 0 0 1,000 2,590
Green to Green
Orange to Lilac (at Sauls
15 | Road) to Brown (Southyto | 27.04 12 13 351 982 1 1 1 2 8 12 34,550 | 86,160 59.0 164.5 31 45 110.0 227.9 0 0 2,980 4,240
Tan (North) to Green
16 | ©range to Lilac (at Sauls 27.38 12 13 334 952 1 1 1 2 8 12 33,690 | 81,460 57.2 166.0 33 47 77.8 193.7 0 0 2,440 3,230
Road) to Brown to Green
Orange to Lilac (at Sauls
17 | Road) to Green to Teal to 27.40 12 12 358 978 0 1 1 1 8 12 33,290 | 81,330 56.6 171.1 32 49 77.8 200.7 0 0 500 1,560
Brown to Green

Sources: US Census, NC OneMap, National Wetlands Inventory, NCDOT aerial photography, Wake County and Johnston County tax parcel mapping
Notes: ROW width varies according to widening requirements at interchanges. Ml — miles. ROW - conceptual right-of-way. ft —feet. AC —acres. LF — linear feet.
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6 AGENCY AND LOCAL GOVERNMENT
COORDINATION AND PUBLIC INVOLVEMENT

In compliance with the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for
Users (SAFETEA-LU) Section 6002 (23 U.S.C. § 139), a Section 6002 Project Coordination Plan has
been prepared for the Complete 540 — Triangle Expressway Southeast Extension project. This plan
describes the process for agency coordination and public involvement in the project development
process. The Project Coordination Plan was first presented to resource and regulatory agency
representatives at the resource and regulatory agency meeting held on December 8, 2009, and agencies
approved a draft of the Plan following the August 10, 2010 resource and regulatory agency meeting.
A copy of this document is included in Appendix D.

6.1 AGENCY COORDINATION
6.1.1 Scoping

NCDOT sent a formal scoping letter, as required by NEPA, to state and federal agencies on January
25, 2010. A separate letter was sent to local agencies and officials on February 4, 2010. The purpose
of these letters was to solicit comments and collect pertinent project information early in the
alternatives development process. Coordination between NCDOT, FHWA, and the agencies has
assisted with the development of the Detailed Study Alternatives (DSAs). Copies of the formal
scoping letters are included in Appendix E. The resource and regulatory agency meeting held on
February 16, 2010, served as the agency scoping meeting for the project to discuss project study area
environmental features and community characteristics and potential issues of concern. Responses to
scoping letters were received from four agencies (US Environmental Protection Agency, US Fish and
Wildlife Service, NC Department of Environment and Natural Resources, and NC Department of
Cultural Resources), two local governments (Cary and Holly Springs) and the Capital Area MPO.
Copies of the scoping responses are in Appendix E.

6.1.2 Notice of Intent

Pursuant to Title 23, CFR Part 771, Environmental Impact and Related Procedures, the FHWA
published a Notice of Intent (NOI) to prepare an Environmental Impact Statement (EIS) for the
proposed Complete 540 — Triangle Expressway Southeast Extension project. The NOI was published
in the Federal Register on November 30, 2009 (Vol. 74, No. 228). A copy of the NOI is included with
the Section 6002 Project Coordination Plan in Appendix D.

6.1.3 Resource and Regulatory Agency Meetings

The principal method for agency coordination on NCDOT projects is through meetings of the resource
and regulatory agencies, hosted monthly by NCDOT.

Agencies participating in the process are:

Lead Agency
e Federal Highway Administration
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Cooperating Agency

e US Army Corps of Engineers

Participating Agencies

o US Army Corps of Engineers

US Environmental Protection Agency

US Fish and Wildlife Service

NC Department of Cultural Resources

NC Department of Environment and Natural Resources (DENR)

o Division of Water Resources
o Division of Marine Fisheries
o NC Wildlife Resources Commission
e Capital Area Metropolitan Planning Organization

Designation as a Cooperating Agency signifies a somewhat higher level of involvement and
responsibility in the environmental review process. A Cooperating Agency can also be a Participating
Agency. Participating Agencies include any federal, state, or local agencies that may have an interest

in the project.

Table 6-1 summarizes the resource and regulatory agency meetings that have been held for the

project.

Table 6-1: Summary of Project Resource and Regulatory Agency Meetings

TEAC Meeting Date

Purpose

December 8, 2009

Introduce project, draft project study area, Notice of Intent, and draft
Section 6002 Coordination Plan

February 16, 2010

Scoping meeting — discussed project study area environmental features
and community characteristics and potential issues of concern

August 10, 2010

Discuss draft Purpose and Need Statement, alternatives screening
process, preliminary study alternatives, and draft Section 6002
Coordination Plan

September 8, 2010

Continue discussion on draft Purpose and Need Statement, alternatives
screening, and preliminary study alternatives

November 2, 2010

Continue discussion on alternatives screening and discuss results of
Public Informational Meetings, including public comments

January 20, 2011

Continue discussion of alternatives development and analysis

August 22, 2012

Discuss project advancement

December 12, 2012

Discuss project status

September 19, 2013

Discuss revised Draft Alternatives Development and Analysis Report and
recommended Detailed Study Alternatives

December 12, 2013

Finalize Detailed Study Alternatives

At the December 12, 2013, agency meeting, confirmation was received that the agencies do not
require any additional time (as covered by Section 8.5 of the Section 6002 Coordination Plan) to
review the Draft Alternatives Development and Analysis Report and the recommended DSAs in light
of the public and local government comments made since the October public meetings. USACE noted
agreement to waive the additional time period as noted in the Section 6002 plan. Additionally, no
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agencies raised any objections to proceeding with the 17 end-to-end alternatives as DSAs, and no
agencies asked for any additional alternatives to be considered. To date, no agencies have raised any
Issues of Concern (per the Section 6002 Coordination Plan) on the project purpose and need, range of
alternatives, alternatives screening, or DSAs. Additionally, no Issues of Concern relative to these four
areas of the study were raised at the meeting. A summary of the December 12, 2013, agency meeting
is in Appendix K.

6.2 PUBLIC INVOLVEMENT

The public involvement process is integral to the entire project development and decision-making
process. Public involvement activities described below are related to the development of the project’s
purpose and the development and evaluation of alternatives.

6.2.1 Public Meetings

NCDOT held public meetings on September 21, 22, and 23, 2010. The September 21 meeting was at
Wake Technical Community College from 4:00 p.m. to 7:30 p.m.; 558 people attended. The
September 22 meeting was at Holly Springs High School from 6:00 p.m. to 9:00 p.m.; 473 people
attended. The September 23 meeting was at Barwell Road Community Center in southeast Raleigh
from 4:30 p.m. to 7:30 p.m.; 146 people attended. The purpose of the meetings was to solicit public
input on the project including the project’s study area, purpose, and preliminary alternatives. Displays
at the meetings included maps of the project study area, Preliminary Corridor Alternatives, and
Improve Existing and Hybrid Alternatives, along with information on the transportation planning
process and the preliminary purpose for this project. Comment sheets were distributed to obtain
public input on the project study area, identified project needs and purposes, and range of alternatives.
This input helped to ensure that the range of reasonable alternatives, including broad Alternative
Concepts, covered the full spectrum of potential alternatives.

Over 2,100 comments were received during or following the meetings. The most common concerns
and issues raised by meeting attendees included:

e Continued support of the Orange Corridor Alternative in the Phase | area (NC 55 Bypass to I-
40), which the public has been aware of for nearly twenty years as the protected corridor, and
opposition to other new location corridors. Approximately 90 percent of those expressing an
alternative preference indicated support for the Orange Corridor Alternative.

e Opposition to new alternatives (other than the Orange corridor), particularly the Blue and
Purple Corridor Alternatives through Holly Springs and the Red Corridor Alternative in
Garner.

e Concern about the perceived inequity of a tolled Complete 540 project when existing
segments of 1-540 are untolled.

Following introduction of the Tan Corridor Alternative, NCDOT held another public meeting on
December 2, 2010, at the Barwell Road Community Center from 4:30 p.m. to 7:30 p.m.; 399 people
attended. The purpose of this meeting was to solicit input on the Tan Corridor Alternative and the
Green Corridor Alternative and to present information about these options in the Phase Il area, which
extends between 1-40 and US 64/US 264 Bypass. Over 250 comments were received at or following
this meeting. Most of these comments expressed opposition to the Tan Corridor Alternative due to
potential neighborhood impacts and support for using publicly-owned land in the Randleigh Farm
property for the project.
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NCDOT held an additional round of three public meetings in October 2013 to present and receive
public comment on the NCDOT/FHWA recommended Detailed Study Alternatives (DSAs) for
evaluation in the project’s Draft Environmental Impact Statement. The first meeting was at Wake
Technical Community College on October 14 from 4:00 p.m. to 7:30 p.m.; 810 people attended. The
next meeting was at Barwell Road Community Center on October 15 from 4:00 p.m. to 7:30 p.m.; 330
people attended. The third meeting was at Holly Springs High School on October 16 from 6:00 p.m.
to 9:00 p.m.; 545 people attended. Displays included maps of the recommended DSAs, preliminary
impact information, an illustration of the proposed typical section, and a summary of the project
purpose and need. A brief informational video providing an overview of the project was shown on a
continuous loop at each meeting. A handout brochure describing the project, the recommended DSAs,
the environmental review process, and the project schedule was distributed. Comment sheets were
provided at the meeting.

Over 1,100 comments were received during or following the meetings. The most common concerns
and issues raised by meeting attendees included:

e Strong opposition to the Purple-Blue-Lilac Corridor and a desire to see this option dropped
from consideration before the DSAs are finalized.
Opposition to the Lilac Corridor.

e Continued opposition to the Red Corridor.
Continued support for the Orange Corridor.

6.2.2 Public Outreach Methods

NCDOT is using several different methods for communicating project information to the public,
soliciting feedback, and responding to comments and questions. These methods are described below:

6.2.2.1 Newsletters

To date, three project newsletters have been distributed to all property owners in the project study
area, a mailing list including over 56,000 individuals. The first newsletter, distributed in March 2010,
announced the start of the project study and provided introductory information about the project. The
second newsletter, distributed in September 2010, announced the public meetings and included a map
of the preliminary new location Corridor Alternatives. The third newsletter was distributed in
September 2013 to announce the October 2013 public meetings and to present and solicit input on the
recommended DSAs. A fourth newsletter will be distributed in early 2014 to announce the selection
of the DSAs. Copies of these newsletters are included in Appendix F.

6.2.2.2 Project Website

The project website (http://www.ncdot.gov/complete540) includes project information, documents,
maps, newsletters, meeting handouts, press releases, other project materials, and project contact
information. Visitors to the website can also submit comments and questions electronically through
the website.

6.2.2.3 Project Blog

The project blog (http://complete540.blogspot.com) is an interactive public outreach tool providing
another method for involving the public. New postings have been added to the blog approximately
twice per month and visitors are able to post comments in response to the postings. Postings are about
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current study activities, project issues, and common questions about the project. To date, over 5,000
unique visitors have spent time on the project blog.

6.2.2.4 Toll-Free Telephone Hotline/E-mail

A toll-free telephone number (800-554-7849) is available for the public to call with questions, request
information, or to provide comments about the project. In addition, the public can e-mail the project
team with comments or questions at complete540@ncdot.gov. To date, over 800 people have called
the project hotline and over 3,500 e-mails have been received.

6.2.3 Small Group Meetings

Throughout the study process, the project team has met with local organizations and citizens groups to
discuss the project. Several meetings were held during the development of preliminary alternatives in
the project study area. Meetings were requested by and held with the following groups:

e Protected Corridor Public Information Workshop (January 27, 2010) — Open to the public;
meeting notification sent to all property owners within 500 feet of the protected corridor for
Phase | of the project

e Upchurch Place Homeowners Association (August 14, 2010)

e Bentwinds Homeowners Association (October 13, 2010)

e Wake Technical Community College engineering staff (October 14, 2010)

e Cary Oil employees (October 14, 2010)

o Bells Pointe and Village of Wynchester Homeowners Associations (November 9, 2010)
o Village at Aversboro Homeowners Association (November 15, 2010)

e Ridgebrook, Ridgebrook Bluffs, and Westbury Homeowners Associations (November 16,
2010)

e Preserve at Long Branch Farm Homeowners Association (November 16, 2010)
¢ River Ridge Homeowners Association (November 22, 2010)

e Springfield Baptist Church leaders (November 23, 2010)

e Vandora Pines Homeowners Association (December 2, 2010)

e Jamison Park Homeowners Association (December 7, 2010)

e Bingham Station Homeowners Association (December 14, 2010)

e Springfield Baptist Church congregation (December 15, 2010)

e Penske Truck Leasing (January 12, 2011)

e Bridgepoint Construction Services and WRAL (January 14, 2011)
e Good Samaritan Baptist Church (January 24, 2011)

e Bridgepoint Construction Services and WRAL (February 16, 2011)
e  McCullers Ruritan Club (July 24, 2012)

e Sunset Oaks Homeowners Association (October 7, 2013)

e Bentwinds Homeowners Association (October 22, 2013)
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6.2.4 Petitions

Following the Public Informational Meetings in September 2010, several neighborhood groups
circulated petitions regarding the project. Petitions have been submitted by the following groups:

e Tyler Farms and Brookstone Homeowners — 86 signatures supporting the Orange Corridor
Alternative and opposing the Purple, Blue and Pink Corridor Alternatives.

e Upchurch Place Homeowners — 37 signatures opposing the Blue Corridor Alternative, the
project as a toll facility, and the project as a whole.

e Windward Pointe — 107 signatures opposing the Blue Corridor Alternative in the vicinity of
Holly Springs.

e The Village at Avershoro — 63 signatures opposing the Red Corridor Alternative.

¢ Ridgbrook, Ridgebrook Bluffs, and Westbury Homeowners — 121 signatures opposing the
Red Corridor Alternative, supporting selection of the Purple-to-Blue Corridor Alternative, and
requesting that if the Orange Corridor Alternative is selected, that the intersection at Lake
Wheeler Road be located as far south as possible with sound barriers.

e Bells Pointe Homeowners — 24 signatures opposing the Orange Corridor Alternative.

e Springfield North — 30 signatures supporting the Orange Corridor Alternative and opposing
the Purple and Blue Corridor Alternative.

e Bentwinds and surrounding neighborhoods — 470 signatures supporting the Orange Corridor
Alternative and opposing the Blue and Purple Corridor Alternatives.

e Jamison Park Board Homeowners Association Board of Directors — Signatures of Board
members supporting the Blue Corridor Alternative and opposing the Orange Corridor
Alternative and the Purple Corridor Alternative.

o Town of Garner — 356 signatures opposing the Red Corridor Alternative.

e Springfield Baptist Church — 1,096 signatures opposing the Red and Pink Corridor
Alternatives and the Preliminary Study Alternative that would connect the Orange Corridor
Alternative to the Red Corridor Alternative via improvements to a segment of 1-40.

e Sunset Oaks — 858 signatures expressing support for the Orange Corridor and opposition to
the Purple and Blue Corridors.

e Bentwinds and surrounding neighborhoods — 458 signatures expressing support for the Orange
Corridor and opposition to the Purple and Blue Corridors. The petition was also signed by NC
Representatives Paul Stam and Nelson Dollar, Wake County Commissioner Phil Matthews,
and Fuquay-Varina Mayor John Byrne.

e Brookstone and surrounding neighborhoods — 245 signatures expressing support for the
Orange Corridor and opposition to the Purple, Blue, and Lilac Corridors.

e Talicud Trail — 20 signatures expressing support for the Orange Corridor and opposition to the
Purple-Blue-Lilac Corridor.

o High Grove — 47 signatures expressing support for the Orange Corridor and opposition to the
Purple-Blue-Lilac Corridor.

¢ Hillington West and Turner Farms — 86 signatures expressing opposition to the Lilac Corridor.

e Upchurch Place — 19 signatures expressing opposition to both the Orange and Blue Corridors,
and also to the project as a whole.
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6.3 LOCAL GOVERNMENT COORDINATION
6.3.1 Capital Area MPO Meetings

NCDOT provides project updates at monthly meetings of the Capital Area MPO Technical Advisory
Committee (TAC) and Technical Coordinating Committee (TCC). These committees include
representatives of all local governments and other transportation-related groups in the region.
Monthly meetings of these committees provide a forum for presenting important project information,
answering comments and questions, and engaging local government representatives in the project
development process.

NCDOT presented project updates at TAC meetings on:

February 17, 2010
March 17, 2010
April 21, 2010

May 19, 2010

June 16, 2010
September 15, 2010
October 20, 2010
January 17, 2011
February 16, 2011
March 16, 2011

NCDOT presented project updates at TCC meetings on:

March 18, 2010
April 1, 2010
June 3, 2010
August 5, 2010
September 2, 2010
November 4, 2010
January 6, 2011
February 3, 2011
March 3, 2011
April 7, 2011

CAMPO also established a Complete 540 Working Group to provide a forum for the affected local
governments to discuss the project. To date, the working group has held three meetings:

e September 5, 2013
e QOctober 3, 2013
e January 9, 2014
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6.3.2 Small Group Meetings

NCDOT has met with local government staff and elected officials during development of preliminary
alternatives to solicit input, respond to local concerns, and receive updates on local issues and
constraints relative to the project. NCDOT staff attended the following meetings:

e Garner Town Council (September 28, 2010)

e Town of Holly Springs Engineering and Planning staff and Comprehensive Transportation
Plan consultant (October 4, 2010)

e Town of Garner Planning staff (October 8, 2010)

e Wake County Planning and Community Services staff (October 11, 2010)
e Durham-Chapel Hill-Carrboro MPO (October 13, 2010)

e Wake County Board of Commissioners (October 18, 2010)

o City of Raleigh Public Utilities and Engineering staff (October 25, 2010)
e Wake County Planning Board (November 3, 2010)

o Holly Springs Engineering staff (November 8, 2010)

e Wake County Historic Preservation Commission (November 16, 2010)

e Town of Garner Meeting (November 17, 2010)

e Garner Town staff (November 23, 2010)

e Garner Town staff (December 3, 2010)

e Clayton Town staff and Johnston County staff (December 14, 2010)

o City of Raleigh staff (January 7, 2011)

o City of Raleigh, Wake County, and CAMPO staff (January 19, 2011)

e Garner Town staff (February 15, 2011)

e Garner Town representatives and stakeholders (February 24, 2011)

e Garner Town Council (August 6, 2012)

e Southern Wake County mayors and managers, CAMPO, and Regional Transportation
Alliance (August 7, 2012)

e Wake County Board of Commissioners (August 20, 2012)
e Garner Town staff and stakeholders (August 22, 2012)

e Southern Wake County mayors and managers, CAMPO, and Regional Transportation
Alliance (July 7, 2013)

e Wake County Board of Commissioners (August 20, 2013)
e Garner representatives and stakeholders (August 22, 2013)
e Holly Springs Town Council (October 1, 2013)

6.3.3 Local Government Resolutions and Staff Comments

Following the Public Informational Meetings in September 2010, several local governments passed
resolutions regarding Complete 540:
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e The Town of Holly Springs passed a resolution supporting construction of the project in the
Orange Corridor Alternative (September 21, 2010).

e The Town of Garner passed a resolution supporting construction of the project in the Orange
corridor and opposing the Red Corridor Alternative (October 4, 2010).

e The Wake County Board of Commissioners passed a resolution supporting construction of the
project in the Orange Corridor Alternative and opposing the Blue, Purple, and Red Corridor
Alternatives (October 18, 2010).

e The Town of Fuquay-Varina passed a resolution supporting construction of the project in the
Orange Corridor Alternative (October 19, 2010).

e The Town of Knightdale adopted a resolution in support of NCDOT building a new roadway
for both phases of the Triangle Expressway Southeast Extension (October 20, 2010).

e The Capital Area MPO passed a resolution supporting the Orange Corridor Alternative and
urging that the entire remaining portion of the Outer Loop be built as a single project (October
20, 2010).

e The Capital Area MPO passed a resolution opposing the Red and Tan Corridor Alternatives
(March 17, 2011).

e The North Carolina General Assembly passed legislation to prevent construction of the project
north of the Orange Corridor Alternative; the legislation was signed into law (March 18,
2011).

e The Capital Area MPO passed a resolution expressing its “unwavering support for
construction of the Wake Outer Loop, as quickly as possible, in a location that meets the needs
of area citizens and requirements of federal law” (May, 16, 2012).

e The Capital Area MPO passed a resolution requesting that North Carolina Session Law 2011-
7 be repealed to allow study of alternative routes for the project in accordance with NEPA and
other federal laws and to allow construction of the project as quickly as possible (December
12, 2012). On December 20, 2012, the Capital Area MPO sent a letter to the North Carolina
General Assembly echoing this.

e Town of Holly Springs passed a resolution supporting construction of the project in the
Orange Corridor Alternative (October 1, 2013).

e The Town of Fuquay-Varina passed a resolution supporting construction of the project in the
Orange Corridor Alternative (October 19, 2013).

o The Wake County Board of Commissioners passed a resolution supporting construction of the
project in the Orange and Green Corridor Alternatives (October 21, 2013).

o The Town of Garner passed a resolution supporting construction of the project in the Orange
Corridor Alternative (October 22, 2013).

e The Capital Area Metropolitan Planning Organization (CAMPQO) passed a motionto continue
support of the Orange Corridor Alternative (November 20, 2013).

Copies of these resolutions are in Appendix B.

Several local governmental and regulatory agencies, local interest groups, and local elected officials
have also submitted formal letters regarding Complete 540:
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o The Wake County Parks, Recreation & Open Space Department sent a letter (October 6, 2010)
raising concerns about Purple, Red, and Blue Corridor Alternatives crossing segments of
priority streams along Middle and Swift Creeks. Additionally there was concern expressed
specifically about the Blue Corridor Alternative near the planned Southeast Regional Park.
Modification of the Blue Corridor Alternative would avoid the acquired land for this park;
however, Wake County is in negotiations for an adjacent piece of land to expand the park that
could not reasonably be avoided with the Blue Corridor Alternative. They expressed support
for the Orange Corridor Alternative.

e The Town of Holly Springs supports the Orange Corridor Alternative and sent comments
(October 21, 2010) relative to the various alternative routes under consideration. The Town
further supports the use of the Orange Corridor Alternative and not the Blue or Purple
Corridor Alternatives at Holly Springs.

e The Garner Chamber of Commerce sent a letter (October 19, 2010) in support of the Orange
Corridor Alternative and in opposition to the Red Corridor Alternative. They cited impacts to
businesses and residences as the primary reason for their opposition to the Red Corridor
Alternative.

e The Town of Garner sent a list of concerns (October 20, 2010) in support of eliminating the
Red and Pink Corridor Alternatives. The reasons cited related to parks, recreational facilities,
orderly growth, planned industrial development, community cohesion, water quality, access,
and neighborhood impacts. The town reiterated in the letter their strong support for the
Orange Corridor Alternative.

e The Town of Cary sent a letter (October 20, 2010) in support of designating the project as a
bypass for the US 64 corridor and provided comments about the project’s purpose and need
statement.

o The YMCA of Garner and the YMCA of the Triangle sent a letter (October 22, 2010)
opposing the Red Corridor Alternative due to potential impacts on a planned YMCA site on
Aversboro Road.

e The North Carolina General Assembly’s Garner delegation, including two State
Representatives and two State Senators, sent a letter (November 30, 2010) asking NCDOT to
eliminate the Red and Pink Corridor Alternatives from further consideration, citing potential
impacts to Garner neighborhoods, the local tax base, and parks and other community facilities.

e The Wake County Board of Commissioners sent a letter (December 8, 2010) requesting
elimination of the Tan Corridor Alternative.

e The Mayor of Raleigh sent a letter (January 11, 2011) stating opposition to the Tan Corridor
Alternative and requesting that NCDOT work to develop other alternatives in the Phase 1l
project area.

e USACE sent a letter (January 26, 2011) indicating its opposition to eliminating the Red
Corridor Alternative.

e The Johnston County Board of Commissioners sent a letter (February 8, 2011) stating its
opposition to the Tan Corridor Alternative and requesting its elimination.

o USFWS sent a letter (February 17, 2011) regarding the Dwarf Wedgemussel studies and data
needs.

e USACE sent a letter (March 23, 2011) requesting more information regarding the Red and
Pink Corridor Alternatives.

e The Town of Garner sent a letter (October 6, 2011) expressing continued opposition to study,
consideration, or construction of the Red Corridor Alternative.
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o USACE sent a letter (February 17, 2012) affirming its position that the project’s
Environmental Impact Statement should “rigorously explore and objectively evaluate” the Red
Corridor Alternative.

e The Town of Garner sent a letter (March 7, 2012) stressing its concerns about detrimental
community impacts that could arise with continued “construction and/or study” of the Red
Corridor Alternative.

e The Wake County Board of Commissioners sent a letter (August 29, 2012) reaffirming the
County’s support of the Orange and Green Corridor Alternatives and requesting that the study
be completed as quickly as possible.

e FHWA and USACE sent a letter (December 7, 2012) indicating that the Red Corridor
Alternative should be studied in detail in the Draft Environmental Impact Statement.

o NC Representative Paul Stam submitted a letter (October 23, 2013) requesting that NCDOT
complete studies on the Purple Corridor Alternative as quickly as possible and expressing
support for the Orange Corridor Alternative.

o NC Representative Darren Jackson submitted a letter (November 12, 2013) suggesting that the
Orange Corridor Alternative is the best option for the project west of 1-40 and that potential
impacts east of 1-40 on the Sherriff’s training center and the wastewater treatment spray fields
should carry more weight than potential impacts to the Randleigh Farm property. The letter
also suggested that NCDOT complete necessary work as soon as possible in order to eliminate
the Red Corridor Alternative.

e NC Senator Tamara Barringer and Representative Nelson Dollar submitted a letter (November
12, 2013) expressing support for the Orange Corridor Alternative and opposition to the Red,
Blue, Purple, and Lilac Corridor Alternatives.

e The Town of Holly Springs submitted a letter (November 12, 2013) detailing the reasons why
the Town supports the Orange Corridor Alternative and opposes the Purple Corridor
Alternative.

e The Wake County Planning, Development and Inspections Division submitted a letter
(November 12, 2013) expressing support for the Orange Corridor west of 1-40 and the Green
Corridor east of 1-40, citing the importance of these routes in supporting the Wake County
Land Use Plan.

e The Wake County Division of Parks, Recreation and Open Space submitted a letter
(November 12, 2013) expressing support for the Orange Corridor Alternative west of 1-40 and
the Green Corridor Alternative east of 1-40, citing impacts to Wake County priority stream
corridors, the planned Southeast County Park, and a Natural Heritage site along Middle Creek
as concerns about the Purple, Blue, and Red Corridor Alternatives.

Copies of these letters are in Appendix C.
6.3.4 State Legislation

North Carolina House Bill 225 and Senate Bill 165, which both passed the State General Assembly,
prevent implementation of the Complete 540 — Triangle Expressway Southeast Extension north of the
Orange Corridor Alternative. Governor Beverly Perdue signed the bill into law as North Carolina
Session Law (NCSL) 2011-7 on March 18, 2011. A copy of the legislation is in Appendix B.

As indicated in Section 6.3.3, the Capital Area MPO passed a resolution on December 12, 2012,
requesting that NCSL 2011-7 be repealed to allow study of alternative routes for the project in
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accordance with NEPA and other federal laws and to allow construction of the project as quickly as
possible. The Capital Area MPO sent a copy of the resolution to the North Carolina General
Assembly to encourage repeal of the law. On January 23, 2013, the Town of Garner sent a letter to the
Wake County delegation of the General Assembly affirming its opposition to the repeal of the law. A
copy of this letter is in Appendix B.

During its 2013 session, the North Carolina General Assembly passed two bills removing the
alignment restrictions previously imposed on the project by NCSL 2011-7. Governor Pat McCrory
signed House Bill 10 into law as NCSL 2013-94 on June 12, 2013, and signed House Bill 817 into law
as NCSL 2013-183 on June 26, 2013. By removing the restrictions imposed by NCSL 2011-7, this
legislation allowed NCDOT to fully resume the project’s environmental study. Copies of this
legislation are in Appendix B.

6.3.5 Agency Review of Draft Alternatives Development and Analysis Report

A copy of the Draft Alternatives Development and Analysis Report, dated January 13, 2012, was
distributed January 13, 2012 to the cooperating and participating agencies involved in the
environmental review process for this project, along with other organizations that requested to receive
a copy*. This included:

Federal Highway Administration
US Army Corps of Engineers
US Environmental Protection Agency
US Fish and Wildlife Service
NC Department of Cultural Resources
NC Department of Environment and Natural Resources (DENR)
0 Secretary’s Office
o Division of Water Resources
e NC Wildlife Resources Commission
Capital Area Metropolitan Planning Organization
o NC Department of Transportation
0 State Highway Administrator
0 Project Development and Environmental Analysis (PDEA)
0 PDEA Human Environment Unit
o Office of Civil Rights
e Town of Garner*
Regional Transportation Alliance*

NCDOT requested that recipients of the report provide written comments by February 16, 2012 on the
information and conclusions in the report, including the report’s recommendations for Detailed Study
Alternatives (DSAs). NCDOT also requested that agency recipients identify any potential issues of
concern that would result in the denial or significant delay in the issuance of any environmental
permits.

Written comments were received from the agencies and organizations noted in Tables 6-2, 6-3 and 6-
4. The comments, along with NCDOT responses to the comments, are summarized in the tables. In
addition, a letter from the Southern Environmental Law Center (SELC) and a letter from the Town of
Garner regarding the project and Draft Alternatives Development and Analysis Report were received.
Copies of all of the comments and letters are included in Appendix J.
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The February 17, 2012 letter from USACE (Appendix J) stated that, based on the current
administrative record for this project, the agency does not believe that the Red Corridor Alternative is
not practicable under Section 404 of the Clean Water Act (CWA). The agency also indicated its
position that the Red Corridor Alternative should be studied in detail in the project’s Draft
Environmental Impact Statement (EIS) and that elimination of the Red Corridor Alternative prior to
this would compromise USACE’s ability to satisfy statutory requirements under Section 404.

Following review of all of the comments received, NCDOT determined that further coordination with
FHWA and other project stakeholders was necessary prior to holding a resource and regulatory agency
meeting to identify DSAs for detailed study in the Draft EIS for this project. FHWA and USACE sent
a letter on December 7, 2012, indicating that the Red Corridor Alternative should be studied in detail
in the Draft EIS.

A revised version of the Draft Alternatives Development and Analysis Report, dated September 2013,
was distributed on September 5, 2013, to the agencies and the organizations listed above. This version
of the report included revisions to the January 2012 version, as well as added material. It also
included NCDOT/FHWA recommended Detailed Study Alternatives (DSAS) for detailed study in the
project’s Draft Environmental Impact Statement. Three agencies submitted written responses to the
revised report. The NC Division of Water Resources and NC Division of Cultural Resources
concurred with the recommended alternatives for detailed study. USACE indicated that the
alternatives recommended for detailed study meet the agency’s requirements under Section 404 of the
Clean Water Act and NEPA. The remaining agencies submitted no further response. In accordance
with item 8.5 of the Section 6002 Coordination Plan for this project, no response is interpreted to
mean that the participating agency had no significant objections to the alternative screening report.
Copies of these comments are in Appendix K.
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Table 6-2: Agency Comments on the Draft Alternatives Development and Analysis Report and Responses to Comments

Agency Date Page Comment Action
USEWS | 1/31/12 General Environmental baseline studies will need to be conducted to As noted, NCDOT is conducting these studies.
comment complete the BA and BO.
General Stress significance of maintaining viable post-project DWM
USFWS | 1/31/12 | comment | population in Swift Creek. Comment noted.
General Continued concern about impacts of Orange Corridor; need
USFWS | 1/31/12 | comment | for Reasonable and Prudent Measures to mitigate impacts. | COMMent noted.
Statement about Lake Benson dam acting as genetic barrier
USEWS 4.5 between upstream and downstream Swift Creek implies that | Text modified (same page) to avoid implying that it
1/31/12 P: DWM is present upstream; it has never been collected occurs upstream.
upstream.
Statement about the potential of the Orange Corridor
USFWS | 1/31/12 p. 5-16 Alternative to impact DWM habitat in Wake County should Text modified accordingly (p. 5-20).
also mention Johnston County.
USAC_:E 2/14/12 General USACE has not reacheq a decision regardmg Comment noted.
email comment recommendation to eliminate Red Corridor from further study.
USACE . I . ) . . .
email 2/14/12 Figure 5-3 Add potential right-of-way limits to figure. Figure 5-3 modified accordingly.
USACE 536 Add wetland/stream quality data for predicted resources for ][\rlgnlqophgee:ea%eltl(;iblere_(jit:tls ;fgf&?gg zt;reeer?or(legr]:)\é?d
email 2/14/12 P: Orange Corridor Alternative to Table 5-9. : P P ; 9
being used for any analysis.
Results of the prediction methodology (Appendix I) do not
USACE seem to demonstrate more reliability at predicting wetland No longer applicable — this section has been removed
email 2/14/12 Appendix | acreages than the NWI Wetlands. Statistical analysis to show | from the report as predicted resources are no longer
the accuracy of the Prediction Methodology required before it | being used for any analysis.
can be used to compare the Red and Orange Alternatives.
Believe Senate Bill 165 does not preclude requirement under
General 404(b)(1) guidelines to analyze and objectively compare
USACE | 517112 | comment | @lternatives for project requiring Clean Water Act permit, Comment noted.
letter Elimination of the Red corridor compromises USACE ability
to satisfy its statutory requirements.
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Table 6-2: Agency Comments on the Draft Alternatives Development and Analysis Report and Responses to Comments

Agency Date Page Comment Action
General Orange to Red to Green Alternative appears to be a less
USACE environmentally damaging alternative and should be included | Comment noted.
2/17/112 comment :
letter as a DSA in DEIS.
Do not believe Section 4(f) should be used to define
USACE General reasonable range of alternatives under NEPA or to eliminate Comment noted
letter 2/17/12 comment | alternatives that should otherwise be considered under '
404(b)(1) guidelines.
If NCDOT elects to complete its NEPA analysis and release a
DEIS without including the Orange to Red to Green
Alternative as an alternative for detailed study, and NCDOT
USACE General . /v Al g
intends to pursue Department of Army authorization for this Comment noted.
2/17/12 Comment B . . . .
Letter project, USACE may find it necessary to terminate its
cooperating agency status with FHWA and supplement the
FHWA EIS with their own document.
General NCDWQ agrees with carrying forward the alternatives
NCDWQ | 2/16/12 comment identified in Section 5.8, page 5-38, but feels that the Red Comment noted.
Alternative should continue to be studied through the DEIS.
Alternatives should be compared using data gathered
through the same methodologies. Table 5-9 states that the Red Corridor has not been delineated; predicted
NCDWQ | 2/16/12 Page 5-36 data for the Red Alternative was gathered using a predictive wetlands/streams provided sufficient information to
model while the Orange Alternative data was based on suggest eliminating the Red Corridor.
delineated streams and wetlands.
The elimination of an alternative based on its potential to S .
G | ffect histori b in that th Comment noted. A full survey of historic resources is
NCDCR enera affect historic resources appears to be premature in that the nearing completion and the results of this survey will
2/20/112 comment | only historic resources considered to this point are those that | - 2 5 e S Sl - S0 S ible
are already National Register-listed properties. P 9 P '
While National Register-listed or eligible properties are Comment noted. The Section 4(f) issues addressed
General mentioned as being protected by Section 4(f), the lack of by the figures and the text discussing the Red
NCDCR detail in the several figures and text give the impression that | Corridor only deal with park resources because there

only public parks are being given full consideration under the
regulation.

are no National Register-listed properties in the Red
Corridor area.
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Table 6-2: Agency Comments on the Draft Alternatives Development and Analysis Report and Responses to Comments

Agency Date Page Comment Action
To date, numerous non-toll and hybrid alternatives
have been considered, but most do not meet project
Recommend detailed consideration of non-toll or hybrid purpose Measgres of Effectiveness (MOES)'
USEPA | 2/16/12 General alternatives, including hybrids incorporating mass transit that Rema|'n|ng option that would meet prqjec':t'purpose
comment T ("Hybrid 3") would have much more significant
could meet project purpose. ) : . .
impacts on relocations and wetlands without offering
any offsetting advantage and is therefore not
reasonable.
By identifying the goal of maintaining long-term
: . Lo mobility, the Capital Area Metropolitan Planning
USEPA | 2/16/12 p.1-2 ﬁ]?)(gill(i)t;)ldf)gs_nlzisdtessf?:ﬁ%r;iegc(tﬁ];lzfgng long-term Organization (CAMPO) Long Range Transportation
' Plan (LRTP) implies that the projects included in the
LRTP are needs required to meet this goal.
As this section indicates, besides 1-40/440, routes are
limited to local roads with low posted speed limits. As
explained at the top of page 1-3, much of I-40 already
Section 1.2.1 - Second stated need (limited high-speed has unacceptable level of service (LOS). As
USEPA | 2/16/12 p.1-2 transportation options) is not supported by data showing documented in the Purpose and Need Statement,
need for high-speed parallel facility to 1-40. which has been provided to the agencies, local
governments have passed a resolution formally
stating the need for a "high-speed, signal-free travel
option" in this area.
The last sentence in the first paragraph of Section 3.2
Section 1.2.1 - Refers to Section 3.2 for more information stattes tthat T_here are a sm?lldnum(lj)er of f')ied btjhs
USEPA | 2/16/12 p.1-2 about limited transit options, but Section 3.2 doesn't appear L%urtﬁer:agg g ?tr;]conggs;a trc()ja ways ?r?n% €
to have this information. ge of the project study area --the Furpose
and Need Statement provides additional detail.
Transit options are indeed very limited in this area.
Figure 1-4 includes many multi-lane facilities outside study As this section indicates, need is based on conditions
area depicted on Figure 3-1. Many segments identified in in and near the project study area. Most of the LOS E
USEPA | 2/16/12 p. 1-3 Figure 1-4 have little to do with traffic conditions in the project | and F segments in Figure 1-4 are the facilities that
study area and would be influenced by other network currently serve the traffic that would use Complete
deficiencies and traffic patterns. 540.
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Table 6-2: Agency Comments on the Draft Alternatives Development and Analysis Report and Responses to Comments

Agency Date Page Comment Action
2035 LOS, as shown in Figure 1-4, was forecast
taking into consideration all planned improvements
USEPA 1-3 Perhaps other improvements to NC 42 and NC 50 would included in the LRTP. The key conclusion here is that
2/16/12 P address the poor LOS on these facilities. despite all other planned improvements, most of the
major roadway segments across this area will have
unacceptable LOS.
As discussed in detail in Section 7.1 in the Purpose
and Need Statement, Census data show that the
Raleigh-Cary metropolitan area has been one of the
Primary need seems to be future congestion based on nation’s fastest growing areas over the last decade.
USEPA | 2/16/12 p.1-3 forecast traffic, which is based on past development and Since the economic downturn began in 2007, the
population growth. Raleigh-Cary metropolitan area has remained one of
the two fastest growing areas in the nation. Raleigh’s
annual population growth rate from 2009 to 2010 was
over 12 percent.
Section 2.2.1 of the report describes in detail how
ability to improve mobility is being evaluated. The
Section 1.2.2 - Report does not have any specific measures Purpose and Need Statement contains more
USEPA 1-3 as to how mobility will be improved during the peak travel information about the traffic model and forecast. The
2/16/12 P period. Traffic modeling, growth projections and other Traffic Forecast Report (also made available to
assumptions are not identified. agencies via Constructware following the February
2010 resource and regulatory agency meeting)
contains all relevant detail, assumptions, etc.
System linkage is noted as a "desirable outcome" of
USEPA | 2/16/12 p. 1-3 System linkage is problematic for purpose and need. tphuer;)(;:flctéencc:)tti:nn;aéc;rt;(l)sn:ﬁ;trl :;;tzfnt]r}ﬁ]s;gs?; not
used to screen out alternatives.
USEPA | 2/16/12 p. 2-7 ﬁ]ici:rt:os?agzr.‘r?é%\t- ;0; 4'\8%53 gr_c;cht study area doesn't include See Appendix A for the larger traffic study area.
Section 2.2.1 - MOEs are biased towards highway concepts 2035 LRTP and Triangle Regional Model do factor in
USEPA | 2/16/12 p. 2-7 and away from alternative modes because current mass expanded mass transit options, including planned light
transit and multi-modal options are limited. rail and expanded bus service.
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Table 6-2: Agency Comments on the Draft Alternatives Development and Analysis Report and Responses to Comments

Agency Date Page Comment Action
Section 2.2.2 - Regarding the ability to reduce forecast traffic | Segments of I-40 within the study area, north of US
USEPA 2.8 congestion on the existing roadway network in the project 70, are forecast to have poor LOS (LOS E). Several
2/16/12 P: study area, poor LOS sections of 1-40 are not in the project other roadway segments are forecast to have poor
study area. LOS (e.g., Ten Ten Road, NC 42, NC 50).
USEPA | o/16/12 p. 2-8 The ;afe.ty of high-speed facilities in rural areas is worth Comment noted.
considering.
As described in Section 2-3, using a larger boundary
for studying traffic impacts allows us to better capture
the effects of alternatives on the area roadway
network. The traffic study area is more consistent
with the Triangle Regional Model, which underscores
. . , the LRTP. Itis standard to examine a larger area
USEPA | 2/16/12 p. 2-9 Sreoc.ggtnsﬁ?j ' ;:r(()er;cern about different traffic study area and when considering indirect and cumulative effects
Pro) y ' because it is agreed that transportation projects affect
more than just their immediate surroundings.
Improvements required to meet the purpose of this
project will certainly affect the road network beyond
the boundaries of the project study area and we
believe that it is reasonable to examine those effects.
Without specific information on jurisdictional impacts, funding,
USEPA | 2/16/12 p. 2-28 etc., none of the current build Alternative Concepts may truly | Comment noted.
be "practicable" from a Section 404 perspective.
Phase | and Il lengths depend on the alternative
Section 3.3 - Accurate length of Phase | and Phase Il should (Tables 5-2 and 5-3). The Draft Alternatives Report
X i . . does not state that the Orange Corridor is 17 miles or
be included. "The Orange Corridor represents approximately . ; . i
USEPA | 2/16/12 p. 3-2 . ; . that the total project length is 22 miles, it simply states
17 miles of the total project length of approximately 22 . . ) .
: O L that Hybrid #3 is seventeen miles long in the Phase |
miles...[but] NCDOT website [indicates]...33 miles. : -
area (p. 4-9). Hybrid #3 follows existing roadways
(mainly Ten Ten Road) in the Phase | area.
i Section 3.3 - Consider providing a copy of the concurrence
USEPA 1 2/16/12 P-3-3 | |etter concerning 23 CFR 710.501(c)(2) compliance in DEIS, | Comment noted.
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Table 6-2: Agency Comments on the Draft Alternatives Development and Analysis Report and Responses to Comments

Agency Date Page Comment Action
Comment noted. We received numerous route
. " , suggestions from local governments and other
Regarding statement that "agency representatives, local N . .
: agencies; few differed from the nearly exhaustive set
governments and the public have not proposed many : .
. . of corridor segments already considered by NCDOT.
USEPA | 2/16/12 p.3-5 potential corridor segments beyond those currently under L ; :

: S oY . , Participating agencies and the public had
consideration" - this is the responsibility of the transportation " . -
agenc opportunities to review and comment on preliminary

gency. alternatives and to make suggestions for additional
alternatives.
This is inaccurate. Section 5.2.3.19 on page 5-28
USEPA 3-8 Section 3.5.2 - Hybrid 3 Alternative Concept was unfairly explains that Hybrid 3 was screened out due to its
2/16/12 P: screened out by the statements made on tolling. large number of relocations and high wetlands
impacts.
This is detailed in Section 7 of the Purpose and Need
Statement, which explains and documents that the
General Report does not identify social and economic demands for population of the' project area has' been and is .
USEPA | 2/16/12 : expected to continue growing rapidly. It also explains
comment the project. X .
that the area economy has remained stable despite
the nationwide economic downturn, and is expected to
remain strong relative to that of the nation as a whole.
General This is included in the Purpose and Need Statement
USEPA Consider including I-5111 (1-40 widening south of Raleigh) and in the Triangle Regional Model--congestion is
2/16/12 comment Y h
forecasted even with this project constructed.
Section 4.1 - Impacts matrix is for 1,000 foot corridors; none : . .
USEPA | 2/16/12 p. 4-1 of actual right-of-way impacts have been studied. These impacts will be studied in the Draft EIS.
USEPA | 2/16/12 p. 4-10 Table 4-4 is missing data in the first row. Edited accordingly (same page).
Efforts to shift potential right-of-way alignments for various Impact minimization was incorporated into the
USEPA | 2/16/12 p. 5-1 resources were potentially made for some Preliminary development of conceptual alignments for all
Corridor Alternatives and not for others. Preliminary Corridor Alternatives.
USEPA General The DEIS should include an explanation of the control of Comment noted
2/16/12 comment | access differences between freeway and expressway. '
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Table 6-3: NCDOT Comments the Draft Alternatives Development and Analysis Report and Responses to Comments

Unit Date Page Comment Action
Section 5.2.3.4 - In the first paragraph, first sentence one
NCDOT 2/9/12 5.17 important advantage is mentioned, but none are listed in this | Have edited first paragraph to state that there are two
NEU P paragraph. If you skip on down to the 3" paragraph then two | advantages.
advantages are mentioned and explained. A little confusing.
NCDOT Fiqures On figures, Bass Lake was not colored blue like the other Have corrected
NEU 2/9/12 9 water bodies. The shape is there just not color. :
NCDOT 2/9/12 Figure 4-2 According tq Table 4-1, Segment 39 is not supposed to be Have corrected.
NEU shown on this figure.
NCDOT General A major utility relocation is subject to impact areas outside Comment noted
Utilities | 2/8/12 comment | the future project limits '
NEDOT General Miscellaneous editorial revisions Revisions made
PICS 2/17/112 comment '
NCDOT 5.18 Section 5.2.3.6 - Add reason for Garner and Wake County Information added
PICS 2/17/12 P opposition to Pink Corridor. '
NCDOT 5.01 Section 5.2.3.15 - Add reason for Wake County staff not Information added
PICS 2/17/12 P: supporting Grey Corridor. '
4th paragraph - Clarify if you mean, “This elevated corridor . .
section is roughly 14 miles long and the construction costs A cost estimate for the Orange corrldor_ha_\s not yet
NCDOT ; L S been prepared. However, based on existing
2/17/12 p. 5-33 alone are estimated to be over a billion dollars, which is . S .
PICS o e information, it is assumed the Orange corridor would
$XXX million (consultant to fill in correct value) more than the o .
- cost significantly less than the Red Hatched Corridor.
cost of the Orange corridor.
NCDOT Last paragraph - State whether the Red Hatched Corridor The Rgd Hatched .°°rT'd°r was not screene_d
2/17/12 p. 5-33 according to quantitative MOEs because it is not a
PICS would meet the purpose and need. . )
reasonable and feasible alternative.
NCDOT Section 5.8 - Refer to the recommended DSAs as DSAs and There h_as not been a final decision .to identify these
2/17/12 p. 5-38 alternatives as DSAs, so they are still called
PICS name/number them.
recommended DSAs.
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Table 6-4: Organization Comments on the Draft Alternatives Development and Analysis Report and Responses to Comments

Organization Date Page Comment

Action

General CAMPO does not support the "Orange to Tan to Brown to
CAMPO 2/15/12 Green" alternative, but does support the other four
comment .
alternatives recommended as DSAs.

Comment noted.

General CAMPO has previously submitted resolutions regarding

CAMPO 2/15/12 | Comment r?rréoval of the Red and Tan alternatives from further
study.

Comment noted.

General CAMPO prefers that the project follow the protected

CAMPO 2/15/12 .
comment | corridor.

Comment noted.

General CAMPO urges NCDOT to construct the entire remaining

CAMPO 2/15/12 | comment | portion of the outer loop as one project, rather than two.

Comment noted. No statistical analysis has been
completed for this prediction method since it was
developed as a project specific tool; however,
comparing the actual delineated wetlands to the
methodology’s prediction of wetlands suggests that
the model is approximately 85% accurate.

Planning and design should be in harmony with adopted
General LRTP as well as the natural and cultural environments.
comment | The facility should minimize impacts to the Swift Creek
Watershed and water supply area.

CAMPO 2/15/12

The project is consistent with the LRTP and will be
designed to avoid, minimize, and reduce impacts to
the natural and human environments.

CAMPO 2/15/12 | Appendices | Update CAMPO resolutions with most recent versions.

Updated accordingly.

General RTA supports the set of recommended DSAs for the Comment noted
RTA 2/16/12 | comment | project listed on Page 5-38. '
Requiring this specific interchange for the purpose of
General Request that any detailed project alternatives require system linkage is too specific and prescriptive of a

RTA 2/116/12 | comment | CONVergence on / a direct interchange with Interstate 40 at
the US 70/Clayton Bypass.

particular solution. Project purpose needs to be broad
enough to allow consideration of wide range of
alternatives.

RTA General Request that all future project maps include the completed
2/16/12 | comment | US 70/Clayton Bypass freeway

All current project maps shown on the project website
now include the completed US 70/Clayton Bypass and
all future maps will also include it.
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T T— HNTB, North Carolina, PC
NORTH CAROLINA 1 1
‘ Turnpike Authority H N I B 343 East Six Forks Rd Suite 200 Memorandum

Raleigh, North Carolina 27609

To: Jennifer Harris, P.E. Date: June 8, 2011

From: John Burris, PTP STIP Project: R-2721,
R-2828, R-2829

Subject: Southeast Extension - First Tier Screening Traffic
Memorandum

1.0 INTRODUCTION

The North Carolina Turnpike Authority (NCTA) contracted HNTB North Carolina, P.C. (HNTB) to
provide future traffic data to be used in the first tier screening of alternative concepts in the
Alternatives Development and Analysis Report for the Triangle Expressway Southeast Extension
project. The two primary purposes of the project are improving mobility and reducing
congestion on the road network in the project study area. Data analyzed as quantitative
Measures of Effectiveness (MOE) for meeting these purposes include vehicle miles traveled
(VMT), vehicle hours traveled (VHT), congested VMT, congested VHT, congested miles of
roadway, average speed, and travel times between representative origins and destinations.
The data were examined at a region-wide level and within the project traffic study area for 13
different preliminary alternative concepts. The traffic study area is shown in Figure 1.

2.0 ALTERNATIVE CONCEPTS EVALUATION

The Triangle Regional Model, Version 4-2008 (TRM), the Triangle Region’s officially approved
travel demand model, was the main source of information used to compare the alternative
concepts. The TRM was adopted in 2008 after being developed by the Triangle Regional Model
Service Bureau, which is housed at the Institute of Transportation Research and Education. The
TRM was calibrated to exceed Federal Highway Administration (FHWA) model calibration
standards using observed base-year data, before being adopted by the North Carolina
Department of Transportation (NCDOT), local Metropolitan Planning Organizations (MPOs), and
Triangle Transit. The aforementioned MOE data were only produced for 2035project design
year. For the purposes of this technical memorandum, the following alternative concepts were
analyzed:

* No-Build: This alternative concept includes all projects in the fiscally-constrained
Capital Area MPO Long Range Transportation Plan (LRTP) highway and transit networks,
except the Southeast Extension.

* Build: This alternative concept is the official fiscally-constrained LRTP highway and
transit networks with the Southeast Extension as a toll facility.

* Hybrid #1: This alternative concept includes all projects in the fiscally-constrained LRTP
highway and transit networks except the eastern section (I-40 to US 64/264) of the
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Southeast Extension. In place of the eastern section, 1-440 (I-40 to US 1) and US 64/264
(1-440 to 1-540) would be widened to 10 lanes.

* Hybrid #2: This alternative concept includes all projects in the fiscally-constrained LRTP
highway and transit networks except the southern section (NC 55 to 1-40) of the
Southeast Extension. In place of the southern section, NC 55 (NC 540 to NC 42) and NC
42 (NC 55 to 1-40) would be upgraded to six-lane controlled access facilities with service
roads.

* Hybrid #3: This alternative concept includes all projects in the fiscally-constrained LRTP
highway and transit networks except the southern section of the Southeast Extension.
In place of the southern section, Jessie Drive (NC 540 to Ten Ten Road) and Ten Ten
Road (Jessie Drive to 1-40, including a new location facility east of NC 50) would be
upgraded to six-lane controlled access facilities with service roads.

* Upgrade Existing #1: This alternative concept includes all projects in the fiscally-
constrained LRTP highway and transit networks except the Southeast Extension. In
place of the Southeast Extension, 1-40 (US 70 to US 1/64), 1-440 (1-40 to US 1), and US
64/264 (1-440 to 1-540) would be all widened to 12 lanes.

* Upgrade Existing #2 — Freeway: This alternative concept includes all projects in the
fiscally-constrained LRTP highway and transit networks except the Southeast Extension.
In place of the Southeast Extension, NC 55 (NC 540 to NC 42) and NC 42 (NC 55 to 1-40)
would be upgraded to six-lane controlled access facilities with service roads. 1-440 (I-40
to US 1) and US 64/264 (1-440 to |1-540) are widened to 12 lanes.

* Upgrade Existing #2 — Arterial: This alternative concept includes all projects in the
fiscally-constrained LRTP highway and transit networks except the Southeast Extension.
In place of the Southeast Extension, NC 55 (NC 540 to NC 42) and NC 42 (NC 55 to 1-40)
would be widened to six-lane arterials. 1-440 (1-40 to US 1) and US 64/264 (1-440 to |-
540) are widened to 12 lanes.

* Upgrade Existing #3 — Freeway: This alternative concept includes all projects in the
fiscally-constrained LRTP highway and transit networks except the Southeast Extension.
In place of the Southeast Extension, Jessie Drive (NC 540 to Ten Ten Road) and Ten Ten
Road (Jessie Drive to 1-40, including a new location facility east of NC 50) would be
upgraded to six-lane controlled access facilities with service roads. 1-440 (1-40 to US 1)
and US 64/264 (1-440 to 1-540) are widened to 12 lanes.

* Upgrade Existing #3 — Arterial: This alternative concept includes all projects in the
fiscally-constrained LRTP highway and transit networks except the Southeast Extension.
In place of the Southeast Extension, Jessie Drive (NC 540 to Ten Ten Road) and Ten Ten
Road (Jessie Drive to 1-40, including a new location facility east of NC 50) would be
upgraded to six-lane arterials. 1-440 (I-40 to US 1) and US 64/264 (1-440 to I1-540) are
widened to 12 lanes.
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* Mass Transit: This alternative concept includes the expansion of existing bus service
and the addition of light rail service within the traffic study area, as well as all roadway
projects from the fiscally constrained LRTP except the Southeast Extension.

* Travel Demand Management (TDM): This alternative concept can include a number of
methods that aim at reducing congestion during the peak time periods. Some options,
such as ridesharing or telecommuting, take vehicles off the road completely during the
peak work commute periods. Other options, such as staggered work hours, do not take
vehicles off the road but attempt to decrease the number of vehicles during the peak
periods.

* Transportation System Management (TSM): This alternative concept involves minor
improvements (signal timing, ramp meters, variable message signs, etc.) meant to
maximize the efficiency of traffic flow on an existing facility. TSM improvements are
typically limited to freeway/expressway and major arterial facilities.

Additional descriptions of the alternative concepts can be found in the Alternatives
Development and Analysis Report for the project.

All new-location facilities included in the alternative concepts were modeled as toll facilities. In
addition, the portions of existing roadways that were upgraded to controlled-access facilities
were also modeled as toll facilities. Because current law requires a free alternative route, “non-
toll” service roads were added to the model network to provide a parallel free alternative and
address businesses and communities whose access points onto the roadway network were
altered. All facilities without control of access were modeled as “non-toll” due to the inability
to toll a facility without controlled-access. Improvements to existing controlled-access facilities,
e.g. 1-40/1-440, were not considered to be tolled in the future for this analysis.

III

A traffic study area that differs from the original project study area was created for this
memorandum. Both study areas are shown in Figure 1. The traffic study area generally
coincides with the project study area except the traffic study area was expanded to include I-
40/1-440 to the north and US 1/64 to the west. This was done to better capture the effects that
the various alternative concepts would have on more of the Triangle area’s roadway network.

Specific travel origins and destinations for typical commuters in the traffic study area were
selected based on employment center locations and more densely populated residential land
uses within the traffic study area. The travel times analyzed in this study were calculated using
the travel time forecast by TRM for trips between Traffic Analysis Zones (TAZs) for each
selected location best representing the center of its activity.

3.0 VEHICLE MILES TRAVELED & VEHICLE HOURS TRAVELED ANALYSIS

As previously mentioned, the TRM was the main tool used to generate, analyze, and calculate
the 2035 traffic data used to evaluate MOEs for improving mobility and reducing congestion.
Complete TRM model runs were conducted for each alternative concept, except mass transit,
TDM, and TSM. These alternative concepts were not modeled due to the complexity and
uncertainty of their implementation when compared to the construction of a roadway project.
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Other approaches were used to estimate the traffic effects of these alternative concepts.
Published studies of the relative effectiveness of mass transit, TDM, and TSM on improving
network operations were also reviewed to estimate the effects of these alternative concepts.

The following sections explain the methodology used to calculate each MOE data set and the
results of the calculations.

3.1 Daily Vehicle Miles Traveled (VMT) & Vehicle Hours Traveled (VHT)

The VMT and VHT for each modeled alternative concept were extracted from the loaded TRM
highway networks . VMT & VHT were calculated for both region-wide model traffic assignment
and within the project traffic study area, for comparison purposes, for daily traffic flows. The
region-wide totals account for every roadway modeled in the TRM, while the traffic study area
only incorporates roadways from the TRM that fall within the traffic study area boundary. VHT
provides an MOE for comparing the alternative concepts’ ability to meet the project purpose of
reducing traffic congestion. The results are shown in Table 1.

Both regionally, and within the traffic study area, the Build, Hybrid 1, Hybrid 3, and Upgrade
Existing 3-Freeway alternatives provide the largest VHT reduction compared to the No-Build
Alternative. The other Upgrade Existing alternatives, particularly the arterial options, reduce
VHT the least. None of the roadway improvement options decrease VMT within the traffic
study area. This is due to the model traffic assignment methodology whereby drivers will select
new routes that are longer in distance but faster in terms of travel time to reach their
destinations.

Table 1: 2035 Average Daily VMT & VHT Comparisons from TRM Output

Region Wide Traffic Study Area
Alternative Concept VMT VHT VMT VHT VMT VHT VMT VHT
(miles) (hours) Change Change (miles) (hours) Change Change

No-Build 81,871,630 1,612,707 - - 16,497,477 322,833 - -
Build 81,897,341 1,590,573 0.03% -1.37% 16,858,401 311,621 2.19% -3.47%
Hybrid 1 81,827,565 1,598,014 -0.05% -0.91% 16,702,564 315,093 1.24% -2.40%
Hybrid 2 82,096,600 1,602,195 0.27% -0.65% 16,916,388 319,482 2.54% -1.04%
Hybrid 3 81,949,291 1,593,091 0.09% -1.22% 16,895,096 313,038 2.41% -3.03%
Upgrade 1 81,930,906 1,604,549 0.07% -0.51% 16,784,053 321,977 1.74% -0.27%
Upgrade 2 - Arterial 81,810,146 1,605,793 -0.08% -0.43% 16,597,197 320,563 0.60% -0.70%
Upgrade 2 - Freeway 82,085,077 1,606,168 0.26% -0.41% 16,825,414 320,235 1.99% -0.80%
Upgrade 3 - Arterial 81,812,605 1,601,620 -0.07% -0.69% 16,634,272 317,757 0.83% -1.57%
Upgrade 3 - Freeway 81,896,763 1,598,745 0.03% -0.87% 16,778,930 316,609 1.71% -1.93%

Mass Transit Alternative Methodology

Model runs were not done for the mass transit alternative. A detailed transit study would be
needed in order to assess transit routes and service characteristics required by the TRM.
Instead, requirements to improve the existing transit system in the Triangle needed to meet the
Build alternative VHT reduction (compared to the No-Build alternative) were estimated using
the following assumptions.
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* The average work trip in 2035 is projected to be 12 miles in length and take 23 minutes.
The TRM only calculates these values on a region-wide basis.

 The average bus can accommodate 50 passengers'.

 The average light rail train can accommodate 150 passengers”.

* A vehicle occupancy rate of one (1.0) persons per vehicle was used to conservatively
calculate the maximum equivalent transit capacity needed (total daily number of buses
and light rail trains).

Taking these assumptions into account, for the region-wide VHT reductions to equal that of the
Build alternative, nearly 1,200 additional buses (at maximum capacity) or nearly 400 additional
full light rail trains (at maximum capacity) would be needed on a daily basis. In the same
manner, the traffic study area alone would require an additional 600 full buses or nearly 200
additional light rail trains daily to achieve the VHT reduction provided by the Build Alternative
These basic analyses also imply that the transit capacity provided is at full loading — in reality,
additional bus/train capacity would be required to provide adequate service for these demand
estimates.

Triangle Transit, the Triangle’s regional transit provider, currently has 16 transit routes region-
wide that run slightly more than 400 buses daily. Only four of those routes (40 buses daily)
enter the traffic study area. The buses rarely are used at full-capacity. Asssuming the existing
40 buses are nearly empty, approximately 1,160 additional buses would be needed region-
wide. This equates to an increase of nearly 200 percent in buses run. The traffic study area
would require a minimum increase of over 1,300 percent in buses run compared to the current
service. Triangle Transit currently has no light rail service.

The data presented above shows that although transit can complement other transportation
improvements, the travel demand in the traffic study area exceeds the ability for transit alone
to provide service levels that would match the VHT benefits provided by the Build alternative.

Travel Demand Management (TDM) Methodology

TDM was also not specifically modeled in the TRM. TDM improvements include options such as
telecommuting or ridesharing. The TRM is designed to address roadway and transit projects,
while TDM improvements are primarily policy-based programs that cannot explicitly be
captured as inputs to be calibrated by the TRM. Similar to the mass transit alternative
methodology outlined above, the 2035 work trip attributes, along with projected employment
totals in each TAZ, were used to calculate the threshold needed to meet the Build alternative
VHT reduction compared to the No-Build alternative. The regional 2035 employment
projection is approximately 1.3 million®. The 2035 traffic study area employment projection is
200,000°. Nearly 58,000 people throughout the region and 30,000 in the traffic study area
would need to use a form of TDM on a daily basis to equal the VHT reductions achieved by the
Build alternative. These employment estimates were calculated by converting the Build

! Triangle Transit
2 Triangle Transit
3 Triangle Regional Model 2035 Socio-Economic Data
¢ Triangle Regional Model 2035 Socio-Economic Data
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alternative concept VHT reductions to total travel minutes and then dividing them by 23, the
average time for a 2035 work trip.

There are several barriers to achieve such large telecommuting or ridesharing projections. For
example, many types of jobs, such as industrial or medical, could not be performed via
telecommuting. Studies also show that those who telecommute often make many trips
throughout the day that would not normally be made if they worked in an office®. Ridesharing
can serve to compliment transportation improvements; however, ridesharing alone cannot be
implemented on a scale necessary to match the VHT benefits provided by the Build alternative.

Transportation System Management (TSM) Methodology

TSM was also estimated without a specific TRM model run. TSM involves minor improvements
(signal timing, ramp meters, variable message signs, incident management) meant to maximize
the efficiency of traffic flow on highway or larger arterial facilities. Because these
improvements are localized and can be very specific to changing traffic conditions, they cannot
be modeled at a “macro” level in a regional travel demand model. TSM improvements are
better measured for specific locations in microscopic traffic simulation programs or through
deterministic Highway Capacity Manual (HCM) techniques. .

Specific TSM studies conducted in similar areas to that of the SE Extension study area show that
TSM improvements, on average, can increase the speeds on the improved facilities by 2 to 3
percent® in areas similar in size to the Research Triangle. Roughly 45 percent of regional VHT
and 53 percent of traffic study area VHT occur on TSM-eligible facilities. If all regional TSM-
eligible facilities were improved, resulting in a 2.5 percent decrease in VHT on those facilities,
the VHT reduction would still be less than that achieved by the Build alternative by
approximately 3,700 VHT (a 1.1 percent reduction compared to the No-Build). The same occurs
at the traffic study area level as well with 7,000 less VHTs (1.3 percent) reduced than in the
Build alternative.

3.2 Daily Congested Vehicle Miles Traveled & Vehicle Hours Traveled

Daily congested VMT and VHT were identified as a MOE for comparing each alternative
concept’s ability to meet the project purpose of reducing congestion. The congested VMT and
VHT data were extracted from the loaded TRM highway networks. Links with daily volume over
capacity (VOC) ratios of greater than 0.80 were considered to be “congested” and were
included in the data set developed for each alternative concept. A VOC ratio of 0.80 or greater
was chosen as the threshold because it typically equals a Highway Capacity Manual Level of
Service (LOS) of D or worse. Average daily congested VMT & VHT were calculated region-wide
and within the project traffic study area, for comparison purposes. The results are shown in
Table 2.

® Travel Demand Management: An Analysis of the Effectiveness of TDM Plans in Reducing Traffic and Parking in the Minneapolis-St. Paul Region
(2010); Spack Consulting
® New Mississippi River Bridge Traffic Analysis Report (2004); HNTB

Southeast Extension - First Tier Screening Traffic Memorandum 7



Table 2: 2035 Average Daily Congested VMT & VHT Comparisons from TRM Output

. Region Wide Traffic Study Area
Alternative
VMT VHT VMT VHT
Concept VMT VHT VMT VHT
Change Change Change Change
No-Build 7,396,726 220,806 - - 2,093,486 54,421 - -
Build 6,432,240 193,662 -13.04% -12.29% 1,166,255 31,288 -44.29% -42.51%
Hybrid 1 6,957,677 209,203 -5.94% -5.25% 1,496,439 40,048 -28.52% -26.41%
Hybrid 2 7,538,311 219,580 1.91% -0.56% 1,993,777 50,329 -4.76% -7.52%
Hybrid 3 6,511,622 197,106 -11.97% -10.73% 1,194,324 32,699 -42.95% -39.92%
Upgrade 1 6,991,211 212,520 -5.48% -3.75% 1,572,228 45,741 -24.90% -15.95%
Upgrade 2 - Arterial 7,218,348 214,413 -2.41% -2.90% 1,875,676 47,939 -10.40% -11.91%
Upgrade 2 - Freeway 7,366,120 220,417 -0.41% -0.18% 1,850,911 49,394 -11.59% -9.24%
Upgrade 3 - Arterial 7,252,950 214,017 -1.94% -3.07% 1,689,758 43,935 -19.28% -19.27%
Upgrade 3 - Freeway 7,104,094 211,570 -3.96% -4.18% 1,673,174 43,629 -20.08% -19.83%

Regionally, and within the traffic study area, the Build, Hybrid 1, and Hybrid 3 alternatives
reduce average daily congested VHT the most, in comparison to the No-Build Alternative. The
Hybrid 2 and Upgrade Existing 2-Freeway alternatives have the smallest effect on VHT. VMT
reductions followed the same pattern as the VHT reduction, when comparing results between
alternative concepts.

The mass transit, TDM, and TSM alternative concepts were not modeled in the TRM for
congested network sections for the same reasons as described in the previous section. Region-
wide congested VHT reduction totals equaling improvements between the Build and No-Build
alternatives would require an additional 1,400 buses at maximum capacity or 500 light rail
trains at maximum capacity on a daily basis, using the previously described methodologies for
converting VHT reduction in terms of bus/rail capacity. The traffic study area would need 1,200
buses or 400 light rail trains on a daily basis.

The TDM alternative would require nearly 71,000 people (over 10 percent of maximum TDM-
eligible) region-wide to use a form of TDM for their work trip to equal the congested VHT
reductions of the Build alternative. The traffic study area would require the use of TDM by over
60,000 (nearly 60 percent of maximum TDM-eligible) employees.

TSM alternative concepts would also not feasibly be able to reduce congested VHT impacts on a
similar scale as the Build alternative. The differences in VHT reduction increased from the daily
VMT & VHT totals, causing TSM effectiveness to be even less.

3.3 PM Peak Congested Vehicle Miles Traveled & Vehicle Hours Traveled

While daily congested VMT and VHT statistics provide useful MOE for comparison between
alternative concepts, HNTB also examined these conditions during the PM peak period to
further evaluate impacts on reducing congestion. The PM peak period in the TRM assigns
traffic on network links from 3:00 PM to 7:00 PM. The 2035 PM peak highway assignments
from the TRM for each alternative were used to calculate totals for both region-wide and within
the traffic study area. The congested VMT and VHT totals are much greater for the PM peak
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than the daily totals, due to the requirement of a highway link needing only a PM Peak VOC of
0.80 or higher compared to that of a daily VOC above 0.80. The results are shown in Table 3.

Table 3: 2035 Average PM Peak Congested VMT & VHT Comparisons

Region Wide Traffic Study Area
Alternative Concept VMT VHT VMT VHT
VMT VHT VMT VHT
Change Change Change Change

No-Build 25,557,947 605,006 - - 6,549,416 146,271 - -
Build 23,189,092 542,852 -9.27% -10.27% 4,844,007 102,325 -26.04% -30.04%
Hybrid 1 23,458,239 555,970 -8.22% -8.11% 4,960,427 110,969 -24.26% -24.13%
Hybrid 2 24,226,857 570,018 -5.21% -5.78% 5,682,614 123,170 -13.23% -15.79%
Hybrid 3 23,205,479 545,635 -9.20% -9.81% 4,750,561 102,547 -27.47% -29.89%
Upgrade 1 23,692,350 565,743 -7.30% -6.49% 5,592,004 128,035 -14.62% -12.47%
Upgrade 2 - Arterial 24,304,812 575,241 -4.90% -4.92% 5,897,955 129,384 -9.95% -11.54%
Upgrade 2 - Freeway 23,966,905 572,246 -6.23% -5.41% 5,388,014 122,479 -17.73% -16.27%
Upgrade 3 - Arterial 23,231,067 554,800 -9.10% -8.30% 4,947,718 112,219 -24.46% -23.28%
Upgrade 3 - Freeway 23,368,727 556,822 -8.57% -7.96% 5,032,733 113,805 -23.16% -22.20%

Regionally, and within the traffic study area, the Build, Hybrid 1, and Hybrid 3 alternatives
reduce congested VHT the most in the PM peak period. The Upgrade Existing 1 and Upgrade
Existing 2-Arterial alternatives have the smallest effect on PM peak congested VHT. PM peak
congested VMT reductions followed the same pattern as PM peak congested VHT reductions
when comparing results between alternative concepts.

Mass transit was not modeled but was calculated for demand and capacity required via the
methodologies previously defined. Over 3,200 buses or nearly 1,100 light rail trains would be
needed regionally to equalize the offset of congested PM peak VHT experienced in the Build
alternative. The traffic study area would require 2,300 additional buses and 800 light rail trains.

TDM and TSM alternative concepts were also not modeled. Approximately 162,000 employees
regionally would need to utilize some form of TDM that involves taking a vehicle off the road
during the PM peak period. The traffic study area would require nearly 115,000 employees to
use TDM during the PM peak.

TSM alternative concepts would also not feasibly reduce congested PM peak VHT impacts on a
similar scale as the Build alternative. The differences in VHT reduction increased from the PM
Peak VMT & VHT totals, causing TSM effectiveness to be even less.

4.0 AVERAGE SPEED ANALYSIS

Average network speed is a useful MOE in evaluating and comparing the ability of alternative
concepts to meet the project purpose of improving mobility. The TRM was used to calculate
the average 2035 speeds for each alternative concept. The average daily and average PM peak
speeds account for all links in the 2035 TRM highway network, except the centroid connectors
used by the TAZs to load traffic onto the network. The centroid connectors were omitted
because they are representative for the TAZ loading patterns and often do not correspond with
a particular roadway facility.
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4.1 Average Daily Speed

2035 average daily speeds were calculated using the TRM. The results for all model alternative
concepts are shown in Table 4.

Table 4: 2035 Average Daily Speed Comparisons

. Region Wide Traffic Study Area
Alternative

Concept Speed Speed Speed Speed

(MPH) Change (MPH) Change
No-Build 50.8 - 51.1 -
Build 51.5 1.4% 54.1 5.9%
Hybrid 1 51.2 0.9% 53.0 3.7%
Hybrid 2 51.2 0.9% 52.9 3.6%
Hybrid 3 51.4 1.3% 54.0 5.6%
Upgrade 1 51.1 0.6% 52.1 2.0%
Upgrade 2 - Arterial 50.9 0.4% 51.8 1.3%
Upgrade 2 - Freeway 51.1 0.7% 52.5 2.8%
Upgrade 3 - Arterial 51.1 0.6% 52.3 2.4%
Upgrade 3 - Freeway 51.2 0.9% 53.0 3.7%

The alternative concepts involving new alignment toll road improvements experienced the
largest increases in average speeds over the No-Build Alternative, with the Build and Hybrid 3
alternatives having the greatest positive impacts versus the No-Build. The alternative concepts
involving upgrading existing arterials had the least positive impacts on average network speeds.

The mass transit, TDM, and TSM alternative concepts were not modeled with respect to speed.
While additional mass transit could potentially improve average daily speeds in the region and
study area, a substantially higher percentage of buses could potentially decrease speeds on the
major arterial facilities in the highway network, due to their slower acceleration/deceleration
characteristics and increased amount of stops along arterial facilities. TDM would require an
unreasonable amount of usage by regional and traffic study area workers to be as effective as
the Build alternative. While TSM could improve speeds on freeways/expressways and major
arterials by 2-3 percent, these facilities only account for 20 percent of the regional highway
network (nearly 6,000 miles) and 30 percent of traffic study area roadway facilities (nearly 900
miles) in the 2035 TRM.

4.2 Average PM Peak Speed

2035 PM peak average speeds were calculated using the TRM. The PM peak average speeds
are an output of the model runs. The results for all alternative concepts are shown in Table 5.

The alternative concepts had varying effects on the average PM peak speeds. The Build, Hybrid
2, Hybrid 3, and Upgrade Existing 2-Arterial alternatives all saw increases in speed. All other
alternative concepts saw some type of decrease in the average PM peak speeds.

The mass transit, TDM, and TSM alternative concepts were not modeled. For the same reasons
identified in Section 4.1, these alternative concepts would not improve average PM peak
speeds within the region or traffic study area.
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Table 5: Southeast Extension 2035 Average PM Peak Speed Comparisons

Alternative Region Wide Traffic Study Area
Speed Speed
Concept Speed P Speed P
Change Change
No-Build 42.2 - 44.8 -
Build 42.7 1.1% 47.3 5.7%
Hybrid 1 42.2 -0.1% 44.7 -0.2%
Hybrid 2 42.5 0.6% 46.1 3.0%
Hybrid 3 42.5 0.7% 46.3 3.5%
Upgrade 1 41.9 -0.9% 43.7 -2.5%
Upgrade 2 - Arterial 42.3 0.0% 45.6 1.8%
Upgrade 2 - Freeway 41.9 -0.9% 44.0 -1.8%
Upgrade 3 - Arterial 41.9 -0.9% 44.1 -1.5%
Upgrade 3 - Freeway 42.0 -0.7% 44.2 -1.2%

5.0 CONGESTED ROADWAY MILEAGE
5.1 Daily Congested Roadway Mileage

The total daily congested roadway lane mileage, another MOE for evaluating reduction in
congestion, was determined using the TRM. Model runs were used to calculate links in the
highway network with a daily VOC above 0.80. The lengths of the links were multiplied by their
number of lanes and then totaled to determine the regional and traffic study area congested
lane mileage. The results are shown below in Table 6.

Table 6: Southeast Extension 2035 Daily Congested Roadway Lane Mileage

Region Wide Study Area
Alternative Concept Lane Lane
. Change . Change
Mileage Mileage

No-Build 483.1 - 119.3 -
Build 423.6 -12.3% 68.1 -42.9%
Hybrid 1 458.7 -5.0% 85.2 -28.6%
Hybrid 2 484.4 0.3% 110.6 -7.3%
Hybrid 3 432.0 -10.6% 72.2 -39.5%
Upgrade 1 463.3 -4.1% 96.7 -18.9%
Upgrade 2 - Arterial 466.6 -3.4% 104.2 -12.6%
Upgrade 2 - Freeway 481.1 -0.4% 103.7 -13.1%
Upgrade 3 - Arterial 470.1 -2.7% 94.6 -20.7%
Upgrade 3 - Freeway 464.4 -3.9% 94.2 -21.0%

Mass transit, TDM, and TSM could provide improvements to the congested roadway network.
However, these improvements would likely be very minor when compared to the roadway
construction alternatives.

The Build and Hybrid 3 alternatives reduce the region-wide congested lane mileage more than
any other roadway improvement alternative. These two alternative concepts, along with the
Hybrid 1 alternative, have the largest impact on congested roadway mileage in the traffic study
area.
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5.2 PM Peak Congested Roadway Lane Mileage

The total PM peak congested roadway lane mileage was determined using the TRM. Model
runs were used to calculate links in the highway network with a PM peak VOC above 0.80. The
lengths of the links were then multiplied by their number of lanes and totaled to determine the
regional and traffic study area congested mileage. The PM peak totals were much higher than
the daily totals. The results are show below in Table 7.

Table 7: Southeast Extension 2035 PM Peak Congested Roadway Lane Mileage

Region Wide Study Area
Alternative Concept I:ane % Change I:ane % Change
Mileage Mileage

No-Build 1,919.6 - 450.8 -

Build 1,733.6 -9.7% 330.2 -26.8%
Hybrid 1 1,757.0 -8.5% 342.9 -23.9%
Hybrid 2 1,795.3 -6.5% 374.1 -17.0%
Hybrid 3 1,732.3 -9.8% 3235 -28.2%
Upgrade 1 1,796.3 -6.4% 405.4 -10.1%
Upgrade 2 - Arterial 1,823.5 -5.0% 405.9 -9.9%
Upgrade 2 - Freeway 1,797.1 -6.4% 371.1 -17.7%
Upgrade 3 - Arterial 1,752.1 -8.7% 345.2 -23.4%
Upgrade 3 - Freeway 1,763.4 -8.1% 353.1 -21.7%

Mass transit, TDM, and TSM could provide improvements to the congested roadway network in
the PM peak. However, these improvements would be very minor when compared to the
roadway construction alternatives.

The PM peak congested roadway lane mileage reductions had less variation than the daily
totals. The Build, Hybrid 1, and Hybrid 3 alternatives had the greatest impact region-wide. The
same general pattern is experienced within the traffic study area.

6.0 TRAVEL TIME ANALYSIS

Travel time between representative origins and destinations is a useful MOE for evaluating how
alternative concepts meet the project purpose of improving mobility in the region and in the
traffic study area. The TRM was used to calculate 2035 travel times for the AM and PM peak
periods between the origins and destinations listed below. These origins and destinations
include employment centers and the more densely populated residential land uses within the
traffic study area and as such were selected because they have the highest number of trip
attractors. The following origins and destinations were studied and are shown in Figure 2:

* Holly Springs (Main Street & Holly Springs Road)

* Fuquay-Varina (US 401 & Ennis Street)

* Garner (Garner Road & Vandora Springs Road)

e Clayton (US 70 Business & NC 42)

* Knightdale (US 64 Business & Smithfield Road)

* Eastern Wake County (Smithfield Road & Grasshopper Road)
* Northwestern Johnston County (NC 50 & NC 42)

Southeast Extension - First Tier Screening Traffic Memorandum 12



Southeast Extension

147 .
40 Brier;Creek _
Figure 2
Resea rcjh
Travel Time Origins & Triangle
Destinations Park: o
Durham County . 70
HNTB Project # 46816 Wake Counly Raleigh-Durham. 1
International Airport
Date: May 2011
&
S
S
s 64
g ‘ 40
& . 264
55
— 440 Knightdale,
Cary }
1 440
- 64 East'Wake County
S
Garner @
\“")(\5\6‘
¥
N
w E
; 401 50 .0
70
S
Holly Springs Clayton
Legend
. SE Extension O-D Locations 55
| Northwest,J ohnston
2035 Highway Network Cou nty
Traffic Study Area Fuq uay-Va rina 4
Counties | } \\
NORTH CAROLINA HNTB, North Carolina, PC
-~ Turnpike Authority 343 East Six Forks Road, Suite 200

Raleigh, NC 27609




e Research Triangle Park (NC 55 & NC 54)

* RDU Airport (Airport Boulevard & International Drive)
e Brier Creek (US 70 & Brier Creek Parkway)

* Durham (Chapel Hill Street & Mangum Street)

* Cary (Academy Street & Chatham Street)

The complete results of the travel time calculations can be found in Appendix A. The
alternative concepts each had some degree of positive impact on the travel times when
compared to those of the No-Build alternative. Long-distance trips that traverse the traffic
study area experienced the greatest reductions. For instance, the PM peak travel time from
Research Triangle Park (RTP) to Clayton is reduced by over 17 minutes in the Build alternative
compared to the No-Build. Another example is that the PM peak travel time from RDU Airport
to northwestern Johnston County drops by over 21 minutes with the Build alternative in place.
However, some travel times experienced little change, particularly a trip with both an origin
and a destination in the western part of the traffic study area.

7.0 CONCLUSION

The various MOE described in Section 3.0 through 6.0 demonstrate that all alternative
concepts, with the exception of mass transit, TDM, and TSM, provide some benefit to the
region and traffic study area in improving mobility and reducing congestion, the two purposes
of the Triangle Expressway Southeast Extension, when compared to the No-Build alternative.
Mass transit, TDM, and TSM, if analyzed as “stand alone” alternatives are needed at an
unreasonable scale to provide the same benefits to the region as the Build alternative concept.
All three of these alternatives will be needed in some complementary fashion to further
enhance the amount of congestion reduction expected by the Build alternatives. Nearly all
MOE results indicate that the Build, Hybrid 1, and Hybrid 3 alternatives are the most effective
in improving mobility and reducing congestion in the regional and traffic study area highway
network.
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2035 Alternatives Analysis AM Travel Times
Origin: Holly Springs (Main St. & Holly Springs Rd.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Fuquay-Varina 8 8 8 8 8 8 8 8 8 8
Garner 24 21 21 23 20 24 23 23 20 22
Clayton 36 26 27 29 26 36 29 36 27 30
Knightdale 33 32 35 35 32 34 35 35 35 35
E Wake County 36 36 36 34 31 35 36 36 36 36
NW John. Co. 26 26 20 20 20 26 20 26 20 24
RTP 24 23 23 24 23 24 24 23 23 23
RDU 28 26 26 27 26 27 27 27 26 26
Brier Creek 27 27 27 28 27 27 27 27 27 27
Durham 32 32 32 33 32 32 32 32 32 32
Cary 21 21 21 21 22 21 21 21 21 21

2035 Alternatives Analysis PM Travel Times
Origin: Holly Springs (Main St. & Holly Springs Rd.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Fuquay-Varina 17 13 13 12 14 16 12 15 13 14
Garner 35 25 25 30 23 33 30 32 23 27
Clayton 58 37 39 41 37 54 40 49 39 45
Knightdale 66 40 53 44 41 55 59 59 54 55
E Wake County 66 39 51 42 40 58 55 61 52 56
NW John. Co. 44 28 28 29 32 41 28 34 31 35
RTP 23 23 22 23 23 23 23 23 23 23
RDU 26 26 26 26 26 26 26 26 26 26
Brier Creek 27 27 27 27 27 27 27 27 27 27
Durham 31 31 31 31 31 31 31 31 31 31
Cary 20 20 20 20 20 20 20 20 20 20




2035 Alternatives Analysis AM Travel Times
Origin: Fuquay-Varina (US 401 & Ennis St.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 11 11 11 9 11 11 9 10 11 11
Garner 21 21 21 20 21 22 20 21 21 21
Clayton 32 26 27 23 27 32 23 28 28 29
Knightdale 36 33 36 29 33 36 35 36 36 36
E Wake County 37 31 36 28 32 37 33 37 37 37
NW John. Co. 19 18 18 15 18 19 15 18 18 19
RTP 31 30 30 28 30 31 28 30 30 30
RDU 34 33 33 31 33 34 31 33 33 33
Brier Creek 35 34 34 31 34 35 31 33 34 34
Durham 40 39 38 37 39 40 36 38 39 39
Cary 29 29 28 27 29 28 27 28 28 28

2035 Alternatives Analysis PM Travel Times
Origin: Fuquay-Varina (US 401 & Ennis St.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 10 9 10 9 10 10 9 9 10 10
Garner 26 22 23 22 22 24 22 23 22 23
Clayton 46 35 37 31 36 45 31 36 38 41
Knightdale 59 39 52 34 40 52 49 53 53 54
E Wake County 57 38 50 33 39 52 46 52 51 52
NW John. Co. 29 22 22 19 23 27 19 20 23 25
RTP 28 28 28 25 28 28 25 27 28 28
RDU 31 31 31 29 31 31 29 30 31 31
Brier Creek 33 32 32 30 32 33 30 32 32 32
Durham 36 36 35 34 36 36 34 35 36 36
Cary 26 26 26 24 26 26 24 25 26 26




2035 Alternatives Analysis AM Travel Times
Origin: Garner (Garner Rd. & Vandora Springs Rd.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 25 21 21 24 20 25 24 25 20 22
Fuquay-Varina 20 20 20 19 20 20 19 20 20 20
Clayton 15 15 15 15 15 15 15 15 13 15
Knightdale 20 19 20 19 19 20 20 20 20 20
E Wake County 18 17 18 17 17 18 18 18 18 18
NW John. Co. 13 13 13 13 13 13 13 13 13 13
RTP 32 30 30 31 30 30 31 31 30 31
RDU 31 30 30 30 30 29 30 31 30 30
Brier Creek 34 32 32 33 32 32 33 33 32 33
Durham 40 39 39 40 39 38 39 40 39 39
Cary 23 21 22 22 21 21 22 23 21 22

2035 Alternatives Analysis PM Travel Times
Origin: Garner (Garner Rd. & Vandora Springs Rd.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 30 24 24 28 23 30 28 29 28 25
Fuquay-Varina 27 25 25 24 25 27 24 25 26 26
Clayton 26 25 26 27 25 25 26 25 25 26
Knightdale 37 28 33 30 29 33 34 33 33 34
E Wake County 34 27 31 29 28 31 31 31 31 31
NW John. Co. 25 21 22 23 25 25 23 22 25 23
RTP 26 25 25 26 25 25 26 26 25 26
RDU 25 25 25 25 25 29 25 25 25 25
Brier Creek 29 28 29 29 29 28 29 29 29 29
Durham 34 34 34 34 34 34 34 34 34 34
Cary 20 19 19 19 19 19 20 20 19 19




2035 Alternatives Analysis AM Travel Times
Origin: Clayton (US 70 Business & NC 42

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 43 30 30 31 30 42 32 39 30 34
Fuquay-Varina 34 28 28 29 29 33 25 30 30 31
Garner 19 18 19 19 18 19 19 19 18 18
Knightdale 23 21 22 21 21 23 23 23 23 23
E Wake County 15 15 15 15 15 15 15 15 15 15
NW John. Co. 16 14 15 14 14 16 14 15 15 15
RTP 47 43 43 47 44 45 48 48 45 46
RDU 47 45 45 47 46 45 47 47 45 45
Brier Creek 49 45 47 46 45 47 49 49 48 48
Durham 56 53 52 56 52 54 56 56 53 54
Cary 39 37 37 39 38 36 39 39 37 37

2035 Alternatives Analysis PM Travel Times
Origin: Clayton (US 70 Business & NC 42

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 43 29 29 31 29 43 31 41 29 33
Fuquay-Varina 39 30 30 25 32 39 25 33 32 33
Garner 16 16 16 16 16 16 16 16 16 16
Knightdale 27 24 26 24 24 26 26 26 26 26
E Wake County 20 17 19 17 17 19 18 18 18 19
NW John. Co. 21 18 19 17 19 22 18 18 20 19
RTP 37 36 37 37 36 36 37 37 36 36
RDU 36 36 36 37 36 35 37 36 36 36
Brier Creek 40 37 40 37 37 39 40 40 40 40
Durham 45 45 45 46 45 44 46 45 45 45
Cary 31 30 31 31 30 30 31 31 30 30




2035 Alternatives Analysis AM Travel Times
Origin: Knightdale (US 64 Business & Smithfield Rd.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 44 35 41 38 35 40 42 42 40 41
Fuquay-Varina 41 34 39 31 35 39 38 40 40 40
Garner 25 22 24 22 22 24 24 24 24 24
Clayton 21 21 21 21 21 21 21 21 21 21
E Wake County 9 9 9 9 9 10 9 9 9 9
NW John. Co. 30 22 29 22 22 29 29 29 29 29
RTP 40 39 40 40 39 38 39 39 38 39
RDU 39 38 39 39 38 38 38 38 38 38
Brier Creek 34 33 34 35 34 33 33 33 33 33
Durham 45 45 45 46 44 44 45 44 44 44
Cary 37 35 35 35 34 33 35 36 35 35

2035 Alternatives Analysis PM Travel Times
Origin: Knightdale (US 64 Business & Smithfield Rd.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 44 35 44 37 35 43 44 44 43 44
Fuquay-Varina 48 36 45 31 38 47 43 46 46 45
Garner 25 21 24 21 21 24 24 25 24 24
Clayton 26 25 26 25 25 27 27 27 26 27
E Wake County 11 10 11 11 10 11 11 11 11 11
NW John. Co. 42 28 38 29 31 41 39 38 38 39
RTP 29 29 29 29 29 29 29 29 29 29
RDU 29 30 30 30 30 30 30 30 30 30
Brier Creek 25 25 25 25 25 25 25 25 25 25
Durham 35 35 35 35 35 35 35 35 35 35
Cary 29 28 28 28 28 28 29 28 28 28




2035 Alternatives Analysis AM Travel Times

Origin: Eastern Wake County (Smithfield Rd. & Grasshopper Rd.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 45 34 41 36 34 42 43 43 40 42
Fuquay-Varina 41 32 40 29 33 40 37 40 40 40
Garner 23 20 22 21 20 22 22 22 22 22
Clayton 15 14 15 14 14 14 14 14 15 15
Knightdale 10 10 10 10 10 10 10 10 10 10
NW John. Co. 28 21 27 21 21 28 26 27 27 27
RTP 45 44 45 45 44 44 45 45 45 45
RDU 44 43 44 44 43 43 44 44 44 44
Brier Creek 39 38 40 39 38 39 40 39 39 39
Durham 51 49 51 50 49 50 51 51 50 50
Cary 38 36 36 37 36 35 37 37 36 36
2035 Alternatives Analysis PM Travel Times
Origin: Eastern Wake County (Smithfield Rd. & Grasshopper Rd.)
Alternatives
Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 45 33 43 35 33 43 44 44 43 44
Fuquay-Varina 47 34 45 29 36 47 40 45 45 45
Garner 22 19 21 19 19 21 22 22 21 21
Clayton 17 17 17 17 17 18 17 18 17 17
Knightdale 10 10 10 10 10 10 10 10 10 10
NW John. Co. 37 26 34 27 29 37 34 34 36 35
RTP 34 33 34 33 33 34 34 34 34 34
RDU 34 33 34 34 34 34 34 34 34 34
Brier Creek 29 29 30 29 29 30 30 30 30 30
Durham 40 39 40 39 39 40 40 40 40 40
Cary 29 28 29 29 28 28 29 29 29 29




2035 Alternatives Analysis AM Travel Times

Origin: Northwestern Johnston County (NC 50 & NC 42)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 32 19 24 23 26 31 23 28 26 28
Fuquay-Varina 22 19 19 16 20 22 16 19 20 20
Garner 19 17 18 18 19 19 18 17 19 18
Clayton 17 15 15 15 16 17 15 14 16 16
Knightdale 31 24 29 25 27 31 29 28 30 29
E Wake Co. 29 23 27 24 25 29 27 26 28 27
RTP 48 38 38 41 40 45 41 45 40 43
RDU 47 41 41 44 43 44 44 44 43 44
Brier Creek 49 41 41 45 44 47 44 46 43 46
Durham 56 46 46 50 48 53 49 53 48 51
Cary 39 35 35 38 37 36 37 36 36 36
2035 Alternatives Analysis PM Travel Times
Origin: Northwestern Johnston County (NC 50 & NC 42)
Alternatives
Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 29 22 22 21 23 29 21 27 23 26
Fuquay-Varina 22 20 20 15 20 22 15 19 20 20
Garner 16 15 16 16 16 16 16 15 17 15
Clayton 21 19 21 19 20 21 19 19 20 20
Knightdale 43 27 40 28 29 41 40 39 40 40
E Wake Co. 38 26 37 27 28 37 35 35 37 36
RTP 38 35 35 37 35 37 37 36 36 37
RDU 38 35 36 36 35 37 36 36 36 36
Brier Creek 42 39 40 40 39 40 40 40 40 40
Durham 47 43 43 45 44 46 45 45 44 45
Cary 32 30 30 31 29 31 31 30 30 30




2035 Alternatives Analysis AM Travel Times
Origin: Research Triangle Park (NC 55 & NC 54)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 21 21 21 21 21 21 21 21 21 21
Fuquay-Varina 25 25 25 24 25 25 24 25 25 25
Garner 22 22 22 22 22 22 22 22 22 22
Clayton 33 33 33 33 33 33 33 33 33 33
Knightdale 27 27 27 27 27 27 27 27 27 27
E Wake Co. 31 31 31 31 31 31 31 31 31 31
NW John. Co. 32 32 32 32 32 34 32 31 32 32
RDU 8 8 8 8 8 8 8 8 8 8
Brier Creek 9 9 9 9 9 9 9 9 9 9
Durham 12 12 12 12 12 12 12 12 12 12
Cary 11 11 11 11 11 11 11 11 11 11

2035 Alternatives Analysis PM Travel Times
Origin: Research Triangle Park (NC 55 & NC 54)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 29 28 28 31 28 29 31 29 28 28
Fuquay-Varina 42 37 37 37 38 41 37 40 38 38
Garner 47 41 41 44 40 42 44 45 40 43
Clayton 70 53 55 65 54 62 65 68 56 62
Knightdale 61 56 56 60 58 56 60 58 58 58
E Wake Co. 68 55 64 66 57 63 66 66 64 65
NW John. Co. 69 44 44 53 48 62 53 60 49 52
RDU 9 9 9 9 9 9 10 9 9 10
Brier Creek 11 11 11 11 11 11 12 11 11 11
Durham 12 12 12 12 12 12 12 12 12 12
Cary 17 17 17 17 17 18 17 17 17 17




2035 Alternatives Analysis AM Travel Times

Origin: Raleigh-Durham Airport (Airport Blvd. & International Dr.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 25 25 25 25 25 25 25 25 25 25
Fuquay-Varina 29 29 29 27 29 29 27 29 29 29
Garner 23 23 23 23 23 23 23 23 23 23
Clayton 34 34 34 34 34 33 34 34 34 34
Knightdale 28 28 28 28 28 28 28 28 28 28
E Wake Co. 31 31 31 31 31 31 31 31 31 31
NW John. Co. 32 32 32 32 32 32 32 32 32 32
RTP 9 9 9 9 9 9 9 9 9 9
Brier Creek 9 9 9 9 9 9 9 9 9 9
Durham 18 18 18 18 18 18 18 18 18 18
Cary 12 12 12 12 12 12 12 12 12 12
2035 Alternatives Analysis PM Travel Times
Origin: Raleigh-Durham Airport (Airport Blvd. & International Dr.)
Alternatives
Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 33 32 32 35 32 33 35 33 32 32
Fuquay-Varina 45 41 41 41 41 45 41 44 42 42
Garner 47 41 41 44 41 42 44 45 41 42
Clayton 70 57 59 67 58 62 67 68 60 65
Knightdale 59 57 54 57 55 54 57 56 56 56
E Wake Co. 66 59 61 63 60 62 65 64 62 63
NW John. Co. 69 48 48 57 52 62 56 64 52 56
RTP 10 9 9 10 9 10 10 g 10 10
Brier Creek 10 10 10 10 10 10 10 10 10 10
Durham 18 18 18 18 18 18 18 18 18 18
Cary 18 18 18 18 18 19 18 18 18 18




2035 Alternatives Analysis AM Travel Times
Origin: Brier Creek (US 70 & Brier Creek Pkwy.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 25 25 25 24 25 25 24 25 25 25
Fuquay-Varina 28 28 28 27 28 28 27 28 28 28
Garner 25 25 25 25 25 25 25 25 25 25
Clayton 35 35 35 34 35 35 35 35 35 35
Knightdale 23 24 24 24 24 24 24 24 24 24
E Wake Co. 28 28 28 28 28 28 28 28 28 28
NW John. Co. 34 34 34 34 34 34 34 34 34 34
RTP 9 10 10 10 10 10 10 10 10 10
RDU 9 9 9 9 9 9 9 9 9 9
Durham 15 15 15 15 15 15 15 15 15 15
Cary 15 15 15 15 15 15 15 15 15 15

2035 Alternatives Analysis PM Travel Times
Origin: Brier Creek (US 70 & Brier Creek Pkwy.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 32 31 31 34 31 32 34 32 32 31
Fuquay-Varina 45 40 40 40 41 44 40 43 41 41
Garner 49 43 43 46 43 44 47 48 43 45
Clayton 73 56 58 66 57 64 68 70 59 65
Knightdale 54 53 50 53 51 49 53 52 51 51
E Wake Co. 61 58 57 59 56 57 61 59 58 59
NW John. Co. 71 47 47 56 51 64 56 63 52 55
RTP 9 9 9 9 9 9 9 9 9 9
RDU 9 9 9 9 9 9 9 9 9 9
Durham 14 14 14 14 14 14 14 14 14 14
Cary 20 20 20 20 20 21 20 20 20 20




2035 Alternatives Analysis AM Travel Times
Origin: Durham (Chapel Hill St. & Mangum St.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 29 29 29 29 29 29 29 29 29 29
Fuquay-Varina 33 33 33 31 33 33 31 33 33 33
Garner 31 31 31 31 31 31 31 31 31 31
Clayton 41 41 41 42 42 41 41 41 41 41
Knightdale 33 33 33 33 33 33 33 33 33 33
E Wake Co. 37 37 37 37 37 37 37 37 37 37
NW John. Co. 40 40 40 40 40 40 40 40 40 40
RTP 11 11 11 11 11 11 11 11 11 11
RDU 17 17 17 17 17 17 17 17 17 17
Brier Creek 13 13 13 13 13 13 13 13 13 13
Cary 20 20 20 20 20 20 20 20 20 20

2035 Alternatives Analysis PM Travel Times
Origin: Durham (Chapel Hill St. & Mangum St.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 39 38 38 41 38 39 41 39 38 38
Fuquay-Varina 51 47 47 47 48 51 47 50 48 48
Garner 58 51 51 55 50 53 55 56 50 53
Clayton 81 63 65 76 64 73 75 79 66 72
Knightdale 68 66 64 68 65 63 67 66 66 65
E Wake Co. 75 65 71 73 67 71 75 74 72 72
NW John. Co. 80 54 54 63 58 73 62 70 59 62
RTP 14 14 13 14 14 14 13 14 13 14
RDU 20 20 20 20 20 20 20 20 20 20
Brier Creek 18 18 18 18 18 18 18 18 18 18
Cary 27 27 27 27 27 28 27 27 27 27




2035 Alternatives Analysis AM Travel Times
Origin: Cary (Academy St. & Chatham St.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 17 17 17 17 17 17 17 17 17 17
Fuquay-Varina 22 22 22 20 22 22 20 22 22 22
Garner 16 16 16 16 16 16 16 16 16 16
Clayton 27 27 27 27 27 27 27 27 27 27
Knightdale 24 24 24 24 24 24 24 25 24 24
E Wake Co. 25 25 25 25 25 25 25 25 25 25
NW John. Co. 25 25 25 26 25 25 25 25 25 25
RTP 13 13 13 13 13 13 13 13 13 13
RDU 14 14 14 14 14 14 14 14 14 14
Brier Creek 16 16 16 16 16 17 16 16 16 16
Durham 23 23 23 23 23 23 23 23 23 23

2035 Alternatives Analysis PM Travel Times
Origin: Cary (Academy St. & Chatham St.)

Alternatives

Improve Improve Improve Improve Improve
Destination No-Build Build Hybrid 1 Hybrid 2 Hybrid 3 Existing 1 Existing 2A | Existing 2B | Existing 3A | Existing 3B
Holly Springs 28 28 28 28 28 27 28 28 28 27
Fuquay-Varina 40 37 37 36 37 38 37 39 37 37
Garner 36 30 30 33 30 30 34 34 30 32
Clayton 59 51 53 57 51 50 56 56 54 54
Knightdale 59 51 51 53 52 48 54 54 52 52
E Wake Co. 60 53 53 55 53 51 55 56 54 54
NW John. Co. 58 44 44 52 48 50 51 52 48 50
RTP 13 13 13 13 13 13 13 13 13 13
RDU 14 14 14 14 14 14 14 14 14 14
Brier Creek 18 17 17 17 17 18 18 18 17 17
Durham 23 23 23 23 23 23 23 23 23 23




APPENDIX B
Local Resolutions and State Legislation



RESOLUTION TO SUPPORT A STUDY OF TOLL FUNDING TO ACCELERATE
THE CONSTRUCTION OF I-540 IN SOUTHWESTERN WAKE COUNTY

WHEREAS the growth in western and southern Wake County and surrounding areas has already
overwhelmed the existing highway system in the southern Triangle; and

WHEREAS the proposed western and southern sections of the I-540 Wake freeway loop will
provide a high speed, signal-free travel option that will save time, money, and lives throughout
the region and preserve economic competitiveness in western and southern Wake County; and

WHEREAS increasing demands on scarce transportation funds is an unfortunate reality that has
delayed the western section of 1-540 by years and the southern section of I-540 indefinitely; and

WHEREAS the North Carolina General Assembly created the NC Tumnpike Authority in October
2002 in order to speed the implementation of needed transportation improvements and to help
meet more transportation needs than NCDOT could otherwise afford; and

WHEREAS the potential may exist to accelerate the opening of the entire western Wake freeway
—tothe US 1 freeway and the Holly Springs bypass — by several vears, even with the additional
$8 million devoted to the project in the recent federal highway legislation; and

WHEREAS the potential may also exist to accelerate the opening of the southern Wake freeway
— to I-40 and the Clayton freeway bypass — by 15 or more years, perhaps a generation faster; and

WHEREAS there needs to be consideration and study of the potential for toll user fees to
leverage our existing Highway Trust Fund loop funding authorizations to gain more control over
our mobility future by reducing uncertainties in funding timetables for I-540;

BE IT THEREFORE RESOLVED that the undersi gned members of the elected and business
community request that the NC Turnpike Authority conduct 2 detailed feasibility study to
determine the true viability of, and expected timesavings associated with, accelerating the
construction of both the western and southern portions of the I-540 Wake freeway loop as two
phases of a single potential Turnpike project in southwestern Wake County.

BE IT FURTHER RESOLVED that the undersigned members of the elected and business
community will require assurances that this feasibility study include the following considerations:
that the provisions of General Statute § 136-89.196 — which require the removal of tolls upon
fulfillment of the Turnpike's revenue bonds — are adhered to, and that toll revenue generated by
this toll road be used exclusively for pay down of the Turnpike’s revenue bonds associated with

this Turnpike project.

Signed

s N oo
At o0 Bii
ayor Ermie McAlister ayor Keith Weatherly Mayor Dick Sears
\ 1

of C . T.o.sgn of Apex Town of Holly Springs
~§ rd

5 j GV \J L’;L c{fﬁ.g‘;ﬂﬂ@ﬁd‘\ éﬁ-ﬁow’

Mayor JohnByrde ~  Mayor Ronnie Williams  Joe Freddoso, 2005-06 Chair
@ of Fuquay-Varina Town of Garner Regional Transportation Alliance



TOWN OF

Resolution No.: 10-27
Date Adopted: Sept. 21, 2010

RESOLUTION STATING THE TOWN OF HOLLY SPRINGS TOWN COUNCIL’S POSITION
REGARDING THE ALIGNMENT OF THE SOUTHERN PHASE OF [-540

WHEREAS, on May 6, 2008, the Holly Springs Town Council adopted Resolution 08-26
expressing its fervent support for the construction of the I-540 Western Wake Expressway; and

WHEREAS, the proposed I-540 Western Wake Expressway has been a fundamental
transportation facility underpinning for more than 20 years of local land use and transportation
decisions of the Town of Holly Springs and other local governments of southwestern Wake
County; and

WHERAS, the Town of Holly Springs historically has utilized the protected I-540 corridor
proposed in earlier designs to plan for both existing and future development in Town; and

WHEREAS, the change to relocate the corridor south to connect to Bass Lake Road
would have an adverse impact on our community, due to access issues and the cost of
relocating both residential and commercial properties from said corridor; and

WHEREAS, additional traffic generated on Holly Springs Road would negatively impact
the area around a proposed interchange and Holly Springs Road would not be adequate to
handle the increased traffic volume; and

WHEREAS, the delay of the construction of the I-540 Western Wake Expressway is
particularly injurious to the Town of Holly Springs when weighed against the much-needed NC
55 improvements that have not been constructed in anticipation of a 2008 start of 1-540 Western
Wake Expressway construction;

NOW THEREFORE BE IT RESOLVED that the Town Council of the Town of Holly
Springs hereby expresses its adamant opposition to any option for the construction of the 1-540
Southern Wake Expressway that utilizes Bass Lake Road as a potential alternative for the
southern phase of I-540; and

BE IT FURTHER RESOLVED that the Town Council supports use of the original
protected corridor design as illustrated in orange on N.C. Transit Authority maps as the
preferred choice for the development and construction of the 1-540 Southern Wake Expressway.

Adopted this, the 21st day of September, 2010.

ATTEST:

%‘L-_LS._A; Qﬂu‘. ﬁ%fdf_..-
itk Sears, Mayor }[{Xjﬂ]oni Powell, CMC, Town Clerk
il

inda R. Harper, CMC Deputy Town Clerk

Office of the Mayor

128 S. Main Street e P.O. Box 8 e Holly Springs, NC 27540 e (919) 557-3901 e (919) 552-0654 fax
dick.sears@hollyspringsnc.us e www.hollyspringsnc.us



RESOLUTION NO. (2010) 2072

A RESOLUTION STATING THE TOWN OF GARNER TOWN COUNCIL'’S POSITION
REGARDING THE ALIGNMENT OF THE SOUTHERN PHASE OF 1-540

WHEREAS, the proposed 1-540 Expressway has been a fundamental transportation
facility underpinning for more than 20 years of local land use and transportation decisions
of the Town of Garner and other local governments of Wake County;

WHEREAS, the Town of Garner historically has utilized the protected 1-540 corridor
proposed in earlier designs to make key planning decisions for both existing and future
development in Garner; and

WHEREAS, the proposed change in plans to relocate the corridor away from its
previously designated route will have an adverse impact on the Garner communities; and

WHEREAS, the “red” route shown on Turnpike Authority maps with a course north
of Lake Benson is a very poor land use decision that will cause tremendous disruption to
existing homes and businesses; and

WHEREAS, numerous Garner homeowners and landowners have relied upon the
protected corridor route (orange) for many years as they have made investment decisions.
A change to the planned route will be burdensome, chaotic, and unfair; and '

NOW THEREFORE, BE IT RESOLVED, the Town of Garner would like to see the
Southeast Extension of Triangle Expressway constructed, however, the Town cannot
support a route north of Lake Benson; and

BE IT FURTHER RESOLVED that the Town Council supports use of the original
protected corridor design as illustrated in orange on the N.C. Transit Authority maps as the
preferred choice for the development and construction of the 1-540 Triangle Expressway
Southeast Extension.

Adopted this 4t day of October 2010.

Mayor

ATTEST: Q\.&M%m

Town
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Resolution No. 10-1160

TOWN OF FUQUAY-VARINA
401 Old Honeycutt Road
Fuguay-Varina, North Carolina 27526

TUGLIAY WARINA, NURTH CAROLINA

A RESOLUTION BY THE TOWN OF FUQUAY-VARINA REGARDING
THE TRIANGLE EXPRESSWAY SOUTHEAST EXTENSION (I-540)

WHEREAS, the proposed Triangle Expressway Southeast Extension has been a
fundamental transportation facility underpinning for more than 20 years of local
land use and transportation decisions for Town of Fuquay-Varina, Wake County
and other local governments of Wake County; and,

WHEREAS, the alternates routes have been only recently proposed and would
have a much more significant negative impact on residents of Fuquay-Varina
who purchased homes and businesses based on the original proposed route;
and,

WHEREAS, the Town of Fuquay-Varina historically has utilized the protected
corridor proposed in earlier designs to make key planning decisions for both
existing and future development in the Town of Fuquay-Varina; and,

WHEREAS, the proposed alternative alignments to relocate the corridor away
from its previously designated and protected route will have an adverse impact
on the Town of Fuquay-Varina; and

NOW THEREFORE, BE IT RESOLVED that the Town of Fuquay-Varina
supports use of the original protected corridor design as illustrated in “orange” on
the North Carolina Turnpike Authority maps as the preferred choice for the
development and construction of the Triangle Expressway Southeast Extension
(1-540).

Adopted this 19" day of October 2010.

gy using,,

""‘“‘\\ﬂ "!{ !/.

or John W Byrr&e
of Fuguay-Varina

LZ{«JLCU /71"{««—

Town Clerk




STAFF REPORT

Town of Knightdale
To: Mayor and Town Council Budget Amendment - #BA
From: Chris Hills, Planning Director Planning Director Signature - SL

Subject:  NC Turnpike Authority Resolution of
Support for Preferred |-540
Alignment RES# 10-10-20-001 Town Manager Signature -

Date: October 20, 2010

REPORT

The North Carolina Turnpike Authority is curently proceeding through its Environmental
Impact Statement (EIS) process which includes an Alternatives Analysis to determine the
best possible route for the 1-540/Triangle Expressway Southeast Extension. Part of this process
is to solicit input from citizens and public officials on the preferred route. The project is
envisioned in two phases, with phase | being between Apex and I-40 in Clayton and phase I
being between 1-40 in Clayton and US é4/264 Bypass in Knightdale.

The three potential options under consideration are briefly described below:

1. Build a new roadway between NC 55 near Apex and the US é4/264 Bypass in Knightdale.

2. Improve existing roadways by widening I-40 from west of Raleigh to the Clayton areaq, I-
440 from I-40 to the US 64/264 Bypass, and US é4/264 Bypass from |-440 to the eastern
study area boundary.

3. Hybrid new roadway construction/improve existing roadway option. This optfion consists

of a new roadway option for Phase | and improving 1-40, |-440 and US 64/264 in the Phase
Il area.

The Planning and Engineering Committee discussed this item at its October 11 meeting. At
that meeting, the Committee unanimously recommended that the Town Council support
Option 1 above for a new build roadway for both phases of the Southeast Extension project.

Attached fo this staff report and proposed resolution is the most recent newsletter from the
Turnpike Authority detailing the EIS process, the study area, and potential routes under
consideration. A brief video will be shown at the Council meeting to elaborate on the
proposed alternatives, after which the Council will be asked to pass a Resolution of Support
for its preferred option.

REPORT RECOMMENDED ACTION

Motion to adopt RES # 10-10-20-001

NC Turnpike Authority Resolution of Support for Preferred 1-540 Alignment
October 20, 2010 Town Council Meeting
Page 1



¥/ TOWN OF KNIGHTDALE P

\ 0 “”“ﬁi‘*‘; PLANNING DEPARTMENT > Knighidale, NG 27545
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RESOLUTION # 10-10-20-001
RESOLUTION OF THE KNIGHTDALE TOWN COUNCIL SUPPORTING THE NEW
ROADWAY OPTION FOR BOTH PHASES OF THE TRIANGLE EXPRESSWAY SOUTHEAST EXTENSION

WHEREAS, the study area defined by the Environmental Impact Statement (EIS) study includes
parcels within the Knightdale City Limits and ETJ boundaries: and

WHEREAS, the Town of Knightdale has demonstrated a commitment to comprehensive
planning through its participation in with the Capital Area Metropolitan Planning Organization
(CAMPO); and

WHEREAS, current and future development within this area will be at urban and suburban
densities and is anticipated to generate significant transportation impacts that will require the
completion of the outer loop referred to as the Triangle Expressway Southeast Extension; and

WHEREAS, the Town of Knightdale staff and Town Council has studied the proposed. options
presented by the North Carolina Turnpike Authority and determined that a new build roadway will
be crifical in mitigating the impacts of the future growth of eastern and southern Wake County and
westemn Johnston County;

NOW, THEREFORE, BE IT RESOLVED by the Town Council of the Town of Knightdale, North
Carolina:

Section 1. That the Knightdale Town Council hereby requests that the North Carolina Turnpike
Authority choose Option 1, being a new-build roadway for both phases, as the preferred alternative
for the construction of the Triangle Expressway Southeast Extension.

Adopted this, the 20t day of October, 2010.

T AL

James M. Chalk, Mayor Pro-Tem

ATTEST & SEAL:

Sz W ¢ ally

Suzdh’ne M. Yeatts, ?’own Clerk

NC Tumpike Authority Resolution of Support for Preferred 1-540 Alignment
October 20, 2010 Town Council Meeting
Page 3
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RESOLUTION EXPRESSING THE NC CAPITAL AREA MPO’S POSITION REGARDING THE
ALIGNMENT OF THE FUTURE NC 540 TURNPIKE

On motion made by Mayor Sears and seconded by Mayor Byrne , and having been put to
a vote, was duly adopted, the following resolution;

WHEREAS, the proposed southern and southeastern segments of the NC 540
Turnpike are an adopted element of the Capital Area Metropolitan Planning
Organization’s (CAMPO) 2035 Long Range Transportation Plan; and

WHEREAS, official corridor maps show a specific alignment, adopted by the North
Carolina Board of Transportation, to block new development in the preferred path of the
southern segment from N.C. 55 in Holly Springs to US 401 south of Garner on August 2,
1996 and the southern segment from US 401 south of Garner to Interstate 40 south of
Garner on March 7, 1997; and

WHEREAS, the proposed freeway alignment has been a fundamental
transportation facility underpinning for more than 20 years of local land use and
transportation decisions for the towns of Fuquay-Varina, Garner, and Holly Springs; and

WHEREAS, Wake County is the first and only County in North Carolina to have its
urban loop constructed as a toll road; and

WHEREAS, the southeastern segment is likely to be much more expensive on a per
mile basis than the southern segment and as such will need the revenue coming from the
southern segment to help pay for it; and

WHEREAS, the southeastern segment is the Capital Area MPQO’s urgently needed
top regional priority and therefore should not be delayed until the northern segment of
the loop is converted to a turnpike to help pay for it’s construction

WHEREAS, the North Carolina Turnpike Authority is looking at new alternatives
(defined as “red”, “blue”, and “purple’)that would possibly have an adverse impact upon
these towns, causing disruptions to existing homes and businesses; and

WHEREAS, the alternatives may be shorter and possibly cut construction cost; at
the possible expense of environmentally sensitive areas as well as mar residential and
commercial activities vital to the economic well being of the towns being impacted;

NOW, THEREFORE BE IT RESOLVED, the Capital Area MPO Transportation
Advisory Committee supports the use of the original protected corridor alignment
illustrated on North Carolina Turnpike Authority maps adopted in 1996 and 1997 as the
preferred choice for the development and construction of the proposed NC 540 Turnpike
in southern and southeastern Wake County; and

BE IT FURTHER RESOLVED, that the Capital Area MPO Transportation Advisory
Committee requests that the North Carolina Turnpike Authority include the Capital Area
MPO as an active stakeholder in the alternatives analysis process; and



BE IT FURTHER RESOLVED, that the Capital Area MPO Transportation Advisory
Committee strongly urges the North Carolina Department of Transportation to construct

the entire remaining portion of the outer loop as a turnpike in one phase rather than as
two separate phases.

Adopted on this the 20" day of October, 2010

’f — !
Joe Bryan Chalr Eo‘jé‘h?!on Capital Area MPO
_ Dlrector

Transportation Advisory Committee Transportation Advisory Committee Clerk

County of Wake
State of North Carolina

I, Diane Wilson, a Notary Public for said County and State, do hereby certify that on
this, the 20" day of October, 2010, personally appeared before me, Joe Bryan, known
to me by his presence, and acknowledged the due execution of the foregoing

RESOLUTION STATING THE CAPITAL AREEA MPO’S POSITION REGARDING THE
ALIGNMENT OF THE FUTURE NC 540 TURNPIKE.

Witness my hand and official seal, this the 20" day of October, 2010.
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My commission expires January 26, 2011



RESOLUTION
REGARDING THE TAN AND RED CORRIDORS AS
ALTERNATIVE ALIGNMENTS FOR
THE TRIANGLE EXPRESSWAY SOUTHEAST EXTENSION

On motion made by Commssioner Bryan and seconded by Mayor Sears
and having being duly put to a vote of the N.C. Capital Area Metropolitan Planning Organization'’s

Transportation Advisory Committee was adopted the following resolution;

WHEREAS, the proposed Southeast Extension of the Triangle Expressway will extend
the eastern leg of the Triangle Expressway toll road from Interstate 40 near Garner north to
the eastern tip of the 540 Outer Loop on U.S. 64 / 264 in Knightdale; and

WHEREAS, the North Carolina Turnpike Authority has been examining various alternate
routes for the Southeast Extension of the Triangle Expressway in accordance with federal
highway and environmental laws and as of March 2010 announced the introduction of
new altermate corridors (aka the Red andTan Corridors) on the eastern side of the Triangle Expressway
Southeast Extension as “equivalent” alternatesto the 20 year old prospected “Green”

and "Orange” corridors and,

WHEREAS, Wake County has indicated a lack of suppart for the recent addition of the
“Tan” corridor and has requested that the North Carolina Turnpike Authority remove the
corridor from consideration, as well as request that the selection of the final corridor be

expedited as soon as possible; and,

WHEREAS, while the Raleigh City Council voted unanimously to oppose the Tan
Corridor as it is currently proposed, has requested that staff continue to work with the North
Carolina Turnpike Authority project team to develop viable alternatives for consideration in
the Environmental Impact Statement (EIS), and states that while.the EIS process is technical
in nature, the North Carolina Turnpike Authority is urged to continue to take the concerns of
area residents into account as they proceed with the study. ‘




NOW THEREFORE, be it resolved that the N.C, Capital Area Metropolitan Planning
Organization opposes the Red and Tan Corridors in their currently proposed alignment and supports
the original alignment shown on the adopted 2035 Long-Range Transportation Plan, and will continue

to be receptive to new and better information regarding alternative alignments as they become
available during the EIS process. The organization also encourages the North Carolina
Turnpike Authority to work with local gOVemmeht staff from Garner, Raleigh, Johnhston
County, and Wake County on the technical data for the EIS process.

Adopted this the 16th day of March, 2011

i Ll ot ).

Vivian Jones, Chair Ed Johnson, Capital Area MPO Director
Transportation Advisory Committee Transportation Advisory Committee Clerk
County of Wake

State of North Carolina

I, Diane Wilson, a Notary Public for said County and State, do hereby certify that Vivian Jones
personally known to me by her presence appeared before me this day and acknowledged the
due execution of the foregoing RESOLUTION REGARDING THE TAN CORRIDOR AS AN
ALTERN/\S\\T« 'M%%}MENT FOR THE TRIANGLE EXPRESSWAY SOUTHEAST EXTENSION

N
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GENERAL ASSEMBLY OF NORTH CAROLINA

SESSION 2011

SESSION LAW 2011-7
SENATE BILL 165

AN ACT TO RESTRICT THE NORTH CAROLINA TURNPIKE AUTHORITY'S
SELECTION OF TRANSPORTATION CORRIDORS TO EXISTING PROTECTED
CORRIDORS OR CORRIDORS SOUTH OF AN EXISTING PROTECTED CORRIDOR
EXCEPT IN THE AREA OF INTERSTATE 40 EAST.

The General Assembly of North Carolina enacts:

SECTION 1. G.S. 136-89.183(a)(2) reads as rewritten:

To study, plan, develop, and undertake preliminary design work on up to
nine Turnpike Projects. At the conclusion of these activities, the Turnpike
Authority is authorized to design, establish, purchase, construct, operate, and
maintain the following projects:

"(2)

a.

©T o0 o

f.

Triangle Expressway, including segments also known as N.C. 540,
Triangle Parkway, and Western Wake Freeway in Wake and Durham
Ceounties:_Counties, except that segment known as the Triangle
Expressway Southeast Extension which shall not be located north of
an_existing protected corridor established by the Department of
Transportation circa 1995, except in the area of Interstate 40 East.
Gaston East-West Connector, also known as the Garden Parkway.
Monroe Connector/Bypass.

Cape Fear Skyway.

A bridge of more than two miles in length going from the mainland
to a peninsula bordering the State of Virginia, pursuant to
G.S. 136-89.183A.

Repealed by Session Laws 2008-225, s. 4, effective August 17, 2008.

Any other project proposed by the Authority in addition to the projects listed
in this subdivision must be approved by the General Assembly prior to
construction.

A Turnpike Project selected for construction by the Turnpike Authority shall
be included in any applicable locally adopted comprehensive transportation
plans and shall be shown in the current State Transportation Improvement
Plan prior to the letting of a contract for the Turnpike Project.”

* S 16 5 -V - 3 %



SECTION 2. This act is effective when it becomes law.
In the General Assembly read three times and ratified this the 17" day of March,
2011.

s/ Philip E. Berger
President Pro Tempore of the Senate

s/ Thom Tillis
Speaker of the House of Representatives

s/ Beverly E. Perdue
Governor

Approved 3:09 p.m. this 18" day of March, 2011

Page 2 Session Law 2011-7 Senate Bill 165*



RESOLUTION
EXPRESSING THE NC CAPITAL AREA MPO’S
UNWAVERING SUPPORT
FOR THE CONSTRUCTION OF THE WAKE QUTER L.OOP

On motion made by Mayor Sears and seconded by Mayor Williams, and having been put
to a vote, was duly adopted, the following resolution;

WHEREAS, the Wake Outer Loop has been an adopted element of the Capital
Area Metropolitan Planning Organization’s (MPO) Comprehensive and Long Range
Transportation Plans of 2025, 2030, and 2035; and

WHEREAS, the Wake Outer Loop will continue to be an essential highway corridor
for the MPO’s 2040 Long Range Transportation Plan; and

WHEREAS, the Wake Outer Loop has historically been one of the highest priority
projects in both the MPQO’s Transportation Improvement Plan and the State
Transportation Improvement Program, and has received numerous resolutions and letters
of support over many years; and

WHEREAS, completion of the Wake Outer Loop is vital to continued high-quality
mobility, and thus the economic health and well-being of the Triangle region and the
state of North Carolina;

NOW THEREFORE BE IT RESOLVED, that the Capital Area MPO expresses its
unwavering support for construction of the Wake Outer Loop, as quickly as
p