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PROJECT COMMITMENTS

1. The Town of Cary will coordinate with NCDOT and the US Army Corps of Engineers
(USACE) to determine the point at which traffic demand warrants the widening of the
Morrisville Parkway Extension to four lanes (Phase II of the proposed action).

2. As part of the final design phase of the project, permit modifications will be obtained from
USACE to reconcile the previously permitted impacts with the actual impacts related to the
final design.

3. The Town of Cary will take a proactive approach to implementing Best Management
Practices (BMPs) throughout Project Development and Design, including those of the NC
Department of Transportation (NCDOT) and the NC Department of Environment and
Natural Resources (NCDENR).

4. It is anticipated that the Northern long-eared bat will be added to the Federally Protected
Species list as of April 1, 2015. If this project involves tree clearing (greater than 3 inches in
diameter) or structure demolition (bridges, buildings, or box culverts) after Apri/ 1, 2075, the
Town of Cary will coordinate with NCDOT’s Local Programs Management Office and
NCDOT’s Division 5 Office as soon as possible, so that the appropriate NCDOT staff can
coordinate with US Fish and Wildlife Service to ensure Endangered Species Act compliance
regarding the northern long-eared bat.
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Executive Summary

S.1  Type of Action
Administrative Action: Environmental Assessment
S.2 Description of Action

The North Carolina Department of Transportation (NCDOT) 2012-2020 State Transportation
Improvement Plan (STIP), amended in January 2015, includes a provision for the planning and
environmental study of the Morrisville Parkway Extension Improvements, which includes widening

the Morrisville Parkway Extension that is currently under construction and constructing an
interchange with NC 540 and is denoted as STIP Project No. U-5315B&C.

The proposed Action includes the widening of the Morrisville Parkway Extension, which is currently
under construction by private developers, between SR 1625 (Green Level Church Road) and NC 55
in Wake County, and also includes constructing an interchange with NC 540. The project study area
includes the area between the termini of SR 1625 (Green Level Church Road) and NC 55 along the
new roadway corridor that was established previously by the Town of Cary and permitted by the US
Army Corps of Engineers (USACE). An area of land surrounding the interchange location was also
included in the analysis. Morrisville Parkway Extension is currently under construction and is
independent of the proposed Action.

Within the STIP, this project is broken into sub-projects for funding and scheduling purposes.
Project A includes the completion of the Morrisville Parkway Extension between Highcroft Drive
and Mills Park Drive in Cary, which is the only segment of the two-lane extension not being
completed by private developers. This Part A is not covered as part of the proposed Action. The
proposed Action is assumed to occur in two phases: an interchange with NC 540 and the Morrisville
Parkway Extension (Part B) and the widening of Morrisville Parkway Extension to a four-lane

divided roadway (Part C).

The ultimate cross-section for the Morrisville Parkway Extension is designated in the Cary
Comprehensive Transportation Plan as a four-lane, median-divided facility connecting the existing
portions of Morrisville Parkway on either end. Based on previous permitting conditions, the
roadway is initially being constructed as a two-lane facility. This initial construction, which is
currently underway, is being completed as a joint effort between private developers and the Town of
Cary (Part A) is not part of the proposed Action. The new roadway utilizes the recently constructed
two-lane bridge that spans the NC 540 toll road at the crossing location determined by a previously
completed alignment study for Morrisville Parkway. Part C would widen the existing two-lane road
to the ultimate four-lane, median-divided cross section at the point when traffic demand warrants
the additional capacity.

The project is 1.83 miles in length and includes improvements to the intersections at the termini.
S.3 Summary of Purpose and Need

The purpose of the proposed Action is focused on providing increased connectivity and access to
the regional freeway system by providing a new interchange with NC 540 (Part B). The project
would provide Cary travelers better access to NC 540 than the current two interchanges located at
the Town’s northern and southern limits. The project is also intended to provide additional carrying
capacity along Morrisville Parkway Extension once warranted (Part C), as traffic projections indicate
that a two-lane road will not be adequate to meet future travel demands.



S.4 Alternatives Considered

A full range of alternatives, including Alternative Modes of Transportation, Transportation Systems
Management (TSM) Alternative, Improve Existing Facility Alternative, No-Build and Build
Alternatives were evaluated for the proposed Action.

The Alternative Modes of Transportation Alternative and the Improve Existing Facility Alternative
were both eliminated because they did not meet the purpose and need for the project. The
Transportation Systems Management (TSM) Alternative, which typically includes minor upgrades to
an existing facility to increase capacity with minimal capital investment, was eliminated because the
projected travel demands exceed the capabilities of minor capacity improvements.

No-Build Alternative — The No-Build Alternative includes a completed Morrisville Parkway
Extension as part of the No-Build conditions, due to the current progress of private development to
complete Morrisville Parkway Extension under the existing Environmental Assessment (EA) and
permits. An existing EA was completed and approved in January 2009 by the US Army Corps of
Engineers and allowed for the permitting of the Morrisville Extension as it is currently being
constructed. At present time, portions of the Morrisville Parkway Extension are currently under
construction by private developers and at the current pace, will be completed by 2016 regardless of
the status of this document. Thus, the No-Build Alternative includes a two-lane Mortisville Parkway
Extension, but does not include the proposed interchange with NC 540 or a four-lane cross-section.
This alternative does not increase access and connectivity to the freeway system; nor does it serve to
increase the carrying capacity of the Morrisville Parkway Extension. Thus, this alternative does not
satisfy the purpose and need for the project.

Build Alternative — The Build Alternative includes an interchange with NC 540 (Part B) and the
widening of Morrisville Parkway Extension (Part C). The corridor for the Morrisville Parkway
Extension was developed as part of a previous study by the Town of Cary; however, the alignment
within that corridor was set during the preliminary design phase of this study. The construction of
the two-lane Morrisville Parkway Extension is currently being completed as a joint effort by private
developers and the Town of Cary and is independent of the proposed Action.

There has been extensive work completed on this project previously, including the Alignment Study
for Motrisville Parkway completed by the Town of Cary and the approval of a USACE Section 404
Permit and North Carolina Division of Water Quality (NCDWQ) 401 Water Quality Certification
for the alignment selected as part of that study. A study was conducted by the Town from 2003 to
2005 which developed multiple alternatives for the alignment of the extension, included public
involvement, and resulted in permitting by the US Army Corps of Engineers (USACE). The
alternative recommended for the Morrisville Parkway Extension as a result of the Alignment Study
in 2005 is currently under construction as a two-lane roadway. An interchange with the Extension
and the widening of Morrisville Parkway Extension was studied in detail for this Environmental
Assessment and refined as necessary to further avoid and minimize impacts. Recent changes,
including federal funding for further studies to incorporate an interchange between the extension
and NC 540 resulted in the need for a National Environmental Policy Act (NEPA) environmental
document.

Multiple alternatives were developed and studied for the proposed interchange, including three
interchange design concepts and varying traffic control measures.



S.5 Recommended Alternative

The Build Alternative (Figure S-1) for the Morrisville Parkway Extension and NC 540 Interchange is
presented as the Recommended Alternative for the proposed project. The Build Alternative
includes the construction of a partial cloverleaf interchange at NC 540 with ramps and loops in the
northwest and southeast quadrants. It also includes the widening of the Morrisville Parkway
Extension to a four-lane divided roadway between SR 1625 (Green Level Church Road) and NC 55.
This alternative would fulfill the elements of the purpose and need for the project by increasing
connectivity and providing access to more arterials and a major freeway. It would also increase the
carrying capacity of the Morrisville Parkway Extension, once needed. Preliminary designs were
prepared for the recommended alternative to help quantify environmental effects of the project.

S.6  Summary of Impacts

Summary descriptions of impacts are provided in the following section. Table S-1 also lists the
impacts for both phases of the Build Alternative based on slope stakes limits plus 25 feet.

Relocations — Five residences would need to be relocated as a result of the construction of the
Build Alternative, all attributable to the proposed interchange construction (Project B). Two (2)
residences in the interchange area will be relocated with the current construction of Morrisville
Parkway Extension separate from this proposed Action. No businesses would be relocated.

Farmlands — The project study area is located within the Raleigh Urban Area according to the 2010
US Census. Inclusion in this area excludes the study area from protection under the Federal
Farmland Protection Act; therefore, no farmland impacts are associated with the Build Alternative.

Utilities — The Build Alternative would have minimal impact to existing utilities within the area.
Overhead power lines run alongside NC 540; however, the construction of the Build Alternative is
not expected to require any relocation of this major utility.

Hazardous Materials Sites and Underground Storage Tanks — There are no known hazardous
materials concerns within the study area.

Archaeological and Historic Resources — The Build Alternative would not impact any
archaeological resources or historic properties.

Air Quality — The project is located in Wake County, North Carolina which is a maintenance area
for carbon monoxide (CO); thus a dispersion analysis is required to determine the worst case CO
level based on predicted travel volumes. The 1-hour CO concentration standard as established by
the National Ambient Air Quality Standards is 35 parts per million (ppm). Based on the dispersion
modeling results, the 2035 Build Alternative, which includes Part B and Part C of the proposed
Action is projected to have a maximum predicted 1-hr CO concentration of 9.2 ppm, and this is not
expected to cause or contribute to a violation of this standard.

Noise — The Build Alternative would result in 14 impacted noise receptors, which are residential in
nature (NAC B). Five of these receptors are expected to be relocated due to the two-lane extension
project underway, the proposed action, or ongoing residential development. The remaining nine
receptors are located in an existing neighborhood near the western end of the project study area. A
noise wall was analyzed for this area. In accordance with the 2011 NCDOT Traffic Noise
Abatement Policy, the one noise barrier meets feasibility and reasonableness requirements. A
Design Noise Report detailing analysis of traffic noise abatement measures for noise-sensitive areas
previously identified must be completed during the project final design.
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Table S-1 Summary of Impacts for Build Alternative

Build Alternative
Impact' Part B Part C
Interchange Widening

Length (miles) 1.29 1.83
Bridges over Streams (#) 0 0
Major Culvert Crossings >72” (#) 0 5
Stream Crossings (#/length in ft) 1/887 6/318
Wetlands (#/acres) 2/0.24 2/0.05
100-year Floodplain (acres) 0 0
Water Supply Critical Areas (Y/N) N N
Prime Farmlands (acres) 0 0
VADs and EVADs (Y/N) N N
Significant Natural Heritage Areas (Y/N) N N
Known Habitat of Federally Listed Threatened and Endangered 1/Michaux's 1/Michaux's
Species (#/type) sumac sumac

Presence of Federally Listed Threatened and Endangered

Species (Y/N) N N
Historic Properties (#) N N
Section 6(f) Properties (Y/N) N N
Archaeological Sites (#) 0 0
Parks (#/acres) 0/0 0/0
Wildlife Refuge and Gamelands (Y/N) N N
Federal Lands (Y/N) N N
Greenway Crossings (#) 0 0
Potential Section 4(f) Impacts (Y/N) N N
Residential Relocations 5 0
Business Relocations 0 0
Low Income/Minority Populations (Y/N) N N
Limited English Proficiency (LEP) Populations Present (Y/N) N N
Schools (#) 0 0
Churches (#) 0 0
Cemeteries (#) 0 0
Railroad Crossings (#) 0 0
Major Utility Impacts (#)’ 0 0
Noise (# impacted receptors) n/a 9
Air Quality (Y/N) N N
Hazardous Material Sites (#/severity) 0 0
Estimated Construction Cost $18,800,000 $7,900,000
Estimated Right-of-Way Cost $4,000,000 $0
Total Cost $22,800,000 $7,900,000

LAl impacts based on preliminary design slope stakes plus 25 feet
2.

3.

this utility

Total interchange length accounts for the combined length of all loops and ramps

There are overhead utility lines within the project right-of-way; however, the project will not directly impact




Water Resources — The project study area is located within the Jordan Lake Watershed of the Cape
Fear River basin. The project is expected to cross six streams totaling approximately 1,205 linear
feet of impacted length (887 feet in Project B, 318 feet in Part C), all which flow into Panther Creek,
and ultimately to Jordan Lake. All streams are classified as Water Supply — IV Nutrient Sensitive
Waters (WS-IV NSW). These stream crossings are not within 0.5 mile of a water supply source that
is classified as WS-II, WS-III or WS-IV.

The project is expected to impact four wetland areas, totaling approximately 0.29 acre (0.24 acre in
Part B, 0.05 acres in Part C), but would not impact any floodplain areas.

Rare and Protected Species — While the study area does contain habitat suitable for one federally
protected species, Michaux’s sumac, field studies revealed no presence of the species. Thus, no
impacts to protected species are associated with this project. NCDOT will continue ongoing
coordination with USFWS to address the proposed federal listing of the Northern long-eared bat
and how to address potential effects to that species.

Preliminary Cost Estimate — Preliminary cost estimates were developed based on the preliminary
roadway design plans for the two phases of the Build Alternative. The estimated cost, including
construction and right-of-way costs, for Part B (interchange only) is $22.8 million. The estimated
construction cost, including structures, for Part C (widening from two lanes to four, and conversion
of interchange roundabouts to traffic signals) is $7.9 million. The right-of-way costs for Part C of
the project are assumed to be zero as all needed ROW for the widening would either be acquired by
the Town or dedicated by developers during the two-lane Morrisville Parkway Extension project
currently under construction or acquired under Part B of this Action.

Community Effects — Impacts to neighborhoods and the surrounding community are expected to
be minimal, with the exception of the Twyla Road community. The current construction of the
Morrisville Parkway Extension will bisect this neighborhood. Western Cary has been growing
quickly, and the Town has developed growth and land use plans to guide this growth. The Town
has made an effort to include residents of the area during the development of those plans, to ensure
that all citizens are aware of the future of the area and can provide their opinions and input. As
such, the Twyla Road residents have chosen to remain a residential neighborhood to this point;
however, recently, the neighborhood has formed an LLC with intentions of redeveloping the
existing neighborhood in the future.

The proposed Action includes provisions for a multi-use path along one side of the roadway and a
sidewalk along the other side to remain consistent with the Town’s plans for greenways and
adequate sidewalk facilities.

Land Use — The proposed Action would provide an opportunity for limited mixed-use and
commercial development near the interchange within a neighborhood activity center, as planned for
in the Town Land Use Plan and the Northwest and Southwest Area Plans. The proposed Action
would also increase access and mobility options for the planned residential developments within the
project’s vicinity.

Indirect and Cumulative Effects — Western Cary has experienced rapid growth in recent years,
and the Town has worked to develop and implement land use and infrastructure plans to
accommodate this growth. These plans include a comprehensive plan that addressed growth, land
use, transportation and housing; a growth management plan; specific small area plans; and a
comprehensive transportation plan. The proposed Action has the potential for moderate indirect



and cumulative effects because the project creates a new transportation link and a land use node that
will reduce travel times, change travel patterns, and expose properties to greater traffic volumes;
however, the proposed project is consistent with surrounding development, long planned by the
Town.

These effects are typical to the western Cary area over the past decade, and have been set into
motion by the recent completion of NC 540. The residential development that would typically be
attributed to the interchange has already begun. Development in the area most directly affected and
served by the interchange has already begun and property owners support the construction of the
interchange and complementary infrastructure.

Comprehensive planning efforts by the Town over the past decade have put the policies and
procedures in place that show the vision and intent to develop in western Cary, to provide the
adequate infrastructure to support this growth, and to protect the natural and human environment
during the growth. The Town of Cary has developed a Secondary and Cumulative Impacts (SCI) Master
Mitigation Plan in cooperation with the North Carolina Department of Environment and Natural
Resources (NC DENR) to provide a holistic review of the environmental impacts associated with
planned land use changes and infrastructure projects deemed necessary by the Town Council.

S.7 Required Permits

Because the proposed project impacts jurisdictional waters, a USACE Section 404 Permit and North
Carolina Division of Water Quality NCDWQ) 401 Water Quality Certification are both required
permits for construction. On January 30, 2009, the Department of the Army issued a Section 404
permit to fill 0.72 acre of jurisdictional wetlands and 3,412 linear feet of perennial stream under the
permit number SAW-200800373. This permit, which is valid through December 31, 2029, was the
result of the previous Morrisville Parkway Alignment Study and accounts for the Build Alternative
alignment as well as an interchange with NC 540. This permit incorporated the required 401 Water
Quality Certification, dated April 8, 2008 (DWQ #20080640).

It is most likely that the impacts to jurisdictional waters associated with the proposed Action would
be less than those previously permitted. The portions of the extension that are currently under
construction required permit modifications following final design. Additional modifications are
likely for Part C of this Action and prior to construction to adjust the permanent impact quantities
which are permitted.
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1.0 DESCRIPTION OF PROPOSED ACTION

1.1 General Description

The North Carolina Department of Transportation (NCDOT) 2012-2020 State Transportation
Improvement Plan (STIP), amended in January 2015, includes a provision for the planning and
environmental study of the Morrisville Parkway Extension Improvements, which includes widening
the Morrisville Parkway Extension that is currently under construction and constructing an
interchange with NC 540 and is denoted as STIP Project No. U-5315.

This environmental document has been prepared in accordance with the National Environmental
Policy Act of 1969 (NEPA) and is intended for use by both decision makers and the public. Itincludes
the disclosure of relevant environmental information regarding the proposed project.

The proposed Action includes the widening of the Morrisville Parkway Extension, which is currently
under construction by private developers, between SR 1625 (Green Level Church Road) and NC 55
in Wake County, and also includes constructing an interchange with NC 540. The project study area
includes the area between the termini of SR 1625 (Green Level Church Road) and NC 55 along the
new roadway corridor that was established previously by the Town of Cary and permitted by the US
Army Corps of Engineers (USACE). An area of land surrounding the interchange location was also
included in the analysis. Morrisville Parkway Extension is currently under construction and is
independent of the proposed Action.

Within the STIP, this project is broken into sub-projects for funding and scheduling purposes. Project
A includes the completion of the Morrisville Parkway Extension between Highcroft Drive and Mills
Park Drive in Cary, which is the only segment of the two-lane extension not being completed by
private developers. This Part A is not covered as part of the proposed Action. The proposed Action
is assumed to occur in two parts: an interchange with NC 540 and the Morrisville Parkway Extension
(Part B) and the widening of Morrisville Parkway Extension to a four-lane divided roadway (Part C).

The ultimate cross-section for the Morrisville Parkway Extension is designated in the Cary
Comprehensive Transportation Plan as a four-lane, median-divided facility connecting the existing
portions of Morrisville Parkway on either end. Based on previous permitting conditions, the roadway
is initially being constructed as a two-lane facility. This initial construction, which is currently
underway, is being completed as a joint effort between private developers and the Town of Cary (Part
A) is not part of the proposed Action. The new roadway utilizes the recently constructed two-lane
bridge that spans the NC 540 toll road at the crossing location determined by a previously completed
alignment study for Morrisville Parkway. Part C would widen the existing two-lane road to the
ultimate four-lane, median-divided cross section at the point when traffic demand warrants the
additional capacity.

The project is 1.83 miles in length and includes improvements to the intersections at the termini.

1.2 Project Setting and History

The older, existing sections of Morrisville Parkway are four-lane, median-divided segments with a
speed limit of 45 miles per hour (mph) that extend west from SR 1625 (Green Level Church Road)
toward Durham and east from NC 55 through Cary to NC 54. Morrisville Parkway currently has
moderate access control and includes sidewalks and multi-use trails on either side of the existing
roadway segments.
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NC 55, which is classified as a principal arterial, is a four-lane, median-divided roadway with a 50-
mph speed limit. Presently, the roadway has a low level of access control and no accommodations for
non-motorists.

SR 1625 (Green Level Church Road) is a four-lane median-divided roadway with a 45-mph speed limit
in the vicinity of the study area. Outside of the immediate study area, Green Level Church Road
transitions to a two-lane facility to the south and generally maintains the four-lane cross section to the
north. The roadway has moderate access control, and there are sidewalks present along the facility.

NC 540, which is classified as a freeway within the study area, is a six-lane, median-divided roadway
to the north and south of the study area with a 70-mph speed limit. The facility has full access control
and does not provide any accommodations for non-motorists. This facility is referred to as the
Triangle Expressway and all phases (from NC 54 in Morrisville to NC 55 in Holly Springs) are now
open and operate as a toll facility.

The area surrounding the project vicinity is a mix of residential, commercial, and institutional uses;
however, the proposed location for the new interchange and widened roadway section was primarily
moderate to large undeveloped or agricultural parcels that are currently redeveloping as low- to
medium-density residential subdivisions.

Previously Approved Permitting

The initial construction of the Morrisville Parkway Extension is a joint effort between the Town of
Cary and private developers who are developing the land on either side of the new extension. In 2003,
the Town of Cary began an Alignment Alternatives Study for the Morrisville Parkway Extension. In
January 2005, the study concluded with the selection of a preferred alternative and issuance of an
Individual Section 404 permit by the US Army Corps of Engineers (USACE) for the construction of
the roadway and an interchange. This permit was issued to the Town of Cary in 2009 following the
completion of an Environmental Assessment (EA) by USACE and a 401 Water Quality Certification
by the North Carolina Division of Water Quality (DWQ). However, because of federal funds now
being used to study the interchange options, a NEPA document is required.

The EA prepared by the Corps, dated January 7, 2009, resulted in a Finding of No Significant Impact
(FONSI) of the project pursuant to Section 404 of the Clean Water Act by the USACE. While this
EA evaluated the impacts of the full four-lane, median-divided cross section, as proposed, it outlined
the construction of the Morrisville Parkway Extension in three distinct stages.

Stage 1A was proposed as the construction of a 2,500-foot long, 40-foot wide, two-lane paved road
between SR 1625 (Green Level Church Road) and NC 540. Stage 1B was outlined to be an
approximately 7,100-foot long, 40-foot wide, two-lane road that would be constructed from NC 55
to the Stage 1A terminus. Stage 2 accounts for widening the roadway to a four-lane road when traffic
studies report the need for additional capacity.

The Town of Cary’s intent was to utilize this long-range planning approach for a fair evaluation of the
corridor and impacts of the roadway, rather than waiting and allowing future development to limit the
overall flexibility required for impact avoidance and minimization.

Following this original EA/FONSI, the USACE issued a permit to fill areas of jurisdictional forested
wetlands and stream channel. The permit, issued on January 30, 2009 is valid through December 31,
2029. The specific impacts covered in this permit are discussed in further detail in Section 3.2.6.2.



Coordination with NC Turnpike Authority

The Town of Cary has worked over the last ten years with the NCDOT and NC Turnpike Authority
(NCTA) as they have developed, planned, designed, and constructed the NC 540 toll road project.
Over that time period, NCTA and the Town have had continual coordination for environmental
documentation, public involvement, utilities planning and design, roadway relocations and/or
interchange construction at six roadway crossings, and construction impacts.

The Town has continued this coordination since the inception of the current planning and design
efforts for the proposed Action. Cary’s Engineering Department began the project only after NCTA
staff confirmed that initial traffic and revenue studies showed the interchange as a revenue-positive
project for the NC 540 corridor and that the NCTA supported the Town moving forward with the
preliminary design project. This support was expressed in email correspondence between the Town
and Jennifer Harris, the NCTA Section Head at NCDOT. NCTA released a supplement to its R-
2623 Traffic and Revenue Study for scenarios with a Morrisville Parkway interchange in December
2010, showing the project as a revenue-positive project for NC 540 with a ramp-tolling scenario
increasing gross revenues by approximately $40 million over 40 years.

For the design and environmental studies, the NCTA provided the Town with materials to aid in
developing the scope of work for design and planning services, the request for proposals, and
responses to proposers’ questions. The Town provided traffic counts to the NCTA in January 2011
to aid in the development of the U-5315-specific traffic forecast that was provided by NCTA to the
Town in May 2011. NCTA was invited to and attended the January 17, 2012 Start of Study meeting
with NCDOT and state agencies, and provided comments to the Town on preferred tolling scenarios
in February 2012. NCDOT and NCTA staff attended the Citizens Information Workshop on
February 28, 2012. NCTA offered comments and feedback for the noise and air quality analyses in
May 2012 and for 25% design plans in August 2012. The Town has been working with the NCTA
and NCDOT to determine the impacts of redesignating land use on surplus property along the NC
540 corridor to designations appropriate with Town Plans since Fall 2012. Lastly, Town, NCDOT,
and NCTA staff met on January 24, 2013 to review the environmental document and public hearing
maps, to coordinate next steps, and to discuss potential construction funding scenarios. This
coordination effort will continue throughout the life of the proposed Action.
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2.0 PURPOSE AND NEED FOR PROJECT

Purpose of Project

The purpose of the proposed project is focused on providing increased access and capacity within
western Cary.

2.2

Improve accessibility and north-south connectivity within western Cary by providing a
new interchange with NC 540 (Part B).

The current construction of the Morrisville Parkway Extension as a two-lane roadway will
complete the vision for the Morrisville Parkway corridor, which connects western Cary to
Morrisville. The addition of an interchange with NC 540 as the first phase (Part B) of the
proposed Action would afford connectivity of regional importance by providing improved access
to NC 540 for western Cary communities between NC 751 and SR 1613 (Davis Drive).

Increase traffic carrying capacity along Morrisville Parkway Extension once traffic
demands warrant such capacity (Part C).

In the base year, Morrisville Parkway Extension built as a two-lane roadway provides adequate
capacity for the existing traffic demand. However, design year traffic projections indicate that
additional capacity would be required in the future to maintain acceptable operations along the
facility (LOS D or better), with or without the construction of an interchange with NC 540 (Part
B).

Need for Project

The need for the proposed Action is:

The existing interchanges along NC 540 do not provide adequate accessibility for
residences and businesses in western Cary.

NC 540 provides a direct freeway connection to 1-40. In the vicinity of the proposed Action,
there are approximately four miles between existing interchanges along NC 540, with one at NC
55 and one at SR 1605 (Green Level West Road). These two existing interchanges, and the NC
540 corridor that bisects the area, provide limited utility to area residents that predominantly
commute to Research Triangle Park. The proposed interchange would provide additional and
more direct access to NC 540 for many residences and businesses in the area, as well as relieve
through demand on SR 1625 (Green Level Church Road) and the NC 55 and SR 1613 (Davis
Drive) corridors, which are currently congested due in part to a lack of direct access to NC 540
in the area.

Future traffic projections indicate that Morrisville Parkway Extension will require
widening to provide adequate capacity for the roadway in the design year (2035).

Morrisville Parkway Extension, as a two-lane roadway, is expected to operate below LOS D in
the design year, with its projected volume exceeding the capacity for such a facility. Additionally,
the interchange ramp intersections are not expected to have acceptable operations (LOS D or
better) under design year (2035) volume projections while Morrisville Parkway is a two-lane
roadway. Itis projected that a widened facility would meet the future travel demands of the area.



2.3 System Linkage

2.3.1 Existing Road Network

The project would increase the accessibility to NC 540 which is an important thoroughfare for regional
traffic to and from the area. It would also provide additional capacity to an important east-west
connector. The existing roadway network within the study area includes SR 1625 (Green Level
Church Road) and NC 55, both four-lane divided north-south thoroughfares; SR 1624 (Carpenter Fire
Station Road) and SR 1605 (Green Level West Road), both four-lane divided east-west thoroughfares;
and SR 1621 (Green Hope School Road), a two-lane east-west roadway. Currently, NC 55 and Green
Level West Road both have interchanges with the newly opened NC 540 toll road; however, those
interchanges are approximately 4 miles apart.

2.3.2 Other Modes of Transportation

The project study area is located in a suburban area of Cary, in which several integrated modes of
transportation are available. The impacts of the proposed Action on these modes are summarized
below.

Airport — The Raleigh-Durham International Airport lies approximately 7 miles northeast of the
project study area and is an approximately 9-mile drive from the proposed Morrisville Parkway and
NC 540 interchange. The proposed interchange would increase the accessibility of NC 540, which is
a major regional connection to and from the Raleigh-Durham Airport.

Bicyclists and Pedestrians — There are no existing pedestrian or bicycle facilities within the study
area with the exception of a short greenway segment along Mills Park Drive which connects Mills
Park Middle School to Mills Park Elementary School and sidewalks along existing portions of
Morrisville Parkway. There are several planned facilities for bicyclists and pedestrians within the study
corridor. Both a multi-use/street-side trail (patt of the Batchelor Branch Trail) and bicycle route are
planned along Morrisville Parkway from Davis Drive to Green Level Church Road, as well as two
grade separated crossings under the parkway for connecting to the proposed Batchelor Branch and
Panther Creek greenways. The ultimate four-lane roadway would include a five-foot sidewalk along
the south side of the corridor to facilitate pedestrian travel, while a 10-foot multi-use path/street-side
trail is proposed along the north side of the roadway. Portions of the current construction of the
2-lane Morrisville Parkway Extension provide provisions for sidewalks and the multi-use path.

The proposed Action would not have any direct impacts on the planned facilities for bicyclists and
pedestrians, other than tying to the sidewalks of existing portions of Morrisville Parkway. The
inclusion of wide outside travel lanes for cyclists along the proposed roadway and a multi-use trail
along the roadway would provide connections between planned neighborhoods and developments in
the area to the planned greenways. This connectivity would make the planned greenways attractive
facilities for both commuters and recreational users.

Transit Services — The study area is served by Triangle Transit along Transit Route 311, which
provides 35- to 60-minute headways along NC 55 between Apex and the Regional Transit Center in
Morrisville and other bus routes. According to the Triangle Transit Planning Services, within the study
area, there are two additional bus routes planned along NC 55 and an express route planned along NC
540. This area is not served by the local Town of Cary Transit system, C-Tran; however, the CTP
shows plans for a local bus route along Green Level Church Road in the future.



The proposed roadway will increase the accessibility to the NC 55 and Green Level Church routes by
providing improved bicycle and pedestrian facilities along the corridor to connect residents with
personal vehicles to non-express transit service.

2.4 Social and Economic Conditions

2.4.1 Existing Conditions

The western Cary area, in which the project study area is located, is predominantly very low- to
medium-density residential subdivision development, with focused areas of commercial and industrial
development along the NC 55 corridor. The residential areas are diverse in ethnicity, with several
communities with households clustered by nationality. The income level of households is relatively
high compared to the state and regional average, due to the employment opportunities in the region
and the proximity to RTP.

The study area is undeveloped for the most part, with some single family residential neighborhoods.
The recent completion of NC 540, which bisects the study area, has already affected the quality of life
for neighborhoods along the freeway corridor, including the Twyla Road neighborhood which is
directly adjacent to the Morrisville Parkway Extension and proposed NC 540 Interchange.
Specifically, neighborhoods in this area are experiencing increased traffic noise, although those
increases are not considered to be a substantial impact. Additionally, due to the growth of Cary to the
west and the presence of NC 540, the rural nature of the area is changing to a low- to medium-density
residential land use, as is planned for the area.

Construction is currently underway for a majority of the extension. Two developments have already
begun construction activities for the large parcels along Green Hope School Road between NC 55
and NC 540. These developments are responsible for constructing approximately 4,650 of the 6,050
feet of the Morrisville Parkway Extension, from NC 55 to the existing bridge over NC 540.
Additionally, a third developer is constructing approximately 1,500 feet from the end of the existing
Morrisville Parkway eastward from Green Level Church Road. The remaining 2,750-foot segment
from 900 feet west of NC 540 across the existing NC 540 Bridge to just west of future Highcroft
Drive is scheduled for construction by the Town in 2016, separate from the proposed Action.

2.4.2 Future Development

The proposed Action would increase access and mobility options for the planned residential
developments within the project’s vicinity to NC 540 and the regional freeway system. There are
multiple planned residential developments in the area that are moving forward with development plans
including Greystone, Fryar’s Gate, and Oaks at Highcroft. These developments, as mentioned above,
are currently building segments of the proposed roadway and dedicating ROW for the planned
ultimate typical section per the Town’s Land Development Ordinance. These development plans are
discussed in more detail in Section 4.5.

Additionally, the Morrisville Parkway Extension improvements and NC 540 interchange would
provide an opportunity for limited mixed-use and commercial development near the interchange
within a neighborhood activity center, as planned for in the Town Land Use Plan and the Northwest
and Southwest Area Plans contained therein.



2.5 Transportation Plans

In an effort to assess the region’s transportation needs for the next 25 years, the NCDOT STIP, the
Capital Area Metropolitan Planning Organization (CAMPO) Metropolitan Transportation Plan
(MTP), and the Town of Cary’s CTP provide guidance on future transportation investments. These
documents include the proposed Morrisville Parkway Extension Improvements and NC 540
Interchange project and several other projects in the general vicinity of the study area which are
discussed below.

2.5.1 NCDOT State Transportation Improvement Program

The NCDOT STIP lists the proposed Action as programmed for planning and environmental study
as Project No. U-5315B&C. Within the vicinity of the proposed project, the STIP also includes
U-5315A, which accounts for the completion of the two-lane extension and R-2635, which provides
for the construction of NC 540 as a freeway on new location from NC 55 (north in Cary) to NC 55
(South in Apex). All phases of this project, also known as the Triangle Expressway are currently open,
providing continuous, tolled connection from NC 54 in Research Triangle Park to NC 55 in Holly
Springs. The proposed Action would link to this tollway through a new interchange.

2.5.2 CAMPO Metropolitan Transportation Plan

In the CAMPO 2040 Metropolitan Transportation Plan (MTP), the Morrisville Parkway Extension
and NC 540 interchange are shown as regionally significant projects, A104a, A104b, and F4b, as
dictated by the current 404/401 permit. Project 104a includes the construction of the extension as a
two-lane facility, completed within the 2020 horizon year; Project F4b includes the construction of
the interchange within the 2020 horizon year; and Project 104b encompasses the widening of
Morrisville Parkway to four lanes and shows completion within the 2030 horizon year. The 2040
MTP project list was approved by the CAMPO Board December 12, 2012, and has been modeled for
and shown to meet air quality conformity. The final 2040 MTP and the related Air Quality Conformity
Determination Report are currently posted on CAMPO’s website (www.campo-nc.us) and this plan
has been adopted.

2.5.3 Town of Cary’s Comprehensive Transportation Plan

The Town of Cary’s Comprehensive Transportation Plan (CTP) includes the proposed Morrisville
Parkway Extension as Project X; the Plan recommends a four-lane roadway with a 23- to 30-foot
landscaped median. An 18-foot landscaped median typical to Cary’s standard cross-section prior to
the 2008 CTP update is maintained due to the 401/404 permit.

Additional roadway projects in the Town of Cary’s CTP within the study area include the Morrisville
Parkway Extension from Davis Drive to previously completed Morrisville Parkway in Preston Village
North (with a 100-foot ROW) which was completed in 2011; NC 540 Western Wake Freeway; and
proposed collector streets at Mills Park Drive (from Green Level Church Road to the proposed
Morrisville Parkway Extension), Highcroft Drive (from Green Hope School Road north to the Wake
County line and Research Triangle Park), and an unnamed street on new location between Green
Hope School Road and the proposed Morrisville Parkway Extension 1200 feet west of NC 55.



2.5.4 Town of Cary’s Northwest Area Plan

The Town of Cary’s Northwest Area Plan (2002) includes the Morrisville Parkway Extension from
Yates Store Road to NC 55 as a four-lane roadway with a landscaped median and a minimum ROW
width of 110 feet.

The Plan also recommends that NC 55 be widened to a six-lane, median-divided roadway through the
study area and potentially constructing a grade separation at the intersection of NC 55 and Morrisville
Parkway. The southern limits of the widening were changed to Morrisville Parkway with the 2008
CTP Update.

2.5.5 Town of Cary’s Southwest Area Plan

The Town of Cary’s Southwest Area Plan (2004, last amended 2009) includes the Morrisville Parkway
Extension from NC 55 to Green Level Church Road (previously referred to as Green Level to
Durham Road) as a proposed four-lane thoroughfare.

The Plan also recommends the extensions of Mills Park Drive and NC 540 and the construction of
the Highcroft Drive Extension from Green Hope School Road to the proposed Morrisville Parkway
Extension.

2.6 Traffic Carrying Capacity

The adequacy of the existing system was evaluated based on its capacity to handle the traffic volumes
projected for the design year (2035). This evaluation is conducted by comparing the existing and
projected traffic volumes with the roadway capacity and determining level-of-service (LOS) for
corridor segments and specific intersections to gain an understanding of how the facility operates as
a whole.

The LOS of a facility can range from A to F, where A denotes free-flowing traffic and F denotes poor
operations, resulting in a high level of congestion and traffic flow breakdown. Levels-of-service of A
through C are desired, while a LOS of D is acceptable for urban facilities. Levels-of-service of E or
F are considered unacceptable, representing a significant amount of delay and an increased potential
for collisions, as well as inefficient vehicle operations.

For the purpose of traffic analysis for this project, a previously completed traffic forecast was used to
project travel demand in the vicinity of the proposed project. This forecast, completed by HNTB
North Carolina, PC for the North Carolina Turnpike Authority (NCTA), was developed specifically
for NCDOT TIP Project No. U-5315 based on previously approved forecasts developed for the
Western Wake Freeway project NCDOT STIP #R-2635). The No-Build scenarios accounted for
the construction of NC 540 Western Wake Freeway and Morrisville Parkway, as is being currently
constructed, in the future year scenarios. The Build scenarios account for the opening of a new
interchange. These assumptions match the conditions reflected by the No-Build and Build conditions,
respectively, assumed in this NEPA document.

For the existing and future year scenarios without the proposed Action in place, a peak hour capacity
analysis was completed for the corridors and intersections in the project study area. NC 55 and Green
Level Church Road were evaluated as both Multi-Lane Highways and Urban Streets as they exhibit
characteristics of a multi-lane highway, but meet the signal spacing thresholds for an urban street.
Figures and background data related to the traffic analysis for the proposed project can be found in
Appendix A. The full traffic analysis is reported in the Morrisville Parkway Extension and NC 540
Interchange Capacity Analysis May 2012). An addendum to that Traffic Capacity Analysis report was



completed in October 2013 to update the Design Year (2035) No-Build scenario to include a two-lane
Morrisville Parkway Extension, to accurately reflect the existing conditions and the revised proposed
Action which includes a two-lane Morrisville Parkway Extension as part of the existing conditions. A
copy of the technical report can be viewed at the Town of Cary Engineering Department, located at
316 N. Academy Street, Cary NC 27513.

Base Year (2010) No-Build

The study area corridors and intersections operate acceptably under Base Year (2010) conditions, with
the exception of the NC 55 and Morrisville Parkway intersection, which is reported at LOS E during
the AM peak hour and the NC 55 corridor as a whole, which operates at LOS I when evaluated as an
urban street. The corridor and intersection level of service summaries are shown in Tables 2-1 and 2-
2, respectively. Note that overall intersection LOS is not applicable for the unsignalized intersection
of Green Level Church Road and Morrisville Parkway. The worst operating peak hour (AM or PM)
intersection analysis results are shown in Figure 2-1 for the following intersections:

e NC 55 at NC 540 Southbound Ramps

e NC 55 at NC 540 Northbound Ramps

e NC 55 at SR 3060 (Morrisville Parkway)

e SR 1625 (Green Level Church Road) at SR 3060 (Morrisville Parkway)

Table 2-1 Base Year (2010) No-Build Corridor LOS Results

Segment % of Base
Utrban Street LOS EFS
NC 55 F 8.9
. . Segment Density
Multi-Lane Highway LOS (pc/mi/In)
NC 55 D 30.6
Green Level Church Road A 4.3
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Table 2-2 Base Year (2010) No-Build Intersection LOS Results
. Traffic Base Year (2010) No-Build
Intersection and Approach Control AM PM
NC 55 at NC 540 SB Off Ramp A (2.3 sec) A (0.5 sec)
Westbound Signalized C A
Northbound A A
NC 55 at NC 540 NB On Ramp B (18.1 sec) A (6.0 sec)
Northbound Signalized B A
Southbound D D
NC 55 at SR (3060) Motrisville Parkway E (78.3 sec) D (40.1 sec)
Westbound Sionalized E E
Northbound & F A
Southbound A D
SR 1625 (Green Level Church Road) at
SR (3060) Morrisville Parkwa L
( : Eastbound . Unsignalized B B
Westbound B B

Legend

X = Overall intersection LOS; X.XX sec = Overall average delay per vehicle;
X = LOS per approach

Opening Year (2015) No-Build
In the Opening Year (2015), the study area network is projected to continue operating acceptably,
including the new Morrisville Parkway Extension operating as a two-lane roadway. Additionally, the
NC 540 interchange ramps at NC 55 as well as at Green Level West Road are projected to continue
operating acceptably. The exception is the NC 55 corridor and the NC 55 at Morrisville Parkway
Extension intersection, both of which are expected to operate at a failing levels-of-service when NC
55 is evaluated as an urban street. The corridor, freeway and intersection LOS summaries are shown
in Tables 2-3, 2-4 and 2-5, respectively. All intersections in Table 2-5 were analyzed as traffic signals.
The worst operating peak hour (AM or PM) intersection analysis results are shown in Figure 2-2 for
the following intersections:

NC 55 at NC 540 Southbound Ramps
NC 55 at NC 540 Northbound Ramps

NC 55 at Morrisville Parkway Extension
SR 1625 (Green Level Church Road) at Morrisville Parkway Extension
SR 1605 (Green Level West Road) at NC 540 Northbound Ramps
SR 1605 (Green Level West Road) at NC 540 Southbound Ramps
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Figure 2-1 Base Year (2010) No-Build LOS Summary
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Table 2-3 Opening Year (2015) No-Build Corridor LOS Results
Segment % of Base
Utrban Street LOS FFS
NC 55 F 13.3
Green Level Church Road C 61.1
. . Segment Density
Multi-Lane Highway LOS (pc/mi/In)
NC 55 D 30.5
Green Level Church Road A 10.7
. Segment
Two-Lane Highway f 0s PTSF (%)
Morrisville Parkway Extension D 81.0

Table 2-4

Opening Year (2015) No-Build Freeway LOS Results (NC 540 Toll Road)

Opening Year (2015) No-Build

Interchange Area| Segment Type NC 540 Southbound - AM - PM
Density LOS Density LOS
Off-Ramp NC 55 Off Ramp 11.8 pc/mi/ln B 18.4 pc/mi/ln B
Basic Segment  |Between Off Ramp and Off Loop Ramp 5.4 pc/mi/ln A 10.9 pc/mi/In B
NC 55 Off-Ramp NC 55 Off Loop Ramp 1.2 pc/mi/In A 6.7 pc/mi/In A
Basic Segment  [Between Off Loop Ramp and On Ramp 4.2 pc/mi/ln A 7.8 pc/mi/In A
On-Ramp NC 55 On Ramp 6.5 pc/mi/ln A 13.7 pc/mi/ln B
Green Level West ()ffTRamp Green Level West Off Ramp 12.4 pc/@/ln B 19.3 pc/@/ln B
Road (SR 1605) Baslc Segment  |Between Off Ramprand On Loop Ramp 6.1 pc/mT/ln A 11.9 pc/m%/ln B
On-Ramp Green Level West On Ramp 6.4 pc/mi/ln A 13.3 pc/mi/In B
Interchange Area| Segment Type NC 540 Northbound - AM - PM
Density LOS Density LOS
Off-Ramp NC 55 Off Ramp 20.1 pc/mi/ln C 12.7 pc/mi/In B
Basic Section Between Off Ramp and Off Loop Ramp 13.0 pc/mi/ln B 6.4 pc/mi/ln A
NC 55 Off-Ramp NC 55 Off Loop Ramp 7.4 pc/mi/ln A 1.5 pc/mi/In A
Basic Section Between Off Loop Ramp and On Ramp 7.8 pc/mi/In A 3.9 pc/mi/ln A
On-Ramp NC 55 On Ramp 2.7 pc/mi/ln A -3.3 pc/mi/ln A
Green Level West Off?RampA Green Level West Off Ramp 15.5 pc/@/ln B 8.4 pc/@/ln A
Road (SR 1605) Basic Section Between Off Ramp and On Loop Ramp 11.9 pc/mT/ln B 6.1 pc/m?/ln A
On-Ramp Green Level West On Ramp 15.3 pc/mi/In B 9.2 pc/mi/ln A
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Table 2-5

Opening Year (2015) No-Build Intersection LOS Results

. Traffic Opening Year (2015) No-Build
Intersection and Approach Control AM PM

NC 55 at NC 540 SB Off Ramp A (8.8 sec) A (2.3 sec)
Westbound Signalized E B
Northbound A A

NC 55 at NC 540 SB On Ramp A (8.0 sec) B (12.3 sec)
Northbound Signalized D D
Southbound A B

NC 55 at NC 540 NB Off Ramp A (1.6 sec) A (5.8 sec)
FEastbound Signalized A D
Southbound A A

NC 55 at NC 540 NB On Ramp A (6.8 sec) A (8.7 sec)
Northbound Signalized A A
Southbound D D

NC 55 at Morrisville Parkway Extension F (204.9 sec) F (166.6 sec)
FEastbound F F
Westbound Signalized F F
Northbound F F
Southbound F F

SR 1625 (Green Level Church Road) at

Morfisville Parkway Extension) D (40.2 sec) D (35.7 sec)
Eastbound Sionalized D D
Westbound ighaitze D C
Northbound D D
Southbound C C

SR 1605 l(géegfolgﬁ;ei{zv;?:{“d) at D (452sec) | D (35.3 sec)
Eastbound Signalized D C
Westbound D C
Northbound D D

SR 1605 (lg"cegzol“segegfz;t:{"ad) at A(92sec) | B (12.3 sec)
Eastbound Signalized A B
Westbound A A
Southbound C B

Legend
X = Overall intersection LOS; X.XX sec = Overall average delay per vehicle;
X = LOS per approach
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Figure 2-2  Opening Year (2015) No-Build LOS Summary
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Design Year (2035) No-Build

By the Design Year (2035), the Morrisville Parkway Extension is assumed to still be operating as a
two-lane roadway and operations are expected to decrease on all corridor segments. NC 55, Green
Level Church Road and the Morrisville Parkway Extension are all expected to operate below LOS D
when NC 55 and Green Level Church Road are evaluated as urban streets. Additionally, the
intersections at each end of the Morrisville Parkway Extension are expected to fail. The corridor,
freeway and intersection level-of-service summaries are shown in Tables 2-6, 2-7, and 2-8, respectively.
All intersections in Table 2-8 were analyzed as traffic signals. The worst operating peak hour (AM or
PM) analysis results are shown in Figure 2-3 for the following intersections:

e NC 55 at NC 540 Southbound Ramps

e NC 55 at NC 540 Northbound Ramps

e NC 55 at Morrisville Parkway Extension

e SR 1625 (Green Level Church Road) at Morrisville Parkway Extension
e SR 1605 (Green Level West Road) at NC 540 Northbound Ramps

e SR 1605 (Green Level West Road) at NC 540 Southbound Ramps

By constructing the new interchange and widening Morrisville Parkway to four lanes, it is expected
that most of the study network corridors and intersections can be brought back to within an acceptable
range of operations (see Section 3.4).

Additional detail on the traffic analysis for the proposed project can be found in the Morrisville Parkway
Exctension and NC 540 Interchange Traffic Capacity Analysis Report (May 2012, October 2013 Addendum).
Portions of that report, including related figures, can be found in Appendix A.

2.7 Accident Analysis

Accident data from NC 55 and SR 1625 (Green Level Church Road) for the period of November 1,
2008 to November 30, 2013 were used to analyze the potential for collisions along the proposed
roadway. There were a total of 43 accidents during the studied five-year period; seventeen involved
Class B and Class C injuries, while the remaining 26 resulted in property damage only. None of these
collisions were fatal.

The accident rates resulting from this analysis were compared to the statewide averages for similar
facilities. The total collision rate for the section of NC 55 from 150 feet north of SR 1621 (Green
Hope School Road) to 150 feet south of SR 3014 (Morrisville Carpenter Road) was 73% lower than
the statewide averages for similar urban North Carolina routes, with a non-fatal collision rate that was
80% lower than the state rate. The total collision rate for the section of SR 1625 (Green Level Church
Road) from 1,500 feet north to 1,500 feet south of SR 3060 (Morrisville Parkway) was 48% lower than
the statewide averages for similar urban secondary routes, with a non-fatal collision rate that was 88%
lower than the state rate.

Accident data for portions of existing Morrisville Parkway was not obtained and analyzed for multiple
reasons. The section of Morrisville Parkway east of the proposed project is relatively new, having
been completed in 2011; thus, data covering a sufficient length of time for analysis would not be
available. Also, the section west of the proposed project has seen substantial changes in the typical
cross section as well as alignment due to recent residential developments in the area; thus, existing
crash data is unlikely to provide an accurate understanding of safety concerns given the newly
constructed roadway. Similarly, the Extension, which is currently under construction, would not have
crash data available as it is not yet open to traffic.
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Table 2-6

Table 2-7

Design Year (2035) No-Build Corridor LOS Results

Segment % of Base
Urban Street LOS FFS
NC 55 F 14.8
Green Level Church Road F 8.9
. . Segment Density
Multi-Lane Highway LOS (pc/mi/In)
NC 55 F i
Green Level Church Road C 21.4
. Segment
Two-Lane Highway f 0s PTSF (%)
Morrisville Parkway Extension E 95.4

Design Year (2035) No-Build Freeway LOS Results (NC 540 Toll Road)

Design Year (2035) No-Build

Interchange Area| Segment Type NC 540 Southbound - AM - PM
Density LOS Density LOS
Off-Ramp NC 55 Off Ramp 17.9 pc/mi/In B 29.7 pc/mi/In D
Basic Segment  |[Between Off Ramp and Off Loop Ramp 10.3 pc/mi/In A 21.8 pc/mi/In C
NC 55 Off-Ramp NC 55 Off Loop Ramp 6.7 pc/mi/In A 17.1 pc/mi/ln B
Basic Segment  [Between Off Loop Ramp and On Ramp 8.2 pc/mi/In A 16.3 pc/mi/ln B
On-Ramp NC 55 On Ramp 15.2 pc/mi/In B 27.5 pc/mi/In C
Green Level West Ofijamp Green Level West Off Ramp 20.0 pc/m%/ln C 31.6 pc/m?/ln D
Road (SR 1605) Basic Segment  |Between Off Ramp and On Loop Ramp 11.8 pc/@/ln B 23.4 pc/@/ln C
On-Ramp Green Level West On Ramp 12.8 pc/mi/In B 25.4 pc/mi/ln C
Interchange Area| Segment Type NC 540 Northbound - AM - PM
Density LOS Density LOS
Off-Ramp NC 55 Off Ramp 31.7pc/mi/ln] D [194pc/mi/ln] B
Basic Section Between Off Ramp and Off Loop Ramp 23.1 pc/mi/In C 10.8 pc/mi/In A
NC 55 Off-Ramp NC 55 Off Loop Ramp 17.6 pc/mi/In B 10.4 pc/mi/ln B
Basic Section Between Off Loop Ramp and On Ramp 16.3 pc/mi/In B 8.2 pc/mi/In A
On-Ramp NC 55 On Ramp 14.2 pc/mi/In B 2.2 pc/mi/ln A
Green Level West Off'—Ramp' Green Level West Off Ramp 27.5 pc/@/ln C 15.7 pc/mi/ln B
Road (SR 1605) Basic Section Between Off Ramp and On Loop Ramp 23.4 pc/@/ln C 11.8 pc/@/ln B
On-Ramp Green Level West On Ramp 28.2 pc/mi/ln D 16.5 pc/mi/In B
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Table 2-8

Design Year (2035) No-Build Intersection LOS Results

. Traffic Design Year (2035) No-Build
Intersection and Approach Control AM PM

NC 55 at NC 540 SB Off Ramp B (15.9 sec) A (5.8 sec)
Westbound Signalized F D
Northbound B A

NC 55 at NC 540 SB On Ramp C (24.8 sec) E (63.6 sec)
Northbound Signalized D F
Southbound B E

NC 55 at NC 540 NB Off Ramp B (19.6 sec) D (50.4 sec)
FEastbound Signalized D F
Southbound A D

NC 55 at NC 540 NB On Ramp A (9.0 sec) B (10.3 sec)
Northbound Signalized A A
Southbound E E

NC 55 at Morrisville Parkway Extension F (443.2 sec) F (412.8 sec)
FEastbound F F
Westbound Signalized P P
Northbound F F
Southbound F F

SR 1625 (Green Level Church Road) at

Morfisville Parkway Extension ) F (204.3 sec) F (119.6 sec)
Hastbound L F F
Westbound Signalized F F
Northbound F F
Southbound F F

Mills Park Drive Extension at

Motrisville Parkway Extension D (421 sec) D (46.7 sec)
FEastbound L E C
Westbound Signalized B D
Northbound E E
Southbound E F

Highcroft Road Extension at

Moﬁisville Parkway Extension € (30.3 sec) D (35.4 sec)
Hastbound Sionalized D A
Westbound 1gnatze B D
Northbound E F
Southbound E E

SR 1605 (Green Level West Road) at NC 540 NB Ramps E (59.1 sec) C (34.8 sec)
Hastbound Sionalized D C
Westbound & E C
Northbound E E

SR 1605 (Green Level West Road) at NC 540 SB Ramps B (13.2 sec) B (14.2 sec)
Fastbound Sionalized B B
Westbound & A B
Southbound D B

Legend

X = Overall intersection LOS; X.XX sec = Overall average delay per vehicle;
X = LOS per approach
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Figure 2-3  Design Year (2035) No-Build LOS Summary
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3.0 ALTERNATIVES

3.1 Project Logical Termini and Independent Utility

FHWA regulations require that the proposed Action connect logical termini, be of sufficient length
to address environmental matters on a broad scope, have independent utility, and not restrict
consideration of alternatives for other transportation improvements.

The Build Alternative has logical termini; the western terminus of the proposed Action is the
intersection of SR 1625 (Green Level Church Road) and existing Morrisville Parkway, while the
eastern terminus is the intersection of NC 55 and existing Morrisville Parkway. These termini are
logical endpoints for the proposed Action and will have a specific purpose. The proposed Morrisville
Parkway Extension Improvements and NC 540 Interchange will not force immediate transportation
improvements beyond the termini or along the connecting facilities. Thus, the proposed Action has
independent utility, and its construction will be a useful and reasonable expenditure of funds, even if
no additional transportation improvements are made in the area.

While the length of the proposed project is relatively short, it is of sufficient length to allow for the
evaluation of environmental issues on a broad basis and will neither restrict consideration of
alternatives nor prohibit the implementation of other reasonably foreseeable transportation
improvement projects.

3.2  Preliminary Study Alternatives

Preliminary study alternatives evaluated for the proposed Action included alternative modes of
transportation, transportation system management (TSM), a No-Build Alternative and a Build
Alternative. Descriptions of the preliminary study alternatives are presented in this section.

3.2.1 Alternative Modes of Transportation

The Alternative Modes of Transportation option includes travel options such as walking, biking,
carpooling, telecommuting, and public transportation as means to lessen the reliance on passenger
vehicle trips. Travel Demand Management (TDM) improvements and public transportation provide
options to reduce the number of single occupancy vehicle trips needed, directly reducing traffic
congestion.

Travel Demand Management Alternative

TDM improvements include measures and programs that change traveler behavior. Typically, they
do not involve major capital improvements. The TDM Alternative includes demand management
strategies such as staggered work hours, flex-time, and ridesharing. Ridesharing, such as carpools and
vanpools, is generally viewed as more convenient than bus transit with regard to access, door-to-door
travel times, and comfort; however, the ability of these voluntary programs to reduce traffic volumes
on particular roadways is minimal.

TDM improvements can provide increased transportation options for users in the area; however, only
a small percentage of users in the area would likely take advantage of these options. While TDM
measures may be attractive to individuals accessing Research Triangle Park (RTP), which is a large
employment center, it is unlikely that any voluntary programs initiated as part of a TDM Alternative
would result in a significant reduction in travel demand. The TDM alternative does not comply with
the long-term plans for this area, which have long stated a need and a plan for a four-lane Morrisville
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Parkway and an interchange. For these reasons, the TDM Alternative was eliminated from further
consideration.

Public Transportation Alternative

A Public Transportation Alternative includes bus or rail passenger service. Public transit 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 Town of Cary is served by Triangle Transit, which provides regional bus service in the Triangle
connecting Raleigh, Durham, RTP, Chapel Hill and Cary. One fixed bus route, Transit Route 311,
serves the vicinity of the proposed Action. This area is not served by the local Town of Cary Transit
system, C-Tran. Future service calls for increased service along NC 55 and express bus service along
NC 540 by Triangle Transit and new local service along Green Level Church Road by C-Tran.

While improved public transportation options may increase regional mobility and capacity by
providing an alternative mode choice for commuters, a Public Transportation Alternative does not
provide east-west service in the area nor does it increase access to NC 540, called for in the purpose
and need and provided by the proposed Action, since the express service would not serve Morrisville
Parkway. For this reason, the Public Transportation Alternative was eliminated from further
consideration.

3.2.2 Transportation Systems Management (TSM)

TSM measures typically consist of low-cost minor transportation improvements to an existing facility
in place of large-scale modifications. TSM is designed to maximize the use and energy efficiency of a
facility and to enhance operations while minimizing capital outlay. There are two main types of TSM
improvements: operational and physical. Operational changes are largely administrative in nature and
include traffic law enforcement, turn prohibitions, speed restrictions, and signal phasing or timing
changes. Physical changes are typically more capital-intensive and include turn lanes, striping, warning
devices, improved warning and information signs, and high occupancy vehicle lanes.

TSM improvements are low-cost measures that are effective in solving localized or site-specific
capacity, safety, and operational problems. TSM improvements, however, are not a sufficient
alternative to the proposed Action because they do not provide the additional connection to NC 540
or the amount of projected additional capacity needed along the Morrisville Parkway Extension.
Therefore, the TSM Alternative was eliminated from further consideration.

3.2.3 Improve Existing Facility

The Improve Existing Facility Alternative would include upgrades to the roadways within the study
area that provide a similar function as the proposed Action, including Green Hope School Road,
Green Level West Road, McCrimmon Parkway, Carpenter Fire Station Road, and NC 55.
Improvements to these facilities would potentially include widening, new traffic control, or improved
access management. While Part C of the proposed Action would widen the existing Morrisville
Parkway Extension when needed, it would not provide the additional connection to NC 540 as called
for in the purpose and need for the project.

While other existing facilities in the project vicinity cross NC 540, none are prime candidates for a
new interchange location for various reasons, including proximity to other planned interchanges and
developmental constraints.
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Improvements to the existing facility, which is currently under construction, would meet part of the
purpose and need for this project; however, they should be coupled with a new interchange to fully
meet the purpose and need. In this case, widening the existing facility can be considered an
improvement to the existing facility and those improvements are detailed in the Build Alternative.

3.2.4 No-Build Alternative

The No-Build Alternative, as detailed in the Traffic Forecast, Capacity Analysis, and this document
(Section 2.6), includes a completed Morrisville Parkway Extension as part of the No-Build conditions,
due to the current progress of private development to complete Morrisville Parkway extension under
the existing Environmental Assessment and permits. This completion is in line with the Town’s CTP
and CAMPO’s Metropolitan Transportation Plan.

At the start of this Environmental Assessment, no construction had been started on the Morrisville
Parkway Extension. But during its development, the North Carolina Turnpike Authority INCTA) has
completed the bridge over NC 540 based on the assumption that the Extension would soon be
constructed and following guidance from a previously completed alignment study for the Extension.
Additionally, multiple developers have entered into agreements with the Town to build portions of
the Extension as part of the subdivision developments they are constructing. Various portions of the
extension are currently under construction. At the current pace and with the now funded and
programmed construction of the final segment by the Town, the Morrisville Parkway Extension will
be completed by 2016, regardless of the status of the NC 540 interchange or any widening effort.

3.2.5 Build Alternative

The Build Alternative includes the construction of an interchange with NC 540 as well as the widening
of the Morrisville Parkway Extension to a four-lane divided facility. The two-lane extension of
Morrisville Parkway is currently under construction by private developers and the Town of Cary.
There has been extensive work completed on this project previously, including an Alignment Study
for Morrisville Parkway completed by the Town of Cary and the approval of a USACE Section 404
Permit and North Carolina Department of Water Quality NCDWQ) 401 Water Quality Certification
for the alignment selected as part of that study. The one Build Alternative previously recommended
for the Morrisville Parkway Extension is studied in detail for this Environmental Assessment.

Additionally, a range of interchange concepts were developed to tie into the previously determined
alignment of the Morrisville Parkway Extension. Three interchange design concepts were developed
as preliminary study alternatives, each examined under traffic signal control and roundabout control.
Regardless of the preferred interchange configuration or traffic control, the project would incorporate
the newly constructed bridge that spans NC 540. This two-lane bridge was constructed by the North
Carolina Turnpike Authority (NCTA) based on the previously selected alignment of Morrisville
Parkway.

3.2.5.1 Morrisville Parkway Extension Alignment Alternatives Study

The construction of the Morrisville Parkway Extension was planned to be completed as a joint effort
between the Town of Cary and private developers who planned to develop the land on either side of
the new extension. In 2003, the Town of Cary began a corridor study aimed at guiding the selection
of an alignment for the Morrisville Parkway Extension project (from NC 55 westward to Green Level
Church Road). By fall 2004, the study had narrowed the alighments to three alternatives (Alternatives
A, B, and C) each on new location and was also considering an alternative which would upgrade the
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existing Green Hope School Road facility (Alternative D). Below is a brief review of each alternative,
as presented to the Town Council on January 13, 2005:

Alternative A — Alternative A was the northernmost alignment, impacted the most natural
systems, and was not a very direct east/west route.

Alternative B — Alternative B was the most direct east/west route and least expensive
alignment. Alternative B was the preferred alignhment of NCDOT from a roadway design
perspective and was the most favored alignment of the few comments received from the
Public Information Exchanges.

Alternative C— Alternative C was the longest alignment and was not a very direct east/west
route. Because Alternative C utilized portions of Green Hope School Road, it would have
required a change to the Town’s current Thoroughfare Plan, which calls for two separate
east/west roadways in the area. Combining the two roadways would have changed the traffic
flow characteristics in the area.

Alternative D — Alternative D called for upgrading the existing Green Hope School Road
corridor. It was suggested by several citizens at the first public workshop and was therefore
developed and analyzed. It was the most expensive alignment and had the most impacts to
properties and structures. Alternative D also would have required a change to the Town’s
Thoroughfare plan for the same reasons explained above for Alternative C.

Figure 3-1 shows the general locations of these alignments. During the course of the alignment study,
the project team, including the consultants, Town Staff and NCDOT representatives, met to discuss
all of the alignment alternatives. NCDOT voiced preference for Alignment B from a roadway design
standpoint as it was deemed the preferred location for a bridge over the future NC 540 (Figure 3-2).
In January 2005, the Town Council was presented with each alignment option and a summary of their
impacts, shown in Table 3-1. It should be noted that these impacts were based on the developed
alignments and included a full cloverleaf interchange option at NC 540 (formerly referred to as I-540)
and Morrisville Parkway. Thus, there are some differences when comparing Alternative B impacts to
the impacts presented in this document for the recommended alternative.

A specific difference is the project length; Alternative B included extensions on either end of the
project that have been completed to date, thus are not included in this project. Another noticeable
difference is the acreage of impacted wetlands. The Alignment Study not only included a full
cloverleaf interchange, but it also accounted for wetland impacts within the NC 540 corridor that have
since been disturbed and accounted for under that project. Additionally, the Alignment Study impacts
were based on available GIS data at the time of that study and that data was not field-verified.

The Town Council ultimately selected Alternative B as the preferred alignment (Staff Report ENO5-
067, January 12, 2005). This alignment ran primarily through open space, minimized stream impacts,
and was the most direct connection between NC 55 and SR 1625 (Green Level Church Road). Figure
3-2 shows the preferred alignment approved by the Town Council.
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Table 3-1

Potential Impacts of the Alignment Study Alternatives

Impact’ Alternative | Alternative | Alternative | Alternative
A B C D
Length of Alternative (miles) 2.34 2.24 2.36 2.19
Number of Interchanges® 1 1 1 1
Number of Potential Intersections’ 5 6 6 10
Number of Potential Signalized 5 5 5 6
Intersections
Number of Properties Impacted* 30 34 29 44
Number of Structures Impacted* 6 3 3 13
Cultural Resources’ 0 0 0 1
Natural Systems® - - - -
Wetlands (acres) 0.7 1.9 0.2 0.2
Riparian Buffers (acres) 7.4 4.9 0.6 0.6
Stream Crossings (number) 11 7 6 6
Cost (millions)’ $23.2 $22.9 $24.4 $27.3

1. Impacts for all alternatives were calculated using the proposed construction limits for the roadway and the ROW
limits for the 1-540 interchange area. These impacts will be subject to change during later phases of the design
study

Interchange with 1-540 (Western Wake Expressway)

Numbet of proposed/existing intersections, intersecting streets ot grade sepatations

Based on preliminary alignhments

Cultural resources include historic structures, archaeological sites, parks, etc

Impacts were calculated using GIS data layers and have not been field verified

St A LN

7. Costs were calculated using standard costs per square foot for the alternatives

(Source: Town of Cary Staff Report EN05-067 — Selection of Morrisville Parkway Alignment Alternative)

As a result of this alignment selection, the North Carolina Turnpike Authority (NCTA) constructed a
two-lane bridge spanning over NC 540 at the proposed location of the future Morrisville Parkway
alternative.

3.2.5.2 United States Army Corps of Engineers Permitting

Following the selection of Alternative B, the Town was issued a Department of the Army permit on
January 30, 2009 (Action ID: SAW-200800373) to fill material into jurisdictional forested wetlands
and perennial stream channels. The full permit can be found in Appendix B. This permit, which was
granted as a result of an internal United States Army Corps of Engineers (USACE) EA, was executed
such that this part of Morrisville Parkway would be built in three distinct stages. The first two stages
of the permit (Stages 1A and 1B) allow for a 40-foot wide, two-lane roadway with an associated 10-
foot multi-use path. Stage 1A covers frontage of the Greystone development, which encompasses
the section of roadway from Green Level Church Road to approximately 900 feet west of the
proposed interchange. Stage 1B covers the roadway from NC 55 westward to the end of Stage 1A.

Stage 2 would allow for the widening of Stages 1A and 1B to accommodate a four-lane, median-
divided roadway on a 105-foot ROW including 5-foot wide sidewalks and 5-foot wide utility strips to
be situated on the south side of the roadway. The 105-foot ROW also allows for a 10-foot multi-use
path on the north side of the roadway in lieu of a sidewalk as prescribed in the Town’s Pedestrian
Plan. Stage 2 also accounted for a diamond interchange with NC 540. The stream and wetland
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impacts covered as part of this permit are shown in Table 3-2. It is understood that prior to
construction, permit modifications would be submitted to the USACE for approval of the final design
and associated impacts, which are expected to be less than those originally permitted. Such permit
modifications have been submitted with the current construction efforts by the Greystone and Oaks
at Highcroft developments.

Table 3-2 USACE Permitted Impacts

Stage 1A Stream and Wetland Impacts

Linear | Square
Permanent Impact Type Feet Feet
Stream Crossings Pere‘nm'al Stream 731 2,409
Section 404 Forested Wetland n/a 7,399
Wetland Crossings | Section 404 Forested Wetland n/a n/a

Total 731 9,808
Stage 1B Stream and Wetland Impacts
Perennial Stream 1,297 12,970
Section 404 Forested Wetland n/a n/a
Wetland Crossings | Section 404 Forested Wetland n/a 4,356
Total | 1,297 17,326
Stage 2 Stream and Wetland Impacts
Perennial Stream 1,384 8,044
Section 404 Forested Wetland n/a n/a
Wetland Crossings | Section 404 Forested Wetland n/a 19,424
Total | 1,384 27,468

(Source: Department of the Army Permit: Action ID SAW-2008-00373; Issued 1/30/2009)

Stream Crossings

Stream Crossings

3.2.5.3 Interchange Alternatives Development

Three interchange design concepts were developed as preliminary study alternatives, each examined
under traffic signal control and roundabout control. Regardless of the preferred interchange
configuration or traffic control, the project would incorporate the newly constructed bridge that spans
NC 540. Figure 3-3 illustrates the three interchange alternatives described below.

Alternative A — Diamond Interchange: This alternative includes a traditional diamond
interchange configuration, which would impact all four quadrants of the intersection of NC
540 and the Morrisville Parkway Extension.

A traffic capacity analysis was completed for the various interchange alternatives. This report
indicated that traffic operations were acceptable under this configuration during both the 2015
Opening Year and 2035 Design Year under both traffic signal control and roundabout control.

A failure year analysis was completed to determine the longevity of the existing two-lane bridge
under this configuration given both traffic signal control and roundabout control. The failure
year analysis showed that this configuration would require widening of the existing bridge or
construction of an additional two-lane bridge at approximately the same time as the other
configurations if roundabout control were implemented (2022); however, it showed a longer
lifespan (2027) than Alternative B and a shorter lifespan than Alternative C if signal control
were employed.
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Additionally, public opinion indicates that Alternative A is one of the desired alternatives of
the community surrounding the project area for a variety of reasons, which are discussed in
more detail in Section 6.0.

Preliminary design concepts show multiple design complications associated with this
alternative. Primarily, Progress Energy has a major power transmission line running parallel
to NC 540 in this project vicinity. This placement of the utility poles for this line has already
been established and the line has been constructed. The preferred alignment of a ramp in the
southwest quadrant for this alternative would likely require the movement of at least one
power pole/tower to meet buffer requirements and maintain a sufficient merge length prior
to the Green Hope School Road bridge over NC 540. This pole relocation would be a very
expensive endeavor; additionally, the movement of these poles is restricted by a moratorium
until after October 2014 which would likely conflict with the construction timeline for the
proposed project. Email correspondence regarding these design complications can be found
in Appendix B.

Based on the likelihood of design complications, coupled with the extended environmental
impacts associated with a four-quadrant design, Alternative A was eliminated from further
consideration.

Alternative B — Partial Cloverleaf Interchange (North): This alternative includes a partial
cloverleaf interchange configuration, which places all ramps and loops north of Morrisville
Parkway, restricting impacts to the northeast and northwest quadrants.

A traffic capacity analysis was completed for the various interchange alternatives. This report
indicated that although traffic operations were acceptable under this configuration in the 2035
Design Year, the 2015 Opening Year operations presented potential concerns. In 2015, the
traffic control of this interchange configuration is limited due to the existing two-lane bridge
across NC 540. The bridge width only allows for 200 feet of storage at the northbound ramp;
traffic analysis indicates that this storage may not be sufficient to accommodate peak hour
traffic at the year of opening under traffic signal control. It would be unreasonable to rebuild
or significantly upgrade this bridge as part of Part B of the proposed Action in order to
accommodate a specific interchange configuration, given its recent construction. Under
roundabout control, the bridge would provide sufficient operations at the year of opening, as
would the other alternatives.

A failure year analysis was completed to determine the longevity of the existing two-lane bridge
under this configuration given both traffic signal control and roundabout control. The failure
year analysis showed that this interchange configuration would require widening of the existing
bridge or construction of an additional two-lane bridge at approximately the same time as the
other configurations if roundabout control was implemented (2022); however, widening
would be needed sooner than the other two options if signal control is employed (2024).

Additionally, public opinion indicates that Alternative B is not the desired alternative of the
community surrounding the project area for a variety of reasons, which are discussed in more
detail in Section 6.0.

This alternative meets the purpose and need defined for the proposed Action by providing an
interchange with NC 540, increasing freeway accessibility in the area. In addition, it provides
additional capacity for the area which will ultimately reduce the projected congestion on the
surrounding roadway network. However, based on the public opinion of this alternative,
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3.3

coupled with the results of the traffic operations analysis, Alternative B was eliminated from
further consideration.

Alternative C — Partial Cloverleaf Interchange (NW-SE): This alternative includes a
partial cloverleaf interchange configuration, which positions ramps and loops in the northwest
and southeast quadrants, restricting impacts to the northwest and southeast quadrants.

A traffic capacity analysis was completed for the various interchange alternatives. This report
indicated that traffic operations were acceptable under this configuration during both the 2015
Opening Year and 2035 Design Year under both traffic signal control and roundabout control.

A failure year analysis was completed to determine the longevity of the existing two-lane bridge
under this configuration given both traffic signal control and roundabout control. The failure
year analysis showed that this interchange configuration would require widening of the existing
bridge or construction of an additional two-lane bridge at approximately the same time as the
other configurations if roundabout control were implemented (2022) and the longest lifespan
(2031) of the three options if signal control were employed.

Additionally, public opinion indicates that Alternative C is one of the desired alternatives of
the community surrounding the project area for a variety of reasons, which are discussed in
more detail in Section 6.0. Preliminary environmental evaluation indicates that Alternative C,
including the Morrisville Parkway Extension widening, has six stream crossings (1,205 linear
feet, combined) and 4 wetland impacts (0.29 acre, combined).

This alternative, shown in Figure 3-4, meets the purpose and need defined for the proposed
Action by providing a new interchange with NC 540, whereby increasing freeway accessibility
in the area. In addition, it provides additional capacity for the area which will ultimately reduce
projected congestion on the surrounding roadway network. For these reasons, this alternative
was carried forward for more detailed study.

Detailed Study Alternative

The interchange alternatives A, B, and C were qualitatively screened for potential impacts to the
human and natural environment, for design and construction feasibility, and for results of a traffic
capacity analysis. Table 3-3 summarizes these impacts. Interchange Alternatives A and B were
eliminated based on natural environment impacts, traffic operations, public opposition, or design
feasibility as discussed previously. Interchange Alternative C remained the only detailed study
alternative not eliminated and thus was carried forward in this study as the Build Alternative, shown
in Figure 3-4. The Build Alternative includes the construction of an interchange with NC 540 as
previously described in Interchange Alternative C (Part B) and the widening of Morrisville Parkway
Extension (Part C). Preliminary designs and a detailed assessment of impacts by parts were prepared
for the Build Alternative.
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Table 3-3

Preliminary Interchange Alternative Impacts Summary

Evaluation Metrics

Interchange Alternatives

Alternative A —

Alternative B — Partial

Alternative C — Partial

Diamond Cloverleaf (North) Cloverleaf (NW-SE)
Interchange Traffic Acceptable through Acceptable through Acceptable through
Operations Design Year 2035 Design Year 2035 Design Year 2035
-Lifespan of NC 540 | - Signal Control— 2027, | - Signal Control— 2024, | - Signal Control — 2031,
bridge before Roundabout — 2022 Roundabout — 2022 Roundabout — 2022
widening
Public Input Supported by general Not preferred by general Supported by general
public; opposed by public; opposed by public and Twyla
Twyla community Twyla community community
Environmental Impacts Medium Low Low

Potential stream and
wetland impacts in SW

Potential stream and
wetland impacts; limited to

Potential stream and
wetland impacts; limited to

and NE quadrants NE quadrant NE quadrant
Community Impacts High Medium Low
- Estimated 8 relocations | - Estimated 3 relocations | - 5 relocations (dependent
(dependent on Twyla (dependent on Twyla on Twyla Rd access)
Rd access) Rd access) - Greatest redevelopment
- Limits redevelopment - Limits redevelopment potential for Twyla Rd
potential for Twyla Rd potential for Twyla Rd community
commaunity and SW community
quadrant - Requires new access for

- Requires new access for
northern most Twyla

Rd residents

northern most Twyla
Rd residents

Other Issues to Consider

- Design requires
relocation of power
transmission poles
and lines

- Greater ROW
acquisition
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3.4 Traffic Capacity Analysis Summary of Build Alternative

The following sections are summarized from the Morrisville Parkway Extension and NC 540 Interchange
Traffic Capacity Analysis Report (May 2012, October 2013 Addendum) and present the evaluation of
level-of-service (LOS) operations for the Opening Year (2015) Build conditions and the Design Year
(2035) Build conditions for the Build Alternative. A capacity analysis was completed at the intersection
level as well as along the project corridor and the adjacent corridors of NC 540, NC 55 and SR 1625
(Green Level Church Road). Pertinent figures from the Capacity Analysis Report depicting the peak
hour turning movement volumes that were used in the operational analyses for the LOS evaluations
are located in Appendix A. A full copy of the technical report can be viewed at the Town of Cary
Engineering Department, located at 316 N. Academy Street, Cary NC 27513.

3.4.1 Opening Year (2015) Build
Segmental Corridor Capacity Analysis

Under the Opening Year (2015) Build conditions, the analysis indicates that the operations of the
roadway segments are projected to degrade slightly over the No-Build operations; however, Green
Level Church Road and the Morrisville Parkway Extension would still operate at acceptable levels-of-
service. Also, the interchange ramp merge and diverge areas are projected to operate acceptably.
Table 3-4 summarizes the segmental corridor capacity analysis results; Table 3-5 summarizes the
freeway operations for this scenario.

Table 3-4 Opening Year (2015) Build Corridor LOS Results

Segment % of Base
Utrban Street LOS EFS
NC 55 F 12.5
Green Level Church Road C 60.4
. . Segment Density
Multi-Lane Highway LOS (pc/mi/ln)
NC 55 D 30.8
Green Level Church Road A 10.7
. Segment
Two-Lane Highway I% oS PTSF (%)
Morrisville Parkway Extension D 84.9
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Table 3-5 Opening Year (2015) Build Freeway LOS Results (NC 540 Toll Road)
Opening Year (2015) Build
Interchange Area| Segment Type NC 540 Southbound - AM - PM
Density LOS Density LOS

Off-Ramp NC 55 Off Ramp 12.2 pc/mi/In B 19.0 pc/mi/In B
Basic Segment Between Off Ramp and Off Loop Ramp 5.9 pc/mi/ln A 11.6 pc/mi/ln B
NC 55 Off-Ramp NC 55 Off Loop Ramp 1.8 pc/mi/In A 7.6 pc/mi/ln A
Basic Segment Between Off Loop Ramp and On Ramp 4.5 pc/mi/ln A 8.6 pc/mi/ln A
On-Ramp NC 55 On Ramp 7.1 pc/mi/ln A 14.6 pc/mi/ln B
Green Level West Off.—Ramp Green Level West Off Ramp 13.8 pc/@i/ln B 21.4 pc/@/ln C
Road (SR 1603) Basic Segment  [Between Off Ramp and On Loop Ramp 6.9 pc/m?/ln A 13.2 pc/m%/ln B
On-Ramp Green Level West On Ramp 6.0 pc/mi/ln A 13.0 pc/mi/In B

Partial Clover Interchange
Morrisville Off-Ramp Morttisville Parkway Off Ramp 13.4 pc/mi/ln B 20.9 pc/mi/In C
. |Basic Segment  |Between Off Ramp and On Ramp 6.8 pc/mi/In A 13.0 pc/mi/In B

Parkway Extension — - -

On-Ramp Mortisville Parkway On Ramp 14.1 pc/mi/In B 21.0 pc/mi/ln C

Opening Year (2015) Build

Interchange Area| Segment Type NC 540 Northbound - AM - PM

Density LOS Density LOS

Off-Ramp NC 55 Off Ramp 21.2 pc/mi/ln C 13.4 pc/mi/ln B
Basic Segment  |Between Off Ramp and Off Loop Ramp 13.4 pc/mi/ln B 6.8 pc/mi/ln A
NC 55 Off-Ramp NC 55 Off Loop Ramp 8.4 pc/mi/ln A 10.3 pc/mi/In B
Basic Segment  |Between Off Loop Ramp and On Ramp 8.6 pc/mi/In A 4.5 pc/mi/ln A
On-Ramp NC 55 On Ramp 2.6 pc/mi/ln A -3.6 pc/mi/ln A
Green Level West Off.—Ramp Green Level West Off Ramp 16.9 pc/m%/ln B 9.2 pc/m%/ln A
Road (SR 1605) Basic Segment  |Between Off Ramp and On Loop Ramp 13.2 pc/@/ln B 6.9 pc/rm/ln A
On-Ramp Green Level West On Ramp 17.3 pc/mi/In B 10.6 pc/mi/ln B

Partial Clover Interchange
Morrisville Off-Ramp Mottisville Parkway Off Ramp 21.3 pc/mi/ln C 13.7 pc/mi/In B
. |Basic Segment  [Between Off Ramp and On Ramp 13.0 pc/mi/ln B 6.8 pc/mi/ln A

Parkway Extension — - -

On-Ramp Mortisville Parkway On Ramp 18.4 pc/mi/ln B 11.8 pc/mi/In B

Intersection Capacity Analysis

Peripheral Study Area

This section reports the analysis results for the study area intersections not impacted by the
interchange design. These intersections are projected to have the same volumes, and therefore the
same operations, regardless of the interchange configuration that was studied. These intersections

include:

e NC 55 and NC 540 Southbound Ramps
e NC 55 and NC 540 Northbound Ramps
e NC 55 and SR Morrisville Parkway Extension

e (SR 1625) Green Level Church Road and Morrisville Parkway Extension
e NC 540 and SR 1605 (Green Level West Road) Southbound Ramps

e NC 540 and SR 1605 (Green Level West Road) Northbound Ramps
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Under the Opening Year (2015) Build conditions, all peripheral study intersections operate at overall
acceptable levels-of-service, with LOS D or better during both peak periods with the exception of the
NC 55 and Morrisville Parkway Extension intersection. This location is reported to operate at LOS
F during both peak periods. The opening of the Morrisville Parkway interchange is projected to create
a shift in traffic away from the upstream and downstream interchanges along NC 540. As a result,
operations are generally improved from the Opening Year (2015) No-Build conditions to the Opening
Year (2015) Build conditions at these interchanges. The largest delay reduction occurs at the SR 1605
(Green Level West Road) Northbound Ramps intersection where delay decreases by more than 10
seconds per vehicle during both peak periods, improving the overall operations to LOS C.

Interchange Study Area
This section reports the analysis results for the intersections directly impacted by the interchange

design. The impacted intersections include:

e Morrisville Parkway Extension and NC 540 Southbound Ramps
e Morrisville Parkway Extension and NC 540 Northbound Ramps

Detailed results for all interchange alternatives can be found in the full report, Morrisville Parkway
Exctension and NC 540 Interchange Traffic Capacity Analysis Report (May 2012, October 2013 Addendum),
incorporated by reference.

The Build Alternative was analyzed under both traffic signal control and roundabout control. Under
traffic signal control with the recommended lane configurations, both ramp intersections of this
configuration are projected to operate acceptably during both peak periods. Of primary concern with
this design is the storage required for the right-turn lanes at the ramps which are restricted by the
bridge deck. At the NC 540 Southbound Ramps intersection, the maximum right-turn storage
possible is approximately 300 feet with 100 feet of taper, which will be sufficient for queuing during
both peak periods. At the NC 540 Northbound Ramps, there is sufficient room to accommodate the
recommended 350 feet of full storage for the right-turn lane.

When the intersection is analyzed under roundabout control, both ramp intersections are projected to
operate acceptably during both peak hours, without any reported volume-to-capacity ratios at or
approaching unacceptable levels. For both the on- and off- ramp approaches, slip lanes or bypass
lanes are recommended to increase capacity. These slip lanes would operate under yield control, and
for a short distance, the roundabout would have two travel lanes to accommodate these movements.

The worst operating peak hour (AM or PM) intersection analysis results for the Opening Year (2015)
Build Alternative scenario are summarized in Tables 3-6 and 3-7 and shown in Figure 3-5. All
intersections in Table 3-6 were analyzed as traffic signals. The lane geometries and volumes used in
this analysis are shown in Appendix A.
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Table 3-6

Opening Year (2015) Build Peripheral Intersection LOS Results

. Traffic Opening Year (2015) Build
Intersection and Approach Control AM PM
NC 55 at NC 540 SB Off Ramp A (5.9 sec) A (0.8 sec)
Westbound Signalized E A
Northbound A A
NC 55 at NC 540 SB On Ramp A (8.9 sec) B (11.6 sec)
Northbound Signalized E E
Southbound A A
NC 55 at NC 540 NB Off Ramp A (1.1 sec) A (5.7 sec)
FEastbound Signalized A D
Southbound A A
NC 55 at NC 540 NB On Ramp A (5.3 sec) A (6.1sec)
Northbound Signalized A A
Southbound E D
NC 55 at Morrisville Parkway Extension F (194.9 sec) | F (155.0 sec)
FEastbound F F
Westbound Signalized F F
Northbound F F
Southbound F F
SR 1625 (Green Level Church Road) at
Morfisville Parkway Extension) D (42.3 sec) | D (374 sec)
Eastbound Sionalized D D
Westbound 1gnattze D C
Northbound D D
Southbound C C
SR 1605 (Green Level West Road) at NC 540 NB Ramps C (26.1 sec) C (22.2 sec)
Fastbound Sienalized C C
Westbound & C B
Northbound D D
SR 1605 (Green Level West Road) at NC 540 SB Ramps B (12.9 sec) B (13.8 sec)
Eastbound Sienalized A A
Westbound & A A
Southbound C C

Legend

X = Overall intersection LOS; X.XX sec = Overall average delay per vehicle;
X = LOS per approach
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Table 3-7 Opening Year (2015) Build Interchange Intersection LOS Results

Traffic Signal Roundabout
Intersection and Approach AM PM AM PM
LOS | v/c |LOS | v/c | LOS | v/c | LOS | v/c
Motrisville Parkway Extension B B A A
at NC 540 NB Ramps (16.2 sec) (14.0 sec) (6.5 sec) (5.8 sec)
Eastbound B 0.54 C 0.37 A 0.42 A 0.29
Westbound B 0.40 B 0.57 B 0.39 D 0.61
Northbound C 0.58 C 0.47 C 0.37 B 0.19
Morrisville Parkway Extension B B A A
at NC 540 SB Ramps (12.9 sec) (14.1 sec) (5.7 sec) (6.3 sec)
Eastbound B 0.47 C 0.52 B 0.63 B 0.45
Westbound B 0.42 B 0.58 B 0.34 B 0.48
Southbound C 0.35 C 0.38 B 0.10 C 0.22

Legend

X = Overall intersection LOS; X.XX sec = Overall average delay per vehicle;
X = LOS per approach; 0.00 = volume to capacity ratio per approach

3.4.2 Design Year (2035) Build
Segmental Corridor Capacity Analysis

Under the Design Year (2035) Build conditions, analysis indicates that all three roadway segments are
projected to operate at unacceptable levels-of-service when NC 55 and Green Level Church Road are
evaluated as urban streets. NC 55 is projected to operate at LOS I in this scenario due to the extremely
heavy through volumes along this corridor. Consideration should be given to widening NC 55 to a
six-lane section through this intersection; however that improvement is not part of the proposed
Action. Even with a shift of traffic from NC 55 to NC 540, the remaining traffic demand is expected
to exceed the capacity of a four-lane facility. Additionally, without any widening, the Morrisville
Parkway Extension is expected to fail; however, once the Build conditions are implemented, the four-
lane facility is expected to operate acceptably. The interchange ramp merge and diverge areas at the
NC 55, SR 1605 (Green Level West Road), and Morrisville Parkway Extension interchanges are
projected to operate acceptably. Table 3-8 summarizes the segmental corridor capacity analysis results;
Table 3-9 summarizes the freeway operations for this scenario.

Intersection Capacity Analysis

Peripheral Study Area

Some improvements were assumed at various intersections as part of this scenario. Those that are
not along Morrisville Parkway Extension are assumed to be completed as part of other projects as
listed in the 2035 CAMPO LRTP, including the widening of Green Level West Road and the opening
of the NC 540 and NC 55 interchange which was not completed when the capacity analysis for this
report was undertaken. These projects were accounted for in the future year scenarios of the traffic
forecast used in the capacity analysis and are shown in Appendix A. Under the Design Year (2035)
Build conditions, the peripheral study intersections operate at overall acceptable levels-of-service
during both peak periods with the exception of the NC 55 and Morrisville Parkway Extension
intersection. This location is reported to operate at LOS F during both peak periods. As
demonstrated by the LOS results, the expected improvements at the peripheral intersections and a
shift of traffic to the new interchange notably improve the operations at the peripheral intersections.
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Figure 3-5  Opening Year (2015) Build LOS Summary
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Table 3-8 Design Year (2035) Build Corridor LOS Results
Segment % of Base
Urban Street LOS FFS
NC 55 F 14.9
Green Level Church Road F 7.9
. . Segment Density
Multi-Lane Highway LOS (pc/mi/ln)
NC 55 F i
Green Level Church Road C 23.5
Morrisville Parkway Extension B 17.4
Two-Lane Highway Sefg‘;“t PTSF (%)
Morrisville Parkway Extension F 97.8

Table 3-9

Design Year (2035) Build Freeway LOS Results (NC 540 Toll Road)

Design Year (2035) Build

Interchange Area| Segment Type NC 540 Southbound - AM - PM
Density LOS Density LOS
Off-Ramp NC 55 Off Ramp 18.5pc/mi/ln| B [30.6 pc/mi/ln] D
Basic Segment  |Between Off Ramp and Off Loop Ramp 10.9 pc/mi/In A 23.0 pc/mi/In C
NC 55 Off-Ramp NC 55 Off Loop Ramp 7.6 pc/mi/In A 18.5 pc/mi/ln B
Basic Segment  |Between Off Loop Ramp and On Ramp 9.0 pc/mi/In A 18.0 pc/mi/ln C
On-Ramp NC 55 On Ramp 18.2 pc/mi/In B 34.1 pc/mi/ln D
Off-Ramp Green Level West Off Ramp 21.6 pc/mi/ln C 33.7 pc/mi/ln D
Green Level West - - -
Road (SR 1605) Basic Segment B\ctween Off Rvamp and On Loop Ramp 13.1 pc/@/ln B 26.5 pc/ml»/ln D
On-Ramp Green Level West On Ramp 12.3 pc/mi/In B 25.3 pc/mi/ln C
Partial Clover Interchange
Morisville Off-Ramp Mottisville Patkway Off Ramp 20.8 pc/mi/In C 33.2 pc/mi/ln D
Parkway Extension Basic Segment  [Between Off Ramp and On Ramp 12.3 pc/mi/ln B 25.1 pc/mi/ln C
’ On-Ramp Mortrisville Parkway On Ramp 14.2 pc/mi/ln B 27.3 pc/mi/ln C
Design Year (2035) Build
Interchange Area| Segment Type NC 540 Northbound : AM - PM
Density LOS Density LOS
Off-Ramp NC 55 Off Ramp 34.2 pc/mi/ln D 21.1 pc/mi/ln C
Basic Segment  |Between Off Ramp and Off Loop Ramp 26.1 pc/mi/ln D 12.3 pc/mi/ln B
NC 55 Off-Ramp NC 55 Off Loop Ramp 19.5 pc/mi/In B 8.4 pc/mi/ln A
Basic Segment  |Between Off Loop Ramp and On Ramp 17.9 pc/mi/In B 9.3 pc/mi/In A
On-Ramp NC 55 On Ramp 14.3 pc/mi/In B 2.5 pc/mi/ln A
Green Level West Off'—Ramp Green Level West Off Ramp 28.9 pc/@/ln D 16.7 pc/@/ln B
Road (SR 1605) Basic Segment  |Between Off Ramprand On Loop Ramp 26.3 pc/@/ln D 13.7 pc/@/ln B
On-Ramp Green Level West On Ramp 30.7 pc/mi/In D 18.5 pc/mi/In B
Partial Clover Interchange
Morrisville Off-Ramp Mottisville Patkway Off Ramp 33.3 pc/mi/In D 21.0 pc/mi/In C
. |Basic Segment  |Between Off Ramp and On Ramp 25.1 pc/mi/ln C 12.3 pc/mi/In B
Parkway Extension — - -
. On-Ramp Morrisville Parkway On Ramp 31.5 pc/mi/In D 18.7 pc/mi/In B
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Interchange Study Area
Detailed results for all interchange alternatives can be found in the full report, Morrisville Parkway

Extension and NC 540 Interchange Traffic Capacity Analysis Report (May 2012, October 2013 Addendum),
incorporated by reference.

The Build Alternative was analyzed under both traffic signal control and roundabout control. Under
traffic signal control and with the recommended lane configurations, both ramp intersections of this
configuration are projected to operate acceptably during both peak periods. Because the existing
bridge over NC 540 for this interchange is only a two-lane bridge, it is assumed that an additional
bridge will be constructed by 2035 in conjunction with the widening of Morrisville Parkway to a four-
lane cross section. With this in mind, the storage bays for the turn lanes at the interchange
intersections were not constrained to specific maximums as they were in the Opening Year (2015)
Build analysis.

When the interchange is analyzed under a dual-lane roundabout configuration, both ramp
intersections are projected to operate acceptably during both peak periods; however, the westbound
approach of Morrisville Parkway Extension at the NC 540 Northbound Ramps is projected to have a
v/c ratio of 0.97, which is considered to be approaching capacity. Once v/c ratios within a
roundabout configuration begin to approach (0.85) and then exceed capacity (1.0), overall operations
of the roundabout degrade significantly, even if not reported in the overall LOS result. Poor
operations on this approach may not necessarily break down the entire intersection because queuing
on this westbound approach would not interfere with the other roundabout. For the on- and off-
ramp approaches slip lanes or bypass lanes are recommended to increase capacity. These slip lanes
would operate under yield control.

The worst operating peak hour (AM or PM) intersection analysis results for the Design Year (2035)
Build Alternative scenario are summarized in Tables 3-10 and 3-11 and shown in Figure 3-6. All
intersections in Table 3-10 were analyzed as traffic signals. The lane geometries and volumes used in
this analysis are shown in Appendix A.
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Table 3-10  Design Year (2035) Build Peripheral Intersection LOS Results
. Traffic Design Year (2035) Build
Intersection and Approach Control AM PM
NC 55 at NC 540 SB Off Ramp B (14.7 sec) A (5.1sec)
Westbound Signalized F A
Northbound B D
NC 55 at NC 540 SB On Ramp B (18.6 sec) D (43.2 sec)
Northbound Signalized D F
Southbound B D
NC 55 at NC 540 NB Off Ramp B (14.5 sec) D (35.9 sec)
Eastbound Signalized D F
Southbound A C
NC 55 at NC 540 NB On Ramp A (9.0 sec) B (10.3 sec)
Notrthbound Signalized A A
Southbound E E
NC 55 at Morrisville Parkway Extension F (237.9 sec) | F (196.6 sec)
Eastbound F F
Westbound Signalized P P
Northbound F F
Southbound F F
SR 1625 (Green Level Church Road) at
Morr(isville Parkway Extension) D (457 sec) | D (38.9 sec)
Eastbound Sionalized E E
Westbound rgnaiize D D
Northbound D D
Southbound D D
Mills Park Drive Extension at
Morrisville Parkway Extension A (99 sec) A (7.3 sec)
Eastbound Sionalized A A
Westbound rgnaiize A A
Northbound C C
Southbound D D
Highcroft Road Extension at Morrisville Parkway Extension A (5.6 sec) A (7.5 sec)
Eastbound A A
Westbound Signalized A A
Northbound D D
Southbound D C
SR 1605 (Green Level West Road) at NC 540 NB Ramps C (28.9 sec) C (20.2 sec)
Eastbound Sionalized C B
Westbound & C B
Northbound D D
SR 1605 (Green Level West Road) at NC 540 SB Ramps B (13.5 sec) B (13.1 sec)
Eastbound Sionalized B B
Westbound g A A
Southbound C C

Legend

X = Overall intersection LOS; X.XX sec = Overall average delay per vehicle;

X = LOS per approach
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Table 3-11  Design Year (2035) Build Interchange Intersection LOS Results
Traffic Signal Roundabout
Intersection and Approach AM PM AM PM
LOS | v/c |LOS | v/c | LOS | v/c | LOS | v/c
Motrisville Parkway Extension C B A B
at NC 540 NB Ramps (22.4 sec) (19.8 sec) (9.8 sec) (14.8 sec)
Eastbound C 0.80 C 0.64 A 0.60 A 0.45
Westbound B 0.82 B 0.75 B 0.68 D 0.97
Northbound C 0.67 C 0.62 C 0.81 B 0.40
Morrisville Parkway Extension B C A A
at NC 540 SB Ramps (15.7 sec) (20.1 sec) (8.6 sec) (9.5 sec)
Eastbound B 0.75 C 0.88 B 0.76 B 0.57
Westbound B 0.63 B 0.83 B 0.39 B 0.58
Southbound C 0.55 C 0.68 B 0.28 C .61

Legend

X = Overall intersection LOS; X.XX sec = Overall average delay per vehicle;
X = LOS per approach; 0.00 = volume to capacity ratio per approach
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3.5 Recommended Alternative

The Build Alternative for the Morrisville Parkway Extension Improvements and NC 540 Interchange
is presented as the Recommended Alternative for the proposed project. The Build Alternative
includes the construction of a partial cloverleaf interchange along the Morrisville Parkway Extension
at NC 540 with ramps and loops in the northwest and southeast quadrants initially controlled by
roundabouts. It also includes the widening of the Morrisville Parkway Extension to a four-lane
divided roadway between SR 1625 (Green Level Church Road) and NC 55. As part of the widening,
the traffic control at the interchange ramps would be converted from roundabouts to traffic signals.
This alternative would utilize the recently constructed two-lane bridge across the NC 540 toll road
and require the construction of an additional bridge to accommodate the proposed typical section.

This alternative would fulfill the elements of the purpose and need for the project by increasing
connectivity as it would provide access to more arterials and a major freeway. Additionally, it would
provide additional carrying capacity along Morrisville Parkway once warranted. Preliminary designs
were prepared for the recommended alternative to help quantify environmental effects of the project.

3.6 Cost Estimates

The proposed Action is currently programmed only for planning and environmental study within the
2015 NCDOT TIP Plan, thus no initial project cost estimates had been developed. Currently, private
developers are constructing the majority of the Morrisville Parkway Extension to include two
dedicated travel lanes and the multi-use path.

Cost estimates for the two parts of the preliminary design concept for the Recommended Alternative
were developed. The cost for Part B (interchange only) is estimated to be $22.8 million, including
$18.8 million in construction costs and $4.0 million for right-of-way costs. The cost for Part C
(widening from two lanes to four, and conversion of interchange roundabouts to traffic signals) is
estimated to be $7.9 million, which are all construction related costs; it is assumed there would be no
ROW costs associated with Part C as all needed ROW for the widening would either be acquired
during Part B or would already be dedicated by developers.
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4.0 PROPOSED IMPROVEMENTS

4.1 Roadway Typical Section

The proposed typical section for the full build out of the Morrisville Parkway Extension consists of a
four-lane, raised median-divided roadway with curb and gutter (see Figure 4-1). The standard median
width is 21 feet and includes 1’-6” mountable concrete curb and gutter on each side. The median is
narrowed in sections to facilitate turn lanes.

Lane widths for the proposed cross section consist of one inner 12-foot wide travel lane and one 14-
foot wide outside travel lane with 2’-6” concrete curb and gutter. The additional width of the outside
lane can accommodate bicycle traffic; however, there is also a 10-foot wide multi-use path proposed
along the north side of the roadway. A five-foot wide sidewalk is proposed along the south side of
the roadway.

As previously discussed, the two-lane roadway is currently under construction as permitted by the
existing USACE EA. The proposed Action would widen that constructed roadway to meet the
recommended typical section described above.

When the extension is widened as part of the proposed Action, an additional bridge would be built to
accommodate the four-lane cross section. The existing 13-foot travel lanes on the bridge would be
adjusted to accommodate a 12-foot inside travel lane and a 14-foot outside travel lane for consistency
with the future four-lane condition.

Typical sections were also developed for the ramps and loops associated with the proposed
interchange. These are shown in Figure 4-2.

4.2 Right-of-way and Access Control

The minimum proposed right-of-way (ROW) width along Morrisville Parkway is 105 feet with a 78-
foot roadway section. Variations in the ROW width may occur to accommodate intersection
improvements or areas where major changes in terrain occur. Additional easements may also be
acquired as needed for drainage and utility easements.

An estimated four parcels along Twyla Road may require partial or full ROW acquisition for the
construction of the interchange (Part B). In compliance with developer agreements with the Town of
Cary, developers that are currently constructing the two-lane extension would dedicate the required
ROW along their project frontages, such that the needed ROW is available to the Town when the
widening (Part C of the proposed Action) is warranted. No additional ROW acquisitions are expected
for Part C of the proposed Action.

In the vicinity of the proposed interchange, Morrisville Parkway will have full access control with the
exception of access to the northern section of Twyla Road. The Town would apply to NCDOT for
temporary break of control-of-access in order to maintain access for the residential properties north
of Morrisville Parkway. Control-of-access would be reviewed if redevelopment were proposed for
the Twyla Road properties. A control-of-access fence would be placed at a minimum of 1,000 feet
beyond the ramp terminals at the interchange, if possible. Along the remainder of the new roadway,
access will be partially controlled through the presence of a median; local and collector streets will
have full access at intersections. At this time, the future land uses along the new roadway are expected
to be primarily residential neighborhoods, which will access the roadway from the local and collector
streets that serve the larger neighborhood and not individual driveways on the parkway itself.
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4.3 Design Speed and Speed Limit

The design speed for Morrisville Parkway is 50 mph. Proper horizontal and vertical design criteria
will be applied to the project, meeting AASHTO and NCDOT standards. The proposed posted speed
limit along Mortrisville Parkway is 45 mph.

4.4 Anticipated Design Exceptions

Design exceptions occur in areas where the minimum design standards are unattainable when
preparing the preliminary and final designs. Through the preliminary design phase, no design
exceptions are anticipated for this project beyond the temporary break in control-of-access for Twyla
Road, described previously.

4.5 Construction of Morrisville Parkway

As mentioned previously, the Morrisville Parkway Extension is to be constructed in phases, beginning
with a two-lane roadway that will connect the existing ends of the corridor (Part B). This construction
is currently underway by private developers and the Town of Cary and is not a part of the proposed
Action for this project. It has also been discussed that private developers are primarily responsible
for the initial construction of the roadway and for dedication of ROW to support the ultimate four-
lane divided typical section. Per the Town’s Land Development Ordinance (LDO), private
developments are required to upgrade or build the roadways along the frontage of their property to
comply with the Town’s vision for that roadway as documented in the Comprehensive Transportation
Plan. For the Oaks at Highcroft development at the eastern end of the proposed Morrisville Parkway
Extension, a developer agreement is in place to amend this requirement so that the developer would
build a longer two-lane section extending to NC 55, rather than the four-lane section along the
development frontage. Construction on this part of the extension started in November 2012 and is
anticipated to be completed by June 2014. Fryar’s Gate development has a developer agreement in
place to construct the 2-lane roadway along their project frontage, dedicate the full 105-foot right-of-
way, and make a payment in lieu of constructing the 4-lane segment. An agreement with the Greystone
developer is also in place and construction has begun on the segment of the extension from the
existing segment east of Green Level Church Road to just west of the NC 540 bridge. Finally, the
final 2,750-foot segment from 900 feet west of the NC 540 bridge across the properties along Twyla
Road to just west of future Highcroft Drive is funded and scheduled for construction by the Town in
late 2015 and 2016, independent of the proposed Action.

At the time when traffic volumes warrant increasing capacity on the parkway, the Town would
construct the widening effort (Part C) per the details of the USACE/NCDWQ 404/401 permits. All
ROW necessary for this widening will be available to the Town as it has been dedicated by the
developers or will be acquired with the Town’s construction of the final segment of Morrisville
Parkway Extension, separate from the proposed Action. Figure 4-3 illustrates which developments
are currently responsible for particular segments of the initial construction.
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4.6 Intersections and Interchanges

As proposed in the preliminary designs for the Build Alternative, a new interchange at NC 540 and
several new intersections are recommended. In addition, there are improvements recommended and
assumed to be completed by 2035 at several intersections within the project study area. As planned
developments proceed and future traffic demand is realized, the required improvements and traffic
control will be determined.

A discussion of the proposed interchange, new intersections, and specific capacity improvements is
included in the following subsections.

4.6.1 NC 540 Interchange

The Build Alternative includes an interchange between the Morrisville Parkway Extension and NC
540 as Part B of the proposed Action. The preliminary design for this alternative calls for a partial
cloverleaf interchange with ramps and loops located in the northwest and southeast quadrants. This
interchange would be located approximately two miles south on NC 540 from the existing NC 55
interchange and approximately two miles north of the SR 1605 (Green Level West Road) interchange,
which opened in the summer of 2012. As mentioned previously, Morrisville Parkway Extension is
being initially constructed as a two-lane roadway, utilizing the newly constructed two-lane bridge over
NC 540. However, the ultimate build out of the interchange is proposed to include an additional two-
lane bridge to accommodate the four-lane typical section with signalized interchange ramps.

4.6.2 Existing Intersection Improvements

The traffic capacity analysis completed for this study assumed various improvements to the existing
intersection of Morrisville Parkway and SR 1625 (Green Level Church Road) as well as the intersection
of Morrisville Parkway and NC 55. These improvements should be considered with the ultimate
build-out of the extension to four lanes. The recommended improvements include:

NC 55 and SR 3060 (Morrisville Parkway)

e Reconstruct the westbound approach to accommodate dual exclusive left-turn lanes with 450
feet of storage, two exclusive through lanes, and dual right-turn lanes each with 1,000 feet of
storage

e Construct a southbound right-turn lane with at least 400 feet of storage; construct an
additional southbound left-turn lane and ensure that both lanes have at least 1,000 feet of
storage

e Reconstruct the new eastbound approach to accommodate dual exclusive left-turn lanes with
at least 500 feet of storage, two exclusive through lanes, and an exclusive right-turn lane with
500 feet of storage

e Construct an additional northbound left-turn lane and ensure that both lanes have at least 350
feet of storage

SR 1625 (Green Ievel Church Road) and SR 3060 (Mottrisville Parkway)

e Reconstruct the westbound approach to accommodate dual exclusive left-turn lanes with 350
feet of storage, two exclusive through lanes, and dual right-turn lanes each with 300 feet of
storage

e Construct a southbound right-turn lane with at least 350 feet of storage; construct an
additional southbound left-turn lane and ensure that both lanes have at least 350 feet of storage

50



e Restripe the eastbound approach to an exclusive left-turn lane, an exclusive through lane, and
a shared through/right-turn lane

e Construct a northbound right-turn lane with at least 700 feet of storage

Reevaluation of traffic operations and travel patterns, community impacts, and future improvement
projects along NC 55 and Green Level Church Road will need to be considered before implementing
these improvements to compare future traffic conditions with the forecast volumes these
improvements are based on

4.7 Bicycle and Pedestrian Facilities/Greenways

There are several planned facilities for bicyclists and pedestrians within the study corridor. Both a
multi-use trail (part of the Batchelor Branch Trail) and bicycle route are planned along Morrisville
Parkway from Davis Drive to Green Level Church Road, as well as two grade-separated crossings
under the parkway for proposed greenways. A 10-foot multi-use path is proposed along the north
side of the roadway and would tie into other proposed greenway trails. A five-foot wide sidewalk is
proposed along the south side of the roadway to help facilitate pedestrian travel along the corridor.

Lane widths for the proposed typical section consist of one inner 12-foot wide travel lane and one 14-
foot wide outside travel lane to accommodate bicycle traffic.

4.8 Utilities

Construction of the proposed project will likely require some degree of adjustment, relocation, or
modification to existing public utilities. Any adjustments, relocations, or modifications will require
coordination with the affected utility company. Below is a description of the known existing utilities
within the project vicinity and any known future improvements to these utilities.

Power

Power in the area is provided by Duke Energy Progress. There are existing power supply lines around
and through the study area. An existing underground primary conductor line is buried along the north
side of the existing Morrisville Parkway (east of Green Level Church Road to Westfalen Drive). There
is an existing overhead primary conductor power supply along the east side of Twyla Road, with some
buried secondary conductor service that splits off of two transformers north and south of the
proposed corridor.

There are existing overhead primary conductor lines along the east side of NC 55 and Carpenter
Upchurch Road, as well as an underground primary conductor line that crosses the existing portion
of Morrisville Parkway between NC 55 and the CSX railroad. Two overhead transformers are located
at the intersection of NC 55 and Morrisville Parkway, near the northeast and southeast corners of the
intersection.

Duke Energy Progress has been upgrading facilities between the Harris Nuclear Plant (Apex, NC) and
a substation in RTP from 115 kilovolts (kV) to 230 kV. These improvements include a power
transmission line will require approximately 35 feet of ROW on both sides (70-foot total easement
requirement). The portion of this transmission line was constructed alongside the west side of NC 540
in the study area and was completed in early 2012. Efforts were made during preliminary design to
avoid impacts to the transmission towers along this line.
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Water and Sewer

The Town of Cary provides water and sewer through the study area. The final alighment of Morrisville
Parkway will include a planned 16-inch waterline running alongside the roadway. A small section of
this has been constructed as part of the Morrisville Parkway bridge over NC 540.

Natural Gas

PSNC Energy has identified three locations where the proposed Action may intersect one of their
underground natural gas lines. There is a four-inch plastic main located outside of the existing ROW,
along the north side of Morrisville Parkway at the intersection with Westfalen Drive, which is located
at the end of the existing Morrisville Parkway segment east of SR 1625 (Green Level Church Road).
A second location is an eight-inch plastic main located along the north side of Green Hope School
Road at the intersection with Twyla Road. Finally, there is an eight-inch plastic main located along
the west side of NC 55 just south of its intersection with Morrisville Parkway.

Fiber Optics/ Communications

Time Warner Cable and the Town of Cary both provide communication and fiber optic lines in the
vicinity of the proposed project. AT&T is the telephone provider in the area.

Figure 4-4 illustrates the major utilities located within the project’s study area.
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5.0 ENVIRONMENTAL EFFECTS OF PROPOSED ACTION

5.1 Natural Resources

This section of the EA provides a summary of the potential impacts to the natural environment.
Further details and analyses related to the natural environment are provided in the Natural Resonrces
Memorandum (August 2012), which can be viewed at Town of Cary Engineering Department, located
at 316 N. Academy Street, Cary NC 27513. Impacts to the natural environment were analyzed for the
study area. Field investigations were conducted in May 2012. Walking surveys were undertaken to
determine natural resource conditions and document natural communities, wildlife, and the presence
of protected species or their habitats. During surveys, wildlife identification involved a variety of
observation techniques, including active searching, visual observations, and observing the
characteristic signs of wildlife (sounds, scats, tracks, and burrows).

Due to the previous study and permitting process completed as part of the issuance of the USACE
Individual Permit in January 2009, a review of previously delineated wetlands and streams was
performed and any new impacts from changes to the preliminary design accounted for in the original
permit were evaluated.

5.1.1 Soils

The Wake County Soil Survey identifies 12 soil types within the study area, nine of which are classified
as nonhydric and moderately well-drained. The hydric soils contained within the study area are shown
in Table 5-1 and all soil types are shown in Figure 5-1.

Table 5-1 Hydric Soils within Study Area

Soil Name M%)rll)iltng Drainage Class Hydric Status
. Hydric inclusions of
Chewacla Cm Somewhat poortly drained Wehadkee
W?hadkee and Bibb Wo Poortly drained Hydric
Soils
Worsham sandy loam Wy Poortly drained Hydric

5.1.2 Water Resources

Water resources within the study area are part of the Jordan Lake Watershed of the Cape Fear River
basin. Ten jurisdictional streams were identified within the project study area, however, none of these
crossings fall into a Federal Emergency Management Area (FEMA) floodplain. All identified streams
are classified as Water Supply — IV Nutrient Sensitive Waters (WS-IV NSW). Eight jurisdictional and
two non-jurisdictional wetlands were identified within the study area; all wetlands are classified as
bottomland hardwood forest with the exception of one, which is also designated as freshwater marsh.
All identified water resources within the study area are shown in Figure 5-2. Tables 5-2 and 5-3
summarize the impacts of the Build Alternative to streams and wetlands, respectively. It should be
noted that initial construction of the Morrisville Parkway Extension that is currently underway will
result in impacts to most of the identified streams. The proposed Action would require the
lengthening of the hydraulic structures to accommodate widening the roadway.
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Table 5-2

Stream Impacts

Stream Length (ft) Length (ft) ' . Corr?p.ens-atory Town
Crossing # Part B - P.art C - Classification Mltlg?tlon Buffers
Interchange Widening Required?

SC-1 0 60 Perennial Yes 100°
SC-2 0 60 Perennial Yes 100°
SC-3 887 70 Perennial Yes 100°
SC-4 0 40 Perennial Yes 100?
SC-5 0 46 Perennial Yes 100°
SC-6 0 42 Perennial Yes 100°
SC -8 0 0 Perennial Yes 50°
SC-11 0 0 Perennial Yes 50
SC-12 0 0 Perennial Yes 50
SC-13 0 0 Perennial Yes 100°

Total 887 318
Table 5-3 Wetland Impacts
) Impacted Acres
Wetland NCWAM C(lassification Hyd.r 010g1c pPart B - Imp acted‘ Acrfes
# Classification I Part C - Widening
nterchange
WC -2 | Bottomland Hardwood Forest Riparian 0.22 0.00
WC -3 | Bottomland Hardwood Forest Riparian 0.02 0.00
WC -6 | Bottomland Hardwood Forest Riparian 0.00 0.00
WC -7 | Bottomland Hardwood Forest Riparian 0.00 0.05
Bottomland Hardwood .
we-8 Forest/Freshwater Marsh Riparian 0.00 0.00
WC -10 | Bottomland Hardwood Forest Riparian 0.00 <0.01
WC -11 | Bottomland Hardwood Forest Riparian 0.00 0.00
WC - 13 | Bottomland Hardwood Forest Riparian 0.00 0.00
WC - H | Bottomland Hardwood Forest | Non-Riparian | Non-jurisdictional | Non-jurisdictional
WC -1 | Bottomland Hardwood Forest | Non-Riparian | Non-jurisdictional | Non-jurisdictional
Total 0.24 0.05

The Town proposes to mitigate their requested wetland and stream impacts through payment to the
NC Ecosystem Enhancement Program (NCEEP). According to the Individual Section 404 Permit,
approved in January 2009, the NCEEP has accepted compensatory mitigation for the Greystone
portion of the project which includes 731 linear feet of permanent stream impacts and 0.17 acre of
permanent wetland impacts. The Greystone portion of the project extends from the western end of
the project to the development’s eastern property line, shared with the Town property. The property
line is approximately 900 feet west of NC 540, as was shown in Figure 4-3. One isolated pond is
located within the study area boundaries; however, there is no apparent hydrologic connection and
the pond is considered non-jurisdictional. There were previously two ponds located along the NC
540 alignment, but these have been filled by the recent construction of the freeway.
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The surface waters within the study area are located in an area subject to the Jordan Lake Buffer Rules
and these rules may be applicable to any future permit modifications; however, regardless of the
previously obtained permits, the Town requires more stringent buffer rules than those included in the
Jordan Lake Buffer Rules, including a 100-foot Urban Transition Buffer (UTB) on all USGS surface
waters and 50-foot buffers on all surface waters mapped on the Wake County Soil Survey. These
buffers are shown in Table 5-2. Specific BMPs and buffer area treatments to satisty both NCDOT
and the Town requirements would be determined during the final design phase for the project.

5.1.3 Biotic Resources

Five terrestrial communities were identified in the study area: maintained/disturbed, piedmont/low
mountain bottomland forest, mesic mixed hardwood forest, recent cutover, and agricultural. The
largest community type is the maintained/distutbed community (approximately 69 acres).
Undisturbed forest lands include the piedmont/low mountain bottomland forest and mesic mixed
hardwood forest; there are approximately 87 acres of these types of communities combined within
the project study boundary. These terrestrial communities may be disturbed by project construction
as a result of grading and paving of portions of the study area; however, the majority of that area
would be impacted by the private residential developments, as opposed to by the proposed Action.
Wildlife observed within these communities included mammals such as the gray squirrel, raccoon,
white-tailed deer; birds including the white warbler, chipping sparrow, American crow, Carolina
chickadee, tufted titmouse, indigo bunting and eastern bluebird; and reptile or amphibian species
including the eastern box turtle, the five-lined skink, and the American toad.

The aquatic communities within the study area were drastically deteriorated due to eroded and
undercut stream banks as well as turbid waters. Thus, no fish or amphibians were observed; however,
bluegill, spring peepers, and cricket frogs could be found.

Three species from the NCDOT Invasive Exotic Plant List for North Carolina were found to occur
in the study area including Napalese browntop, Japanese honeysuckle, and Chinese privet. NCDOT
will manage invasive plant species as appropriate.

5.1.4 Threatened and Endangered Species

As of September 22, 2010, the United States Fish and Wildlife Service (USFWS) lists three federally
protected species for Wake County, as shown in Table 5-4. Review of the habitats within the study
area indicates that the proposed project would have no effect on any of the federally protected species.

Table 5-4 Federally Protected Species Listed for Wake County

Scientific Name Common Name Federal Habitat BIOIOgl(.:al
Status Present Conclusion
Picoides borealis Red-cockaded woodpecker | Endangered No No Effect
Alasmadonta Dwarf wedgemussel Endangered No No Effect
heterodon
Rhus michanxii Michaux’s sumac Endangered Yes No Effect

A USFWS proposal for listing the Northern Long-eared Bat (Myotis septentrionalis) as an Endangered
species was published in the Federal Register in October 2013. The listing may become effective as
soon as April 1, 2015. NCDOT is working closely with the USFWS to understand how this proposed
listing may impact NCDOT projects. NCDOT will continue to coordinate appropriately with USFWS
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to determine if this project will incur potential effects to the Northern long-eared bat, and how to
address these potential effects, if necessary. The Town of Cary will coordinate with NCDOT’s
Natural Environment Section so that NCDOT can obtain Endangered Species Act concurrence
regarding this species from USFWS. In addition, as this proposed project is being administered
through NCDOT’s Local Programs Management Office, such coordination with the USFWS and the
Municipality shall also include NCDOT’s Division 5 office and the Local Programs Management
Office, in order to ensure proper documentation of the steps taken to comply with the Endangered
Species Act.

5.2  Hydrology and Drainage

Water resources within the study area are part of the Jordan Lake Watershed of the Cape Fear River
basin [USGS Hydrologic Unit 03030002, subbasin 03-06-05]. Detailed descriptions of the analysis
methodology and proposed drainage structures are contained in the Hydranlic Technical Memorandum
(July 2012), which can be viewed at Town of Cary Engineering Department, located at 316 N.
Academy Street, Cary NC 27513.

The Hydraulic Technical Memorandum was prepared prior to the beginning of construction on the
Morrisville Parkway Extension; thus, it makes recommendations for new hydraulic structures, as none
were present when that technical report was completed. Preliminary drainage structure sizes were
estimated for major drainage structures (727 in diameter or larger) based on existing floodplain
information, topographic information, and channel geometry. Table 5-5 summarizes the drainage
structures recommended as a result of the preliminary hydraulic analysis. There are additional
jurisdictional stream crossings for the proposed Morrisville Parkway; however, only five of the
crossing would require a major structure. The structure site numbers correspond to those shown in
Figure 5-3. These recommendations are preliminary and are subject to change based on information
obtained from a more detailed study during the final design phase of the project.

Table 5-5 Recommended Drainage Structures
Site # Existing Recommended Structure
Structure Structure Type Dimensions (ft)
1 None Single RCBC 5x8
2 None Single RCBC 7x6
3 None Single RCBC 4x8
4 None Single RCBC 10x9
5 None Single RCBC 6x6

5.3 Cultural Resources

5.3.1 Historic Architectural Resources

The project study area was surveyed for historic resources as part of two different survey efforts. In
2005, the western half of the project’s Area of Potential Effect (APE), from SR 1625 (Green Level
Church Road) up to and including the proposed interchange with NC 540 was surveyed. The NC
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State Historic Preservation Office (NCSHPO) determined that while four properties were identified
as being 50 years of age or older, none were eligible for listing in the National Register of Historic
Places (NRHP). Additionally, there were no existing NRHP properties within this part of the study
area. NCSHPO confirmed that the 2005 survey would suffice for use in this study (Appendix B).

The eastern part of the study area from NC 540 to NC 55, however, had not been surveyed recently.
The Town of Cary completed a town-wide Historic Resources Survey and Inventory Update in the
spring of 2012, which covered this eastern portion of the study area. The survey update identified
four properties east of NC 540 that could have historical or architectural importance pursuant to
Section 106 of the National Historic Preservation Act.

e WA 0981 — Tom Scott Farm; Located at 201 and 210 Fryars Frontier Trail, this resource
consists of a 19" century log house as well as multiple associated tobacco barns on the
property. This resource is currently located within the study area for the proposed project.
The inventory indicates that this resource is to be demolished in 2012 as part of a subdivision
development; however, some of the tobacco barns may be relocated to the Town of Apex
through a private negotiation between the owner and the Apex Historical Society.

e WA 7205 — This house located at 7317 Green Hope School Road is a post-World War I Farm
Complex and was newly identified as part of the Town’s update. This resource is
located approximately 0.3 miles south of the proposed project and is separated from it by
woods and Green Hope School Road.

e WA 7197 — This house located at 6827 Indian Wells Road is described as a 20" century popular
house type during the Boom, Bust, and Recovery between the World Wars. It was newly
identified as part of the Town’s update. The structures on this property are located
approximately 0.4 miles north of the proposed project and are separated from it by woods.

e WA 0760 — This house located at 3890 NC 55 is a Populism to Progressivism house built
near 1900. The structures on this property include a house, a tobacco barn, sheds, and a log
crib. The structures are located approximately 0.4 miles north of where the proposed
project ties into existing Morrisville Parkway at NC 55. Additionally, NC 55 separates the
project from the resource.

The results of this inventory have been reviewed and approved by NCSHPO. In a letter dated July
16, 2012, NCSHPO (Appendix B) documented their determination that none of these four resources
are eligible for listing in the NRHP and NCSHPO has no comment on the project as proposed.

5.3.2 Archaeological Resources

According to the North Carolina Department of Cultural Resources, there are no known
archaeological sites within the project area. In a letter dated December 29, 2011 (Appendix B), the
NCSHPO recommended that no archaeological investigation be conducted in connection with this
project based on their knowledge of the area and the lack of any known sites in the area.

5.4  Section 4(f) Resources

Section 4(f) resources include publicly owned parks, recreation areas and wildlife or waterfowl refuges,
ot any publicly or privately owned historic site listed or eligible for listing on the NRHP. There are
no Section 4(f) resources within the project study area; thus, no further consultation or evaluation is
required.
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5.5 Section 6(f) Resources

The Land and Water Conservation Fund Act (Section 6(f)) at 16 USC 460 is a primary funding source
of the U.S. Department of the Interior for outdoor recreation development and land acquisition by
local governments and state agencies. This Act is meant to preserve outdoor recreation resources and
is applicable to projects impacting recreational lands purchased or improved with land and water
conservation funds (FHWA, 1998). No such lands are impacted by the project; therefore, a Section
6(f) evaluation is not necessary.

5.6 Farmland

The Farmland Protection Policy Act (FPPA) of 1981 (7 CFR 0658), implemented by the US
Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS), requires all
federal agencies to consider the impact of land acquisition and construction activities on prime and
important farmland soils in an effort to “minimize the extent to which federal programs contribute to
the unnecessary conversion of farmland to non-agricultural uses” (Public Law 97- 98, Section 1539-
1549, 7 USC 4201, et seq). According to the FPPA Guidelines, land that is already committed to
urban development or water storage does not qualify as farmland and is therefore not subject to the
FPPA. As per 7 CFR 658.2(a), land that is identified as an “urbanized area” (UA) on the Census
Bureau Map is considered already committed to urban development or water storage. As shown in
Figure 5-4, the study area is within the Raleigh Urban Area as of the 2010 Census. Thus, the proposed
Action has no impact on FPPA protected farmlands.

5.7 Social Effects

The Town of Cary has completed a standard NCDOT Community Characteristics Report (CCR) for
the proposed project that details the character of the study area and surrounding vicinity. This report
examines, in depth, how the proposed project would interact within the social and natural context of
the area. This report can be found on file with the Town. The following sections summarize the
tindings of the CCR.

5.7.1 Neighborhoods and Communities

The primary land use in the vicinity of the proposed Action is residential neighborhoods. There are
also two elementary schools and a middle school near the study corridor. There are multiple
established neighborhoods near the project area, including Greystone and Highcroft. These
neighborhoods have future plans to expand toward the proposed roadway.

The project study area is wholly contained in the 2010 Census Tract 534.11 and accounts for
approximately 5% of the land area within that tract. According to the US Census Bureau’s American
Community Survey, approximately 112 residents in Census Tract 534.11 (2.2% of the population)
have Limited English Proficiency (LEP), and approximately 1.2% of the households in the tract have
LEP. None of these residents or households, however, are expected to be directly affected in the
project study area, since most of the properties within the corridor are undeveloped, owned by the
Town of Cary, or large parcels that are in some stage of the development process.

As stated in the CCR, the construction and opening of the NC 540 toll road has already affected the
quality of life for neighborhoods along the freeway corridor, including the Twyla Road neighborhood
which is directly adjacent to the proposed highway. The construction of the Morrisville Parkway
Extension will further affect the Twyla Road community by bisecting the community of residential
properties on large lots. The effect of the two roadway projects was conveyed to the neighborhood
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during public involvement during the NC 540 planning and environmental process as well as the
development of the Town’s Northwest and Southwest Area plans. At those times, the property
owners along Twyla Road expressed the desire to remain a residential neighborhood. Based on this
desire, both the Southwest and Northwest Area Plans contain notes that address the community as
an existing very low density residential neighborhood and that the residents wish to revisit the
designation upon the construction of the Morrisville Parkway interchange at NC 540.

With the start of this study, the Twyla Road property owners have reassessed their positions and have
created a limited liability corporation (LLC) to combine their properties for sale. The residents have
also addressed Town Council and applied to change their properties’ land use designations from Very
Low Density Residential (VLDR) and Medium Density Residential (MDR) to Mixed Use (MXD).
The request is consistent with the Town’s land use plans for a neighborhood activity center near the
intersection and was approved by Cary Town Council on October 11, 2012 (see Section 5.8).

The proposed Action would not disrupt the neighborhood stability within this area; rather, it would
serve to connect these new neighborhoods as they expand and continue to develop. The project will
prove to be not only an important transportation link to relieve commuter congestion, but also to the
roadway and non-motorized travel connections between new residential subdivisions and nearby
neighborhood amenities including the aforementioned activity center, the Mills Park schools, and
nearby Thomas Brooks, Mills, and USA Baseball parks.

5.7.2 Relocations of Residences and Businesses

Some acquisition of property to accommodate the right-of-way required for the proposed Action
would be required. Relocation of five residences is anticipated; no relocations of businesses are
anticipated. The acquisitions would occur primarily along Twyla Road in the southeast quadrant of
the proposed interchange to accommodate the ramp and loop interchange design.

The relocation program for the proposed Action would be conducted in accordance with the Federal
Uniform Relocation Assistance and Real Property Acquisitions Policies Act of 1970 (Public Law 91-
646) and the North Carolina Relocation Assistance Act (GS-133-5 through 133-17). The program is
designed to provide assistance to displaced persons in relocating to a replacement site in which to live
ot do business which is comparable to their existing location.

5.8 Economic Effects

The proposed Action would provide an opportunity for limited mixed-use and commercial
development near the interchange within a neighborhood activity center, as planned for in the Town
Land Use Plan and the Northwest and Southwest Area Plans.

A neighborhood activity center (NAC), as described in the Town Land Use, typically provides “the
commercial and institutional uses necessary to support the common day-to-day demands of the
surrounding neighborhood for goods, services, and facilities. The activity center should also supply
limited local office space demanded by neighborhood businesses, and provide medium and/or high-
density housing for the neighborhood, conveniently located near the center’s shopping and
employment. A grocery store or drug store will normally be the principal establishment.”

5.9 Land Use

Western Cary has experienced rapid growth in recent years, and there have been a number of
infrastructure improvements planned and completed to accommodate this growth including the
construction of NC 540, the widening of NC 55, and upgrades to arterials in the area to increase
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network capacity. This growth and the accompanying projects have already spurred the rezoning and
development of large tracts in the area from agricultural and very low density residential to low and
medium density subdivisions. The construction of the proposed project would have little effect on
the future local land uses as they are already changing to the mixed uses and medium-density residential
uses projected in the Town’s Land Use Plans and accompanying small area plans.

5.10 Indirect and Cumulative Effects

As previously mentioned, the Town of Cary completed a Community Characteristics Report for the
proposed project which included an assessment of any indirect and cumulative effects that the project
may have. Western Cary has experienced rapid growth in recent years, and the Town has worked to
develop and implement land use and infrastructure plans to accommodate this growth. These plans
include a comprehensive plan that addressed growth, land use, transportation and housing; a growth
management plan; specific small area plans; and a comprehensive transportation plan. The proposed
Action has the potential for moderate indirect and cumulative impacts because the project creates a
new transportation link and a land use node that will reduce travel times, change travel patterns, and
expose properties to greater traffic volumes; however, the proposed project is in line with surrounding
development, long planned for by the Town.

These effects are typical to the western Cary area over the past decade, and have been set into motion
by the recent completion of NC 540. The residential development that would typically be attributed
to the interchange has already begun. Development in the area most directly affected and served by
the interchange has already begun and property owners support the construction of the interchange
and complementary infrastructure.

Comprehensive planning efforts by the Town over the past decade have put the policies and
procedures in place that show the vision and intent to develop in western Cary, to provide the adequate
infrastructure to support this growth, and to protect the natural and human environment during the
growth. The Town of Cary has developed a Secondary and Cumulative Impacts (SCI) Master Mitigation Plan
in cooperation with the N.C. Department of Environment and Natural Resources (NC DENR) to
provide a holistic review of the environmental impacts associated with planned land use changes and
infrastructure projects deemed necessary by the Town Council. The SCI Master Mitigation Plan
identifies the environmental impacts associated with the Town’s plans for creating, expanding, and/or
changing water, sewer, and transportation facilities and the programs in place that mitigate identified
impacts. The Town of Cary entered into a Memorandum of Agreement (MOA) with NCDENR,
effective July 26, 2005, about the use of the document and its period of applicability (10 years). Every
two years, the Town of Cary submits an update to NCDENR for its SCI Master Mitigation Plan.

The SCI Master Mitigation Plan outlines how the Town is taking progressive steps to protect its
environmental heritage by promoting orderly growth through development and implementation of
the Town Standard Specifications and Details Manual. Through effective planning, the Town has
anticipated infrastructure problems and needs by developing cost-effective, viable solutions
implemented as a part of the Town’s 10-year capital improvements plan. The capital plan is guided
by Cary’s numerous planning documents, specifically the comprehensive transportation plan (CTP)
and utilities master plans.

Town of Cary understands that infrastructure planning strategies must be formulated in order for the
community to grow in a sustainable manner. By implementing these strategies, the Town preserves
important ecological areas in the form of open space; ensures that its citizens have adequate
recreational resources; and meets water, wastewater, and transportation demands.
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The SCI Master Mitigation Plan summarizes potential SCI to the Planning Area, the likelihood of
impacts, and the mitigation measures in place to address them. These mitigation measures will offset
environmental impacts associated with growth that are likely to occur with or without planned
infrastructure projects. The main SCI concerns addressed in the plan include the loss of open space
(including forests and agricultural lands) and the potential for impacts to water resources, aquatic
habitats, and associated aquatic species including freshwater mussels. Fortunately, many measures are
currently in place to limit SCI as growth occurs in the Town. Planning processes guide development
in appropriate areas. Ordinances protect open space, water supply watersheds, stream buffers,
floodplains, and wetlands; and require stormwater controls to limit water resources impacts. These
efforts protect the Town’s natural resources and quality of life for its citizens. A summary of the
mitigation efforts applicable to the Morrisville Parkway Improvements and NC 540 Interchange
project are presented in Table 5-0.

5.11 Noise Analysis

To determine the noise impacts of the project, an analysis was conducted in accordance with the
provisions in 23 CFR 772. Detailed results of the noise analysis are presented in the Traffic Noise
Abnalysis (August 2012). This analysis can be found in Appendix C and a copy of the unabridged version
of the technical report can be viewed at the Town of Cary Engineering Department, located at 316 N.
Academy Street, Cary NC 27513,

As part of this evaluation, the existing noise levels were measured in the vicinity of the proposed
project. The maximum design year (2035) peak hour equivalent sound level (L) traffic noise levels
expected by receptors in the vicinity of the project were predicted. A receptor is defined as any noise
sensitive land use or structure that receives traffic noise, such as a house, a church building or
playground. The FHWA Traffic Noise Model 2.5 (TNM) was used to compute the future design year
noise levels in this study. Traffic noise impacts were determined from the current procedures for the
abatement of traffic noise and construction noise, defined in 23 CFR 772. Traffic noise impacts were
determined based on the procedures set forth in the NCDOT Traffic Noise Abatement Policy. Where
traffic noise impacts were predicted, the analysis included an examination and evaluation of alternative
noise abatement measurements for reducing or eliminating the noise impacts.

5.11.1 Noise Abatement Criteria

To determine if roadway noise levels are compatible with various land uses, the FHWA developed
noise abatement criteria and procedures to be used in the planning and design of roadways. These
abatement criteria and procedures are in accordance with 23 CFR 772, USDOT, FHWA, and
Procedures for Abatement of Highway Traffic Noise and Construction Noise. A summary of the
FHWA Noise Abatement Criteria for various land uses is presented in Table 5-7.

Noise mitigation measures must be considered when future noise levels either approach or exceed the
criteria levels, or if there are substantial increases over the ambient noise levels. An impact that
represents a “substantial increase” is based on a comparison of the existing noise level [Leq(h)] with
the predicted increase with respect to a change to noise levels in the design year of between 10 and 15
dB(A) or more, as shown in Table 5-8.
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Table 5-6 Areas of Potential Impacts to be Addressed by Permitting and Mitigation Programs

f{::;ﬁt?ental fI"O(;tgrét; al Types of SCIs Mitigation Programs
Topography and | Limited Some floodplain loss from commercial Floodplain Protection — No residential development or fill in floodplain; commercial development
Floodplains Impact development in floodplain must obtain special use permit which limits development in floodplain (Town
Isolation of floodplain from stream by channel permits approx. 1 /yeat
entrenchment; loss of nutrient exchange Open Space Goals and Land Use Plans often preserve additional corridors along required ripatian
capabilities buffers
Land Use Potential Conversion of agricultural and forested land uses Land Development Ordinance
Impact to mainly residential land uses Land Use Planning encourages development around town center, selected corridors, and mixed
use developments
Growth Management Plan
Parks, Recreation, Greenway, and Open Space Planning
Wetlands Limited Loss through development; subsequent loss of Wetland Protection through Section 404 and Section 401
Impact habitat and habitat fragmentation, reduction in Riparian Buffers — 100 feet on perennial and intermittent streams
genetic diversity, and loss of attenuation of flow Floodplain protection ordinance
Loss of wetland function through pollutant loading | Stormwater programs reduce pollutant loads to wetlands
Air Quality Limited Reduction in air quality due to increased vehicular | Wake County Air Quality Task Force
Impact traffic Transportation elements of bicycle lanes, greenways, and alternative methods such as light- rail

Negative impacts to human health (i.e. asthma);
acid rain; reduced visibility

and alternative fuel vehicles

C-Tran system — mass transit for Cary and surrounding areas
Alternative fuel vehicles used by Town of Cary

LDO connectivity requirement

Tree Protection Ordinance

Noise Levels Potential Increase in overall noise level in Planning Area Transportation Planning
Impact Negative impacts to human health Development buffers
Surface Water Potential Water quality degradation; increase in stormwater Ripatian Buffers — 100 feet on perennial and intermittent streams
Resources Impact runoff Floodplain Protection — No residential development or fill in floodplain
Alteration of natural hydrograph (i.e. magnitude, Stormwater — Impervious limited to 12-36 percent, or stormwater controls required; Part C
timing, frequency, duration, rate of change); lower | requires runoff volume be controlled; outfall velocity requirements
and more frequent low-flow conditions; alteration | Erosion and Sediment Control — Plan review and pre-construction process; plan required at
of channel morphology 12,000 sq. feet.
Wetland Protection through Section 404 and Section 401
Watershed Protection Overlay District — establishes additional stringent regulations for water
supply watersheds
Clean Water Management Trust Fund — Funding to protect floodplains and buffers on White Oak
Creck and implement headwater stormwater controls on Swift Creek
Work with agencies to identify restoration projects and funding to improve water quality in 303(d)
listed streams
Open space preservation efforts
Forest Resources | Potential Conversion to other uses Riparian Buffers — 100 feet on perennial and intermittent streams
Impact Reduction in air quality; increase in near-surface air | Parks, Recreation, Greenway, and Open Space Planning — protect important habitat areas and

temperature; habitat fragmentation

examine connectivity
Lane Use Planning — encourages development in Town Center and growth corridors




Table 5-7 Noise Abatement Criteria

Houtly Equivalent A-Weighted Sound Level (decibels (dB(A))

.. Activi .

Activity . 'ty Evaluation . . ..
Criterial . Activity Description
Category ) Location
Leq(h)
Lands on which serenity and quiet are of extraordinary
. significance and setve an important public need and whete
A 57 Exterior & p p

the preservation of those qualities is essential if the area is
to continue to serve its intended purpose.

B3 67 Exterior Residential

Active sport areas, amphitheaters, auditoriums,
campgrounds, cemeteries, daycare centers, hospitals,
libraties, medical facilities, parks, picnic areas, places of
Cc3 67 Exterior worship, playgrounds, public meeting rooms, public or
nonprofit institutional structures, radio studios, recording
studios, recreation areas, Section4(f) sites, schools,
television studios, trails, and trail crossings

Auditoriums, day care centers, hospitals, libraries, medical
facilities, places of worship, public meeting rooms, public
or nonprofit institutional structures, radio studios,
recording studios, schools, and television studios

Hotels, motels, offices, restaurants/bars, and other

E3 72 Exterior developed lands, properties or activities not included in A-
DorF

Agriculture, airports, bus yards, emergency services,
industrial, logging maintenance facilities, manufacturing,
mining, rail yards, retail facilities, shipyards, utilities (water
resources, water treatment, electrical), and warehousing

D 52 Interior

G - - Undeveloped lands that are not permitted

The Legw Activity Criteria values are for impact determination only, and are not design standards
for noise abatement measures.

The equivalent steady-state sound level which in a stated period of time contains the same acoustic
energy as the time-varying sound level during the same time period, with Leqn) being the hourly
value of L.

Includes undeveloped lands permitted for this activity category.

5.11.2 Ambient Noise Levels

Ambient noise is that noise which is all around us caused by natural and manmade events. It includes
the wind, rain, thunder, birds chirping, insects, household appliances, commercial operations, lawn
mowers, airplanes, automobiles, etc. It is all noise that is present in a particular area. Existing traffic
noise exposure is relatively unvarying in the vicinity of the proposed project. NC 55 and SR 1625
(Green Level Church Road) are the dominant existing noise sources for receptors adjacent and in
close proximity to the proposed facility. NC 540 opened to traffic on August 2, 2012, which is after
the original data collection date. Additional ambient noise measurements were taken in October 2013
to reflect conditions with NC 540 opened. Those measurements did not affect the results of the
original noise analysis. A memo detailing the results of the updated ambient noise level measurements
was submitted to the Town and can be viewed along with the full technical report. While the base
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year model does not reflect this facility, the No-Build model includes NC 540 and its projected future

year volumes.

Table 5-8

NCDOT “Substantial Increase” Noise Impact Criteria

Hourly Equivalent A-Weighted Sound Level (decibels (dB(A))

Existing Noise Level! Predicted Design Year Noise Level
(Leq(h)) Increase? (Leq(h))

50 or less 15 or more

51 14 or more

52 13 or more

53 12 or more

54 11 or more

55 or more 10 or more

Loudest houtly equivalent noise level from the combination of natural and mechanical sources and
human activity usually present in a particular area.
Predicted hourly equivalent Design Year traffic noise level minus existing noise level.

Ambient noise monitoring data was collected at eight locations in conjunction with this traffic noise
analysis. For the traffic noise analysis, loudest-hour existing noise levels were assessed as the TNM-
predicted noise levels based on existing loudest-hour traffic estimates, or the ambient noise levels
obtained at representative locations in the field. Measurement locations are shown in Figure 5-5 and
summarized in Table 5-9.

Table 5-9 Ambient Noise Levels
Site No. Location Leq N((:;EZ)Level
2001 NE corner of Mottisville Parkway and Westfalen Drive 53
4501 SE corner or Mills Park Elementary School Property, near playgrounds 64
4502 Mills Park Elementary Parking Lot 54
4511 NE Corner of Green Level Church Road and Morrisville Parkway 63
4512 Indigo Ridge Place Loop 56
4521 909 Twyla Drive 57
4522 1013 Twyla Drive 54
4525 1003 Twyla Drive 53
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5.11.3 Future Traffic Noise Levels

In general, the traffic situation is composed of a large number of variables that describe different cars
driving at different speeds through a continuously changing roadway configuration and surrounding
terrain. Due to the complexity of the problem, certain assumptions and simplifications must be made
to predict roadway traffic noise. The TNM traffic noise prediction model uses the number and type
of vehicles on the planned roadway, their speeds, the physical characteristics of the road (curves, hills,
depressed, elevated, etc), receptor location and height, and, if applicable, barrier type, barrier ground
level and barrier top elevation.

The noise predictions made in this report are roadway-related noise predictions for the traffic
conditions during the year being analyzed. Peak hour design and LOS C volumes were compared,
and the volumes resulting in the noisiest conditions were used with the proposed posted speed limits.
During all other time periods, the noise levels will be no greater than those indicated in this report.
The TNM computer model was utilized to determine the number of land uses (by type) that would
be impacted during the peak hour of the design year 2035.

5.11.4 Future Traffic Noise Impacts

Traffic noise impacts occur at identified receptors (Figure 5-5) when the predicted traffic noise levels
either:

e Approach or exceed the FHWA noise abatement critetia (with "approach" meaning within
1 dB(A) of the NAC values listed in Table 5-7), or
e Substantially exceed the existing noise levels (refer to Table 5-8).

FHWA and NCDOT require that feasible and reasonable measures be considered to abate traffic
noise at all predicted traffic noise impacts. Measures considered include highway alignment selection,
traffic systems management, buffer zones, noise walls, and earth berms.

Of the 161 identified receptors, traffic noise is predicted to create 14 traffic noise impacts due to
predicted design year 2035 build-condition noise levels that will approach or exceed FHWA noise
abatement criteria or as a result of substantial noise level increases over existing ambient noise levels.
Five of these receptors were residences that are expected to be acquired for project ROW or ongoing
residential development, leaving nine impacted receptors to be considered for noise abatement. The
number and type of predicted traffic noise impacts in each segment are shown in Table 5-10. The
impacts are delineated as either approaching or exceeding the FHWA NAC, by having a substantial
increase in Design Year 2035 build-condition traffic noise levels over existing ambient noise levels, or
by meeting both criteria. The impacted receptors are primarily located along the existing portion of
Morrisville Parkway on the western end of the project. The receptors represent a number of
townhomes built closely to the roadway.
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Table 5-10

Traffic Noise Impact Summary

Aiproxim?}llt.e numl}i:er ijmp?;fsgie;eggrs Substantial | Impacts Due Im "1;(21?1 or
Alternative pproaching or bxceeding Noise Level to Both 2% C;lg
Increasei Criterialil 779
A B C D E F G
Existing 0 0 0 0 0 0 0 N/A N/A 0
No-Build 0 4 0 0 0 0 0 5 3 5
Build 0 |9/5%| O 0 0 0 0 2 2 9
1. Predicted traffic noise level impact due to approaching or exceeding NAC.
1.  Predicted “substantial increase” traffic noise level impact.
ii.  Predicted traffic noise level impact due to exceeding NAC and “substantial increase” in build-
condition noise levels.
tv.  The total number of predicted impacts is not duplicated if receptors are predicted to be impacted by
more than one criterion.
v.  There are 14 receptors that are impacted in the Build Scenario; five of those impacts are not included
in the total as they are expected to be property relocations due to the interchange or ongoing
residential development.

5.11.5 Traffic Noise Abatement Alternatives

FHWA and NCDOT require that feasible and reasonable noise abatement measures be considered
and evaluated for the benefit of all predicted build-condition traffic noise impacts. Feasibility and
reasonableness are distinct and separate considerations. Feasibility is the consideration as to whether
noise abatement measures can be implemented. Reasonableness is the consideration as to whether
noise abatement measures should be implemented. Per NCDO'T Policy, the following traffic noise
abatement measures may be considered: highway alignhment selection, traffic systems management,
buffer zones, noise barriers (earth berms and noise walls), and noise insulation of Activity Category D
land use facilities.

Roadway Alignment

Roadway alighment selection involves the horizontal or vertical orientation of the proposed
improvements in such a way as to minimize impacts and costs. The selection of alternative alignments
for noise abatement purposes must consider the balance between noise impacts and other engineering
and environmental parameters. For noise abatement, horizontal alighment selection is primarily a
matter of designing the roadway at a sufficient distance from noise sensitive areas. Changing the
roadway alighment is not a viable alternative for noise abatement for this project as the project
proposes widening a newly constructed existing facility.

Traffic Systems Management Measures

Traffic management measures that limit vehicle type, speed, volume, and time of operations can be
effective noise abatement measures. For this project, traffic management measures are not considered
appropriate for noise abatement due to their effect on the capacity and level-of-service on the
proposed roadway.
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Noise Insulation

Insulation of the buildings which are considered to be noise sensitive receptors is sometimes effective,
however, is limited to receptors within NAC D. No impacted receptors were determined to meet
NAC D; thus, no noise insulation measures were considered.

Noise Barriers

Highway sound barriers are primarily constructed as earth berms or solid-mass walls adjacent to
limited-access highways that are in close proximity to noise-sensitive land use(s). To be effective, a
sound barrier must be long enough and tall enough to shield the impacted receptor(s). On roadway
facilities with direct access for driveways, sound barriers are typically not feasible because the openings
render the barrier ineffective in impeding the transmission of traffic noise. Due to the requisite lengths
for effectiveness, sound barriers are typically not economical for isolated or most low-density areas.
However, sound barriers may be economical for the benefit of as few as one predicted traffic noise
impact if the barrier can benefit enough total receptors — impacted and non-impacted combined — to
meet applicable reasonableness criteria.

Based upon the project’s preliminary design, one noise barrier meets applicable feasibility and
reasonableness criteria, and is recommended for detailed analysis for the benefit of the predicted traffic
noise impacts in the vicinity of the project. The barrier location would be along the north side of the
Morrisville Parkway Extension between Green Level Church Road and Westfalen Drive.

The optimized -NW1- sound barrier design is 720 feet long, ranges from 8 feet to 15 feet, with a total
area of 9,361 square feet. The barrier is predicted to benefit 21 receptors, including all 9 predicted
impacts. The 446 square feet per benefit is less than the maximum allowable 2,955 square feet per
benefit. The sound barrier is predicted to provide at least a 7-decibel (7 dB(A)) noise level reduction
for 16 first-row receptors.

5.11.6 Traffic Noise Impact Summary

Analysis indicated the proposed project would impact 9 noise receptors within the study area. These
receptors are residential in nature and located at the western end of the project where it would tie into
the existing Morrisville Parkway facility. Noise abatement measures were considered for these
impacted receptors. Specifically, a noise barrier along the north side of the Morrisville Parkway
Extension, between the roadway and the homes along Indigo Ridge Place was shown to provide
mitigation for the projected impacts. This noise barrier meets applicable feasibility and reasonableness
criteria, and is recommended for detailed analysis for the benefit of the predicted traffic noise impacts
in the vicinity of the project. Public involvement with the residents will be conducted to determine
the desire for a noise barrier at this location. A Design Noise Report detailing analysis of traffic noise
abatement measures for noise-sensitive areas previously identified must be completed during the
project final design.

5.12 Air Quality Analysis

Air pollution originates from various sources. Emissions from industry and internal combustion
engines are the most prevalent sources. The impact resulting from highway construction ranges from
intensifying existing air pollution problems to improving the ambient air quality. Changing traffic
patterns are a primary concern when determining the impact of a new highway facility or the
improvement of an existing highway facility.
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The Federal Clean Air Act of 1970 established the National Ambient Air Quality Standards (NAAQS).
These standards were established to protect the public from known or anticipated effects of air
pollutants. The most recent amendments to the NAAQS contain criteria for sulfur dioxide (SO»),
particulate matter (PM), carbon monoxide (CO), nitrogen dioxide (NOy), ozone (O3), and lead (Pb).

The primary pollutants from motor vehicles are unburned hydrocarbons, nitrous oxides, carbon
monoxide, and particulates. Hydrocarbons and nitrogen oxides can combine in a complex series of
reactions catalyzed by sunlight to produce photochemical oxidants such as ozone and NO,. Because
these reactions take place over a period of several hours, maximum concentrations of photochemical
oxidants are often found far downwind of the precursor sources.

A project-level air quality analysis was prepared for this project. A copy of the full technical report
entitled .Air Quality Assessment, dated September 2012, can be viewed at the Town of Cary Engineering
Department, located at 316 N. Academy Street, Cary NC 27513. A streamlined version of this report
is included in this report as Appendix D and reflects the latest FHWA and EPA guidance on MSAT
analysis.

The primary intersections analyzed were:

SR 3060 (Morrisville Parkway) and NC 55

SR 3060 (Motrisville Parkway) and NC 540 Southbound Ramps

SR 3060 (Mortrisville Parkway) and NC 540 Northbound Ramps

SR 3060 (Motrisville Parkway) and SR 1625 (Green Level Church Road)

After the hot-spot intersections were identified, a dispersion modeling analysis was conducted using
the EPA mobile source emission factor model MOBILEG.2 and the CAL3QHC air quality dispersion
model.

5.12.1 Background Carbon Monoxide (CO) Concentration

Background concentration is defined as the point at which the concentration of a pollutant can be
attributed to emission outside of the local vicinity; in other words, the concentration at the upwind
edge of the local sources. For this analysis, a background concentration of 2.9 parts per million (ppm)
for the one-hour standard was used per modeling guidance provided by the NCDOT.

5.12.2 Air Quality Analysis Results

Because the four modeled intersections are located adjacent to each other, only one maximum
predicted worst concentration is reported for each scenario; however, the worst-case air quality
scenario was determined to be at the intersection of NC 55 and the proposed Morrisville Parkway
Extension for all modeled scenarios.

The dispersion analysis was performed for the one-hour conditions. The 1-hour CO concentration
standard as established by the National Ambient Air Quality Standards is 35 parts per million (ppm).
The modeling results are summarized in Table 5-11 for the base year (2010) scenario and future year
(2015/2020/2035) Build and No-Build scenatios. The tables reflect the highest predicted levels based
on future travel demand and possible meteorological conditions. To arrive at the reported maximum
predicted concentrations, background CO concentrations were added to the modeled concentrations
and computed one-hour results.

Based on the CAL3QHC dispersion modeling results shown in Table 5-11, the proposed Morrisville
Parkway Extension Improvements and NC 540 Interchange are not expected to cause or contribute
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to a violation of the National Ambient Air Quality Standard for CO. The Build analysis accounts for
both Part B and Part C of the proposed Action.

Table 5-11 Maximum Predicted 1-hr CO Concentrations for All Modeled Scenarios

2010 2015 2020 2035
No-Build Build No-Build Build No-Build Build No-Build
5.7 7.1 7.2 7.6 7.7 9.2 9.0

*The National Ambient Air Quality Standard for CO is 35 ppm for a one hour average.
Concentrations include an ambient background level of 2.9 ppm (1 hour)

5.12.3 Conformity Determination

The project is located in Wake County, which is within the Raleigh-Durham-Chapel Hill non-
attainment area for ozone (Os) and the Raleigh-Durham non-attainment area for carbon monoxide
(CO) as defined by the EPA. The 1990 Clean Air Act Amendments (CAAA) designated this area as a
moderate nonattainment area for CO. However, due to improved monitoring data, this area was
redesignated as maintenance for CO on September 18, 1995. On June 20, 2013, the United States
Environmental Protection Agency (USEPA) approved a maintenance plan known as a “limited
maintenance plan” for the Triangle, North Carolina CO maintenance plan area which is comprised of
the entire counties of Wake and Durham, which was effective on July 22, 2013 with a 2015 horizon
year. Because of this plan, CAMPO no longer has to complete a regional emissions analysis for the
CO standard pursuant to 40 CFR 93.109(e). This area was designated nonattainment for Os under
the eight-hour ozone standard effective June 15, 2004. Again, due to improved monitoring data, this
area was redesignated as maintenance for O3 under the eight-hour standard on December 26, 2007.
Section 176(c) of the CAAA requires that transportation plans, programs, and projects conform to
the intent of the state air quality implementation plan (SIP).

On January 21, 2015, the CAMPO made a conformity determination on their amended FY 2012-2018
Transportation Improvement Program (TIP). On February 4, 2015, the FHWA reviewed the
CAMPO Transportation Conformity Determination Report (U-5315: A&B Amendment #18 —
Morrisville Parkway Extension) for the FY 2012-2018 TIP and determined that the CAMPO FY 2012-
2018 TIP (a direct subset of the 2035 LRTP) conforms to the purpose of the State Implementation
Plan (SIP) in accordance with the final conformity rule found in 40 CFR 93. FHWA made this
determination following a coordinated review with the USEPA, Region 4.

5.12.4 Mobile Source Air Toxics
Background

Recently, concerns for air toxics impacts are more frequent on transportation projects during the
NEPA process. Transportation agencies are increasingly expected by the public and other agencies
to address MSAT impacts in their environmental documents as the science emerges. Mobile Source
Air Toxics (MSATS) analysis is a continuing area of research where, while much work has been done
to assess the overall health risk of air toxics, many questions remain unanswered. In particular, the
tools and techniques for assessing project-specific health impacts from MSATs are limited. These
limitations impede FHWA's ability to evaluate how mobile source health risks should factor into
project-level decision-making under the National Environmental Policy Act (NEPA).
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Nonetheless, air toxics concerns continue to be raised on highway projects during the NEPA process.
Even as the science emerges, we are duly expected by the public and other agencies to address MSAT
impacts in our environmental documents. The FHWA, EPA, the Health Effects Institute, and others
have funded and conducted research studies to try to more clearly define potential risks from MSAT
emissions associated with highway projects. The FHWA will continue to monitor the developing
research in this field.

The discussion below is summarized from guidance provided by NCDOT. The full guidance text is
included as Appendix D to this document.

Motor Vebicle Emissions Simulator (MOVES)

With the recent release of MOVES2010b, EPA has enhanced understanding of how mobile sources
contribute to emissions inventories and the relative effectiveness of various control strategies. Based
on an FHWA analysis using EPA's MOVES2010b MSAT model, even if vehicle-miles travelled
(VMT) increases by 102 percent as assumed from 2010 to 2050, a combined reduction of 83 percent
in the total annual emissions for the priority MSAT is projected for the same time period.

MSATs in NEPA Context

The NEPA requires, to the fullest extent possible, that the policies, regulations, and laws of the Federal
Government be interpreted and administered in accordance with its environmental protection goals.
The NEPA also requires Federal agencies to use an interdisciplinary approach in planning and
decision-making for any action that adversely impacts the environment. The NEPA requires, and
FHWA is committed to, the examination and avoidance of potential impacts to the natural and human
environment when considering approval of proposed transportation projects. In addition to evaluating
the potential environmental effects, we must also take into account the need for safe and efficient
transportation in reaching a decision that is in the best overall public interest. The FHWA policies and
procedures for implementing NEPA are contained in regulation at 23 CFR Part 771.

The FHWA developed a tiered approach with three categories for analyzing MSAT in NEPA
documents, depending on specific project circumstances:

1. No analysis for projects with no potential for meaningful MSAT effects;
2. Qualitative analysis for projects with low potential MSAT effects; or
3. Quantitative analysis to differentiate alternatives for projects with higher potential

MSAT effects.

The proposed Action is considered to be a Category (2) project, or one with low potential for MSAT
effects based on the description of typical Category (2) projects. The description includes minor
roadways widening projects and new interchanges, which covers both parts of the proposed Action;
thus, a qualitative assessment of MSATS is sufficient to meet NEPA requirements.

Qualitative MS AT Analysis

A qualitative MSAT analysis provides a basis for identifying and comparing the potential differences
among MSAT emissions, if any, from the various alternatives. The analysis is based on a comparison
of vehicle miles traveled (VMT) for each alternative.

Part B of the proposed action is to build a new interchange between NC 540 and Morrisville Parkway

Extension. For each interchange configuration alternative, the amount of MSAT emitted would be
proportional to the vehicle miles traveled, or VMT, assuming that other variables such as fleet mix are

76



the same for each alternative. The estimated VMT under each of the Build Alternatives are expected
to be nearly the same.

Part C of the proposed action accounts for the widening of the Morrisville Parkway Extension to four
lanes, once traffic demand warrants such widening. The VMT expected for the Build Alternative
would be slightly higher than that of the No Build conditions, because the additional capacity increases
the efficiency of the roadway and attracts rerouted trips from elsewhere in the transportation network.
This increase in VMT would lead to higher MSAT emissions for the preferred action alternative along
the highway corridor, along with a corresponding decrease in MSAT emissions along the parallel
routes. The emissions increase is offset somewhat by lower MSAT emission rates due to increased
speeds; according to EPA's MOVES2010b model, emissions of all of the priority MSAT decrease as
speed increases.

Also, regardless of the alternative chosen, emissions will likely be lower than present levels in the
design year as a result of EPA's national control programs that are projected to reduce annual MSAT
emissions by over 80 percent from 2010 to 2050. Local conditions may differ from these national
projections in terms of fleet mix and turnover, VMT growth rates, and local control measures.
However, the magnitude of the EPA-projected reductions is so great (even after accounting for VMT
growth) that MSAT emissions in the study area are likely to be lower in the future in virtually all
locations.

In sum, under all Build Alternatives in the design year it is expected there would be reduced MSAT
emissions in the immediate area of the project, relative to the No Build conditions, due to the reduced
VMT associated with the EPA's MSAT reduction programs.

Incomplete or Unavailable Information for Project-Specific MS AT Health Inmpacts Analysis

In FHWA's view, information is incomplete or unavailable to credibly predict the project-specific
health impacts due to changes in MSAT emissions associated with a proposed set of highway
alternatives. The outcome of such an assessment, adverse or not, would be influenced more by the
uncertainty introduced into the process through assumption and speculation rather than any genuine
insight into the actual health impacts directly attributable to MSAT exposure associated with a
proposed action.

Because of the limitations in the methodologies for forecasting health impacts, any predicted
difference in health impacts between alternatives is likely to be much smaller than the uncertainties
associated with predicting the impacts. Consequently, the results of such assessments would not be
useful to decision makers, who would need to weigh this information against project benefits, such as
reducing traffic congestion, accident rates, and fatalities plus improved access for emergency response,
that are better suited for quantitative analysis.

MSAT Conclusion

What we know about mobile source air toxics is still evolving. As the science progresses FHWA will
continue to revise and update this guidance. FHWA is working with Stakeholders, EPA and others to
better understand the strengths and weaknesses of developing analysis tools and the applicability on
the project level decision documentation process.
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5.12.5 Summary

The results of the CAL3QHC dispersion modeling analysis indicate that the Morrisville Parkway
Extension Improvements and NC 540 Interchange could be constructed and operated such that CO
emissions levels generated by traffic at the nearby intersections would not exceed the CO NAAQS.
Based on the model results, the worst-case air quality scenario, which was determined to be at the
intersection of NC 55 and the proposed Morrisville Parkway Extension, will be below the NAAQS
for CO, and all areas will be considered to be in compliance.

With respect to the Build Alternative, MSAT emissions will likely be lower than present levels in the
design year as a result of EPA’s national programs, which are projected to reduce MSAT emissions
by over 80 percent by 2050. Local conditions may differ from these national projections in terms of
fleet mix and turnover, VMT growth rates, and local control measures; however, the magnitude of the
EPA-projected reductions is so great (even after accounting for VMT growth) that MSAT emissions
in the study area are likely to be lower in the future in nearly all scenarios.

5.13 Hazardous Materials

Hazardous waste is defined by the USEPA as any waste material or combination of waste materials
that pose a hazard to human health, welfare, or the environment. Materials classified as hazardous can
be in the form of solids, sludges, liquids, or gases, and are characterized as either reactive, toxic,
infectious, explosive, flammable, corrosive, or radioactive. Examples of hazardous waste sites include
landfills, dumps, pits, lagoons, salvage areas, retail operations, and storage tanks.

According to the latest available GIS data sets distributed by the North Carolina Department of
Environmental and Natural Resources (NCDENR) and field observations, there are no known
hazardous material concerns within the study area. The datasets examined include NPDES sites,
hazardous substance disposal sites, active permitted landfills, pre-regulatory landfill sites, brownfields,
hazardous dry-cleaning solvent sites, hazardous waste sites, manufactured gas plant sites, and known
underground storage tanks.

5.14 Construction Impacts

5.14.1 Air Quality

The construction phase of the proposed project has the potential to impact local ambient air quality
by generating fugitive dust through various activities, including demolition and materials handling.
Construction contractors would be required to comply with all federal, state, and local laws,
regulations, and rules governing the control of air pollution during construction of the Morrisville
Parkway Extension and NC 540 Interchange project. Dust will be controlled during construction to
avold detrimental impacts to the safety, health, welfare, or comfort of any person or damage to any
property or business through such methods as ground watering and careful control of stockpiles of
raw materials.

Specifically, applying water or appropriate liquids during demolition, land clearing, grading, and
construction operations can minimize fugitive dust. Water may be applied to dirt roads, material
stockpiles, and other surfaces capable of producing airborne dust. When in motion, open-body trucks
for transporting materials should be covered at all times, and all excavated material should be removed

promptly.
During construction of the proposed project, all materials resulting from clearing and grubbing,
demolition, or other operations will be removed from the project, burned, or otherwise disposed of
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by the Contractor. Any burning done will be done in accordance with applicable local laws and
ordinances and regulations of the North Carolina State Implementation Plan (SIP) for air quality in
compliance with 15 NCAC 2D.0520.

Mobile source emissions can be minimized during construction by not permitting delivery trucks or
other equipment to idle during periods of unloading or other non-active use. The existing number of
traffic lanes should be maintained to the maximum extent possible, and construction schedules should
be planned in a manner that minimizes traffic disruption and increased air pollutants. The application
of these measures will ensure that the construction impact of the project is insignificant.

5.14.2 Noise

The predominant construction activities associated with this project are expected to be earth removal,
hauling, grading, and paving. Temporary and localized construction noise impacts will likely occur as
a result of these activities. During daytime hours, the predicted effects of these impacts will be
temporary speech interference for passers-by and those individuals living or working near the project.
During evening and nighttime hours, steady-state construction noise emissions such as from paving
operations will be audible, and may cause impacts to activities such as sleep. Sporadic evening and
nighttime construction equipment noise emissions such as from backup alarms, lift gate closures
(“slamming” of dump truck gates), etc., will be perceived as distinctly louder than the steady-state
acoustic environment, and will likely cause severe impacts to the general peace and usage of noise-
sensitive areas — particularly residences.

Generally, low-cost and easily implemented construction noise control measures should be
incorporated into the project plans and specifications to the extent possible. These measures include,
but are not limited to, work-hour limits, equipment exhaust muffler requirements, haul-road locations,
elimination of “tailgate banging”, ambient-sensitive backup alarms, construction noise complaint
mechanisms, and consistent and transparent community communication.

5.14.3 Water Quality

Roadway construction activities may have some temporary impacts on water quality within the project
study area. Erosion of soils is the most critical water quality impact during construction. The amount
of erosion varies depending upon the size of the construction limits, roadway vertical grades, roadway
cut and fill slopes, and the effectiveness of installed erosion control devices.

Impacts to water quality would be minimized through the use of NCDOT’s Guidance Document Bes?
Management Practices for the Protection of Surface Waters. An erosion control plan would be developed prior
to the initiation of construction. The plan would incorporate the requirements of the North Carolina
Sedimentation Pollution Control Act of 1973, and the BMPs to control non-point source impacts
from new roadway projects. Temporary and permanent erosion control measures would be utilized
throughout the project to prevent off-site sedimentation of adjacent streams and properties.

5.14.4 Maintenance of Traffic

Construction of the proposed interchange will occur primarily on new location, limiting its impact on
existing traffic. However, because the project will tie into existing roadways, there will be some
amount of time, although minimal, when existing traffic patterns will be temporarily altered. When
the widening phase of the project is under construction, it is expected that through traffic will remain
on Morrisville Parkway Extension with only short delays and detours.
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The construction associated with upgrades to Morrisville Parkway Extension at NC 55 will require the
existing traffic signal to be upgraded to accommodate the additional leg. Additionally, construction
of exclusive turn lanes at this intersection as described in Section 4.5 is recommended. During the
traffic signal upgrade and turn-lane construction, it is expected that traffic can be maintained on the
existing roadways without the need for any rerouting. Specific traffic control plans and any necessary
phasing of construction will be determined during the final design stage of the project.

Similarly, the construction associated with improvements at SR 1625 (Green Level Church Road) can
be completed without notable impact to the existing traffic, especially because a stub-out of the
proposed extension has already been constructed. If the intersection has not been signalized by the
time the proposed Action is completed, a full signal warrant study should be completed and a traffic
signal constructed as warranted. Because this would be a new traffic signal, temporary delays and
traffic control measures associated with typical signal installation would be expected; however, it is
expected that traffic can be maintained on the existing roadways without the need for any rerouting.
Specific traffic control plans and any necessary phasing of construction will be determined during the
final design stage of the project.

At the time when the interchange between the Morrisville Parkway Extension and NC 540 is
constructed, it is expected that traffic can be maintained on the new roadway and NC 540 without the
need for any rerouting. It is expected, however, that a temporary detour route will be established to
allow access to and from Twyla Road in the northeast quadrant of the interchange. Although the
detour will be incorporated into the final designs of the interchange, preliminary detour designs
indicate that no additional impacts to streams or wetlands are expected and no additional ROW would
need to be acquired.

5.14.5 Construction Materials and Waste

Precautions would be taken to prevent contamination of any watersheds or streams by improper
disposal and storage of materials, wastes, and accidental spillage of fuels or other harmful substances
during construction. NCDOT specifications for roads and structures and water quality protection
best management practices require the contractor to exercise every reasonable precaution throughout
construction of the project to prevent pollution of rivers, streams, and water impoundments.
Pollutants such as chemicals, fuels, lubricants, bitumens, raw sewage, and other harmful wastes would
not be discharged into or alongside rivers, streams, or impoundments, or into natural or man-made
channels emptying into such receiving waters.

Solid wastes would be disposed of in strict adherence to NCDO'T standard specifications and BMPs.
The contractor would be required to observe and comply with all laws, ordinances, regulations, orders,
and decrees regarding the disposal of solid waste. Solid waste would not be placed in any land disposal
site, which is in violation of state rules and regulations.

Although there are no known underground storage tanks (USTs) within the study area, if any
abandoned USTs are located within the ROW, they would be handled in accordance with 40 CFR
280.72 after notifying the NCDENR regional offices of their presence.

5.15 Summary of Impacts

Table 5-12 lists the engineering factors and anticipated environmental impacts associated with the
Build Alternative. These factors and impacts are based on the construction limits of the preliminary
designs plus an extended 25-foot boundary. No substantial adverse impacts would result from the
proposed project.
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Table 5-12

Summary of Impacts for Build Alternative

Build Alternative
Impact' Part B - Part C -
Interchange Widening
Length (miles) 1.29 1.83
Bridges over Streams (#) 0 0
Major Culvert Crossings >72” (#) 0 5
Stream Crossings (#/length in ft) 1/887 6/318
Wetlands (#/acres) 2/0.24 2/0.05
100-year Floodplain (acres) 0 0
Water Supply Critical Areas (Y/N) N N
Prime Farmlands (acres) 0 0
VADs and EVADs (Y/N) N N
Significant Natural Heritage Areas (Y/N) N N
Known Habitat of Federally Listed Threatened and 1/Michaux's 1/Michaux's
Endangered Species (#/type) sumac sumac
Presence of Federally Listed Threatened and Endangered N N
Species (Y/N)
Historic Properties (#) N N
Section 6(f) Properties (Y/N) N N
Archaeological Sites (#) 0 0
Parks (#/acres) 0/0 0/0
Wildlife Refuge and Gamelands (Y/N) N N
Federal Lands (Y/N) N N
Greenway Crossings (#) 0 0
Potential Section 4(f) Impacts (Y/N) N N
Residential Relocations 5 0
Business Relocations 0 0
Low Income/Minority Populations (Y/N) N N
Limited English Proficiency (LEP) Populations Present N N
(Y/N)
Schools (#) 0 0
Churches (#) 0 0
Cemeteries (#) 0 0
Railroad Crossings (#) 0 0
Major Utility Impacts (#)’ 0 0
Noise (# impacted receptors) n/a 9
Air Quality (Y/N) N N
Hazardous Material Sites (#/severity) 0 0
Estimated Construction Cost $18,800,000 $7,900,000
Estimated Right-of-Way Cost $4.,000,000 $0
Total Cost $22,800,000 $7,900,000

All impacts based on preliminary design slope stakes plus 25 feet

Total interchange length accounts for the combined length of all loops and ramps

There are overhead utility lines within the project right-of-way; however, the project will not directly impact this utility
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6.0 PUBLIC INVOLVEMENT

6.1 Citizens Informational Workshop

The Town of Cary hosted a Citizens Informational Workshop (CIW) on February 28, 2012 at the
Cary Park Clubhouse, located at 5353 Cary Glen Boulevard. This two-hour workshop was open to
the public and was advertised to the property owners within the study area via a direct mail letter.
Additionally, the CIW was advertised on the project’s website and through an email distribution list
that included citizens whom had previously expressed interest in the project. Finally, an advertisement
was placed on the Cary Park Homeowners Association website. The Cary Park neighborhood is
located along the west side of Green Level Church Road and includes the majority of residences within
the borders of Green Level Church Road, Carpenter Fire Station Road, Morrisville Parkway, and
Weldon Ridge Boulevard.

Approximately 50 people attended the CIW. Seven written comments were received at the workshop,
and a number of emails and phone calls were taken by Town representatives before and after the
workshop. In addition to these written comments, the Twyla Road neighborhood submitted a
package of comments representative of the opinions of the whole community. In total, 31 citizens
representing 18 properties totaling approximately 73 acres of land were included in the packaged
comments. The feedback from this community indicated support for the proposed Action,
specifically the Interchange Alternative C, which is the recommended Build Alternative, with
roundabout traffic control. They indicated that the intent behind forming Twyla Group LLC is to
facilitate the orderly and complete redevelopment of their neighborhood in a way that benefits the
Town of Cary as well as the current residents that make up Twyla Group LLC. Documentation of all
written and digital comments is contained in Appendix E.

Another workshop was held November 5, 2013, at the Cary Fire Station #8, located at 408 Mills Park
Drive just north of the western terminus of the project. Approximately 45 people attended the second
workshop. Six written comments were received at the workshop. Many of the questions and
comments received at this workshop focused on phasing and funding of the project. There were also
comments related to the rise in traffic and associated noise impacts. All comments are included in
Appendix E.

6.2 Project Website

The Town of Cary created and has maintained a project website, accessible through the Town’s main
webpage that includes updates on the project as they are available.

6.3 Newsletters

A newsletter updating nearby residents on the progression of the project was provided to attendees
of the Citizen’s Informational Workshop and posted to the Town’s project website in February 2012.
This newsletter, contained in Appendix E, explained the status of the project as a whole as well as the
status of individual private residential developments along the length of the proposed Mortrisville
Parkway Extension. The newsletter also showed the interchange alternatives for citizens to review
prior to the CIW. Along with the design alternatives, an illustrative version of the proposed typical
section of the ultimate build-out was provided.
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Another newsletter was recently sent to nearby residents in preparation for the November 2013
workshop. This newsletter is also included in Appendix E.

6.4 Public Hearing

A public hearing was held as part of the November 5, 2013 workshop and the transcribed comment
summary for this hearing is included in the appendix. As noted previously, the majority of comments
focused on the phasing, schedule, and funding associated with the project. There were many
individuals who favored the project, as well as those that opposed the project for what they felt were
traffic and noise concerns. Town staff explained the benefits to traffic operations in the area and
discussed the traffic noise analysis results with those who opposed the project.

During the public hearing, it was stated that citizens would have a chance to comment on the draft
document prior to its final approval. Citizens will be able to access the document on the project’s
Town maintained website as well as in hard copy at the Town Hall once available. Citizen who have
signed up for the project contact list or who have submitted comments to date will be sent an email
indicating that the document is available for review for a 30-day comment period. Any comments
received will be incorporated into and documented in the final document.
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7.0 RECOMMENDATIONS

Based on the expected direct, indirect, and cumulative effects, it is recommended that the Morrisville
Parkway Extension Improvements and NC 540 Interchange Build Alternative be implemented to
fulfill the purpose and need for the project. The preliminary designs are subject to change slightly in
the final design stage to ensure compliance with local, state, and federal regulations and permits;
however, it is anticipated that any changes would not substantially affect the reported impacts.
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Appendix A
Traffic Capacity Analysis Figures
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DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS
69 DARLINGTON AVENUE
WILMINGTON, NORTH CAROLINA 28403-1343

REPLY TO
ATTENTION OF:

January 30, 2009

S— ECEIVE])

Action ID SAW-2008-00373
FEB 0 4 2009

TOWN OF CARY

Town of Cary, Engineering Department ENGINEERING DEPT.

ATTN: Mr. Eric Simpson
Post Office Box 8005
Cary, North Carolina 27512-8005

Dear Mr. Simpson:

Enclosed is a Department of the Army permit to fill material into 0.72 acres of jurisdictional
forested wetlands, and 3,412 linear feet of perennial stream channel exhibiting important aquatic
functions associated with the construction of Morrisville Parkway, Phase III. The project
location is between North Carolina Highway 55 (NC 55) westward for a distance of
approximately 3 miles to a terminus with SR 1625, Green Level to Durham Road at SR 1600,
Green Level Church Road near Cary, Wake County, North Carolina.

Any deviation in the authorized work will likely require modification of this permit. If a
change in the authorized work is necessary, you should promptly submit revised plans to the
Corps showing the proposed changes. You may not undertake the proposed changes until the
Corps notifies you that your permit has been modified.

Carefully read your permit. The general and special conditions are important. Your failure
to comply with these conditions could result in a violation of Federal law. Certain significant
conditions require that:

a. You must complete construction before December 31, 2029.

b. You must allow representatives from this office to make periodic visits to your worksite
as deemed necessary to assure compliance with permit plans and conditions.

You must notify this office in advance as to when you intend to commence and complete
work.



2-

You should address all questions regarding this authorization to Monte Matthews in the
Raleigh Regulatory Field Office at (919) 554-4884, extension 30.

Sincerely,

=] W%

Jefferson M. Ryscavage
Colonel, U.S. Army
District Commander

Enclosures

Copy Furnished (with enclosures):
Chief, Source Data Unit
NOAA/National Ocean Service
ATTN: Sharon Tear N/CS261

1315 East-West Hwy., Rm 7316
Silver Spring, Maryland 20910-3282

Copy Furnished (with special conditions and plans):

Mr. Ronald J. Mikulak, Chief
Wetlands Regulatory Section
61 Forsyth Street

Atlanta, Georgia 30303

Mr. Pete Benjamin

U.S. Fish and Wildlife Service

Fish and Wildlife Enhancement

Post Office Box 33726

Raleigh, North Carolina 27636-3726

Mr. Ron Sechler

National Marine Fisheries Service
Pivers Island

Beaufort, North Carolina 28516

Mr. Doug Huggett
Division of Coastal Management
N.C. Department of Environment
and Natural Resources
400 Commerce Avenue
Morehead City, North Carolina 28557

Mr. David Rackley

National Marine Fisheries Service
219 Fort Johnson Road
Charleston, South Carolina 29412-9110



DEPARTMENT OF THE ARMY PERMIT

RECEIVED

JAN 2 82008

Permit No: SAW-200800373 REGULAIVURY
WILM.FLD.OFC.

Permittee: TOWN OF CARY

Issuing Office: USAED, WILMINGTON

NOTE: The term “you” and its derivatives, as used in this permit, means the permittee or any future transferee. The
term “this office” refers to the appropriate district or division office of the Corps of Engineers having jurisdiction over
the permitted activity or the appropriate official of the office acting under the authority of the commanding officer.

You are authorized to perform work in the accordance with the terms and conditions specified below.

Project Description: Portions of Morrisville Parkway have previously been constructed. This project is to
extend the existing portion of roadway, currently terminating at NC 55, to Green Level to Durham Road at
Green Level Church Road. The ultimate design would be similar to the existing sections of Morrisville
Parkway which includes a 105-foot wide, 4-lane median divided roadway, including 5-foot wide
sidewalks and 5-foot wide utility strips to be situated on both sides of the roadway. Included is an
interchange with the future Western Wake Freeway (I-540). Total permanent impacts from this project
are 0.72-acres of jurisdictional forested wetlands, and 3,412 linear feet of perennial stream channel
exhibiting important aquatic functions. The Town of Cary is utilizing this long-range planning approach
for a fair evaluation on the corridor and expected impacts of this roadway, rather than waiting and
allowing future development to limit the overall flexibility required for impact minimization and/or
avoidance. Stage 1A would be constructed using the final designs depicted within this permit. The other
2 phases would be permitted on the impacts stated above, realizing that these are worse-case scenarios.
Final designs for each stage would be provided to the Corps for a permit modification prior to
construction. At the time of permit modification, additional minimization or avoidance would be
evaluated for items such as bridging, fill slopes, etc. It is expected that impact amounts would go down
during the time of permit modification. To mitigate for all unavoidable impacts to jurisdictional features
for stage 1A, the applicant has proposed payment into the North Carolina Ecosystem Enhancement
Program (NCEEP) in the amount to restore 0.17 acres of riparian wetlands in the Cape Fear River Basin,
Cataloging Unit 03030002 and 731 linear feet of warm water stream in the Cape Fear River Basin,
Cataloging Unit 03030004. In addition, the applicant will preserve 3,565 linear feet of on-site stream
channel and 1.2 acres of on-site wetlands via the Corps' standard Declaration of Restrictions language. As
the plans for phases 1B and 2 are finalized, permit modifications showing the finalized plans must be
submitted to the Corps for review and evaluation. Compensatory mitigation for impacts under phases 1B
and 2 will be addressed at the time of each respective permit modification and completed prior to impacts
to jurisdictional features.

Project Location: The project location is between North Carolina Highway 55 (NC 55) westward for a
distance of approximately 3 miles to a terminus with SR 1625, Green Level to Durham Road at SR 1600,
Green Level Church Road near Cary, Wake County, North Carolina. Coordinates, in decimal degrees, for
the end points of the construction areas are 35.813720° N, 78.872747° W, and 35.802659 ° N, 78.909490 °
W. The project site contains several wetlands and unnamed streams channels which drain to Panther
Creek in the Haw watershed of the Cape Fear River Basin (8-Digit Cataloging Unit of 03030002).

ENG Form 1721, Nov 86 EDITIONS OF SEP 82 1S OBSOLETE. (33 DFR 325 (Appendix A))



Permit Conditions:

General Conditions:

1. The time Limit for completing the work authorized ends on__December 31, 2029 If you find that you need more
time to complete the authorized activity, submit your request for a time extension to this office for consideration at least
one month before the above date is reached.

2. You must maintain the activity authorized by this permit in good condition and in conformance with the terms and
conditions of this permit. You are not relieved of this requirement if you abandon the permitted activity, although you
may make a good faith transfer to a third party in compliance with General Conditions 4 below. Should you wish to
cease to maintain the authorized activity or should you desire to abandon it without a good faith transfer, you must
obtain a modification of this permit from this office, which may require restoration of the area.

3. If you discover any previously unknown historic or archeological remains while accomplishing the activity
authorized by this permit, you must immediately notify this office of what you have found. We will initiate the Federal
and state coordination required to determine if the remains warrant a recovery effort or if the site eligible for listing in
the National Register of Historic Places.

4. If you sell the property associated with this permit, you must obtain the signature of the new owner in the space
provided and forward a copy of the permit to this office to validate the transfer of this authorization.

5. If a conditioned water quality certification has been issued for your project, you must comply with the conditions
specified in the certification as special conditions to this permit. For your convenience, a copy of the certification is
“attached if it contains such conditions.

6. You must allow representatives from this office to inspect the authorized activity at any time deemed necessary to
ensure that it is being or has been accomplished in accordance with the terms and conditions of your permit.

Special Conditions:

*SEE ATTACHED SPECIAL CONDITIONS

Further Information:
1. Congressional Authorities: You have been authorized to undertake the activity described above pursuant to:
{ ) Section 10 of the Rivers and Harbors Act of 1899 (33 U.S. C. 403).
(X) Section 404 of the clean Water Act (33 U.S.C, 1344).
( ) Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 U.S5.C. 1413).
2. Limits of this authorization.
a. This permit does not obviate the need to obtain other Federal, state, or local authorizations required by law.
b. This permit does not grant any property rights or exclusive privileges.

¢. This permit does not authorize any injury to the property or rights of others.
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d. This permit does not authorize interference with any existing or proposed Federal project.

3. Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for the
following:

a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or from
natural causes,

b. Damages to the permitted project or uses thereof as a result of current or future activities undertaken by or on
behalf of the United states in the public interest.

¢. Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the activity
authorized by this permit.

d. Design or construction deficiencies associated with the permitted work.

e. Damage claims associated with any future modification, suspension, or revocation of this permit.

4. Reliance on Applicant’s Data: The determination of this office that issuance of this permit is not contrary to the public interest was mad in reliance
on the information you provided.

5, Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the circumstances
warrant. Circumstances that could require a reevaluation include, but are not limited to, the following:

a. You fail to comply with the terms and conditions of this permit.

b. The information provided by you in support of your permit application proves to have been false, incomplete, or
inaccurate (see 4 above).

c. Significant new information surfaces which this office did not consider in reaching the original public interest
decision.

Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and
revocation procedures contained in 33 CFR 325.7 or enforcement procedures such as those contained in 33CFR 326.4
and 326.5. The referenced enforcement procedures provide for the issuance of an administrative order requiring you to
comply with the terms and conditions of your permit and for the initiation of legal action where appropriate. You will
be required to pay for any corrective measures ordered by this office, and if you fail to comply with such directive, this
office may in certain situations (such as those specified in 33 CFR 209.170) accomplish the corrective measure by
contract or otherwise and bill you for the cost.

6. Extensions. General condition 1 establishes a time limit for the completion of the activity authorized by this permit.
Unless there are circumstances requiring either a prompt completion of the authorized activity or a reevaluation of the
public interest decision, the Corps will normally give favorable consideration to a request for an extension of this time
limit.
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Your signature below, as permittee, indicates that you accept and agree to comply with the terms and conditions of this

/N balor

(PERMITTEE) TOWN OF CARY (DATE)

This permit becomes effective when the Federal official, designated to act for the Secretary of the Army, has signed

below.
Pesrtt ute. ( |20 o4
(DISTRICTEn meer) JEFFERSONM RY@\VAGE [ (DATE)
7~ COLONEL

When the structurdSor work authorized by this permit are still in existence at the time the property is transferred, the terms and conditions of this
permit will continue to be binding on the new owner(s) of the property. To validate the transfer of this permit and the associated liabilities associated
with compliance with its terms and conditions, have the transferee sign and date betow,

(Transferee) (Date)
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Special Conditions - Action ID 200800373, Town of Cary

Work Limits

1. All work authorized by this permit must be performed in strict
compliance with the attached plans, which are a part of this permit. Any
modification to these plans must be approved by the US Army Corps of Engineers
(USACE) prior to implementation.

2. Except as authorized by this permit or any USACE approved
modification to this permit, no excavation, fill or mechanized land-clearing
activities shall take place at any time in the construction or maintenance of this
project, within waters or wetlands. This permit does not authorize temporary
placement or double handling of excavated or fill material within waters or
wetlands outside the permitted area. This prohibition applies to all borrow and fill
activities connected with this project.

3. Except as specified in the plans attached to this permit, no excavation,
fill or mechanized land-clearing activities shall take place at any time in the
construction or maintenance of this project, in such a manner as to impair normal
flows and circulation patterns within waters or wetlands or to reduce the reach of
waters or wetlands.

4. The North Carolina Division of Water Quality (DWQ)
permit/certification number 3737 was issued for this project on April 9, 2008.
Special conditions were issued associated with this water quality
permit/certification and a copy of these conditions is attached as Exhibit A. These
referenced conditions are hereby incorporated as special conditions of this permit.

5. The permittee shall make payment to the North Carolina Ecosystem
Enhancement Program (NC EEP) in the amount determined by the NC EEP,
sufficient to perform the amount necessary to restore 0.17 acre of riparian
wetlands in the Cape Fear River Basin, Cataloging Unit 03030002 and 731 linear
feet of warm water stream in the Cape Fear River Basin, Cataloging Unit
03030004.

Construction within jurisdictional areas on the property for Stage 1A shall begin
only after the permittee has made full payment to the NC EEP and provided a
copy of the payment documentation to the Corps, and the NC EEP has provided
written confirmation to the Corps that it agrees to accept responsibility for the
mitigation work required, in compliance with the MOU between the North
Carolina Department of Environment and Natural Resources and the United
States Army Corps of Engineers, Wilmington District, dated November 4, 1998.



Special Conditions - Action ID 200800373, Town of Cary

In addition, the Permittee shall execute and cause to be recorded in the Wake
County Register of Deeds a Conservation Declaration, the form of which was
transmitted to USACE in a December 19, 2008, email from Mr. Eric Simpson,
which shall preserve in perpetuity 3,565 linear feet of stream and 1.2 acres of
wetland described on the map attached to the email as
"WETLANDS_PRESERVE". The December 19, 2008, email states that the
Permittee will use the Corps approved language for Declaration of Restrictions
verbatim. The permittee shall enforce the terms of the conservation declaration
and shall take no action on the property described in the declaration inconsistent
with the terms thereof. The permittee shall record the conservation declaration no
later than May 1, 2009. The permittee shall provide a copy of the recorded
declaration to the Corps of Engineers within 30 days of recording.

6. As the plans for phases 1B and 2 are finalized, permit modifications
showing the finalized plans must be submitted to the Corps for review and
evaluation. Compensatory mitigation for impacts under phases 1B and 2 will be
addressed at the time of each respective permit modification and completed prior
to impacts to jurisdictional features.

Culverts

7. Measures will be included in the construction/installation that will
promote the safe passage of fish and other aquatic organisms. The dimension,
pattern, and profile of the stream above and below a pipe or culvert should not be
modified by widening the stream channel or by reducing the depth of the stream
in connection with the construction activity. The width, height, and gradient of a
proposed opening should be such as to pass the average historical low flow and
spring flow without adversely altering flow velocity. Spring flow should be
determined from gage data, if available. In the absence of such data, bankfull flow
can be used as a comparable level.

Culverts greater than 48 inches in diameter will be buried at least one foot below
the bed of the stream. Culverts 48 inches in diameter or less shall be buried or
placed on the stream bed as practicable and appropriate to maintain aquatic
passage, and every effort shall be made to maintain the existing channel slope.
The bottom of the culvert must be placed at a depth below the natural stream
bottom to provide for passage during drought or low flow conditions.
Destabilizing the channel and head cutting upstream should be considered in the
placement of the culvert. A waiver from the depth specifications in this condition
may be requested in writing. The waiver will be issued if it can be demonstrated
that the proposal would result in the least impacts to the aquatic environment.
Culverts placed in wetlands do not have to be buried.



Special Conditions - Action ID 200800373, Town of Cary

Related Laws

8. All mechanized equipment will be regularly inspected and maintained
to prevent contamination of waters and wetlands from fuels, lubricants, hydraulic
fluids, or other toxic materials. In the event of a spill of petroleum products or
any other hazardous waste, the permittee shall immediately report it to the N.C.
Division of Water Quality at (919) 733-5083, Ext. 526 or (800) 662-7956 and
provisions of the North Carolina Oil Pollution and Hazardous Substances Control
Act will be followed.

Project Maintenance

9. The permittee shall advise the Corps in writing prior to beginning the
work authorized by this permit and again upon completion of the work authorized
by this permit. In addition, a pre-construction meeting shall take place prior to
beginning the construction activities. This meeting shall be comprised of the
applicant, the contractors, any sub-contractors and their equipment operators
working within jurisdictional areas. Please contact the Corps of Engineers Project
Manager at least 2 weeks prior to the commencement of construction to schedule
this meeting.

10. Unless otherwise authorized by this permit, all fill material placed in
waters or wetlands shall be generated from an upland source and will be clean and
free of any pollutants except in trace quantities. Metal products, organic materials
(including debris from land clearing activities), or unsightly debris will not be
used.

11. The permittee shall require its contractors and/or agents to comply
with the terms and conditions of this permit in the construction and maintenance
of this project, and shall provide each of its contractors and/or agents associated
with the construction or maintenance of this project with a copy of this permit. A
copy of this permit, including all conditions, shall be available at the project site
during construction and maintenance of this project.

12. The permittee shall employ all sedimentation and erosion control
measures necessary to prevent an increase in sedimentation or turbidity within
waters and wetlands outside the permit area. This shall include, but is not limited
to, the immediate installation of silt fencing or similar appropriate devices around
all areas subject to soil disturbance or the movement of earthen fill, and the
immediate stabilization of all disturbed areas. Additionally, the project must
remain in full compliance with all aspects of the Sedimentation Pollution Control
Act of 1973 (North Carolina General Statutes Chapter 113A Article 4).



Special Conditions - Action ID 200800373, Town of Cary

13. The permittee, upon receipt of a notice of revocation of this permit or
upon its expiration before completion of the work will, without expense to the
United States and in such time and manner as the Secretary of the Army or his
authorized representative may direct, restore the water or wetland to its pre-
project condition.

Enforcement

14. Violations of these conditions or violations of Section 404 of the
Clean Water Act or Section 10 of the Rivers and Harbors Act must be reported in
writing to the Wilmington District U.S. Army Corps of Engineers within 24 hours
of the permittee’s discovery of the violation.
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STAGE 1A - (GREYSTONE SUBDIVISION AREA) WETLAND AND STREAM IMPACTS

** Based on final design (see Appendix B for plan drawings).

Figure No. Impact No.** Permanent Impact Type linear feet** | square feet** ,

1A Perennial Stream ‘ 365 1,135

SC-1 1B Section 404 Forested Wetland N/A 91
1C Section 404 Forested Wetland N/A 153

2A Perennial Stream 366 1,274

$C-2 2B Section 404 Forested Wetland 2,617
2C Section 404 Forested Wetland 4,538

Total 731 9,808

STAGE 1B —2-LANE ROADWAY: NC-55 TO GREYSTONE SUBDIVISON WETLAND AND STREAM

IMPACTS
Figure No. Permanent Impact Type linear feet* square feet*

SC-3 Perennial Stream 241 2,410

5C-4 Perennial Stream 361 3,610

SC-5 Porennial Stream 495 4,950

SC-6 Perennial Stream 200 2,000

WC-1 Section 404 Forested Wetland N/A 4,356
Total ‘ 1297 17,326

* Estimate based on preliminary design.

STAGE 2 — 4-LANE ROADWAY: NC-55 170 GREEN LEVEL CHURCH ROAD

WETLAND AND STREAM IMPACTS

Figure No. Permanent Impact Type linear feet*** square feet***
SC-1 Perennial Stream 0 0
SC-2 Perennial Stream 0 0
SC-3 Perennial Stream 546 5,460
SC-4 Perennial Stream 84 840
SC-5 Perennial Stream 50 500
SC-6 Perennial Stream 60 600
SC-7 Perennial Stream 508 508
SC-8 Perennial Stream s 136 136
WC-1 Section 404 Forested Wetland N/A 2,178
WC-2 Section 404 Forested Wetland N/A 9,583

WC-3 Section 404 Forested Wetland N/A 1,307
WC-4 Section 404 Forested Wetland N/A 871
WC-5 Section 404 Forested Wetland N/A 871
WC-6 Section 404 Forested Wetland N/A 2,614
wC-7 Section 404 Forested Wetland N/A 2,000

Total 1,384 27,468

*+* Estimate based on preliminary design for the Stage 2 additional impacts.
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SUMMARY OF OVERALL WETLAND AND STREAM IMPACTS (ALL STAGES)

Project Stage
Stage 1A Stage 1B Stage 2
Grevystone ] 2-Lane Road 4-Lane Road
Subdies | @NC 55 to Greystone (NC55t0 Green | Total*.
Subdivision)* Level Chruch Road)*
Permanent Section 404 Forested Wetlands (acre) 0.17 |. 0.10 0.45 0.72
Impacts | Perennial Streams (linear feet)- 731 1,297 1,384 | 3,412
Temporary | Section 404 Forested Wetlands (acre) 0.00 To be determined (TBD) TBD TBD
Tmpacts Perennial Streams (linear feet) 0 TBD TBD | TBD

* Estimate based on preliminary design.
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