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Project Environmental Commitments
WILMINGTON BYPASS
FrROM US 17 IN BRUNSWICK COUNTY, NC TO US 421 IN NEW HANOVER COUNTY, NC
FEDERAL AID PROJECT NO: STP-17 (1)
STATE PROJECT NoO: 8.U250901
TIP No. R-2633A/B

In addition to the Section 404 Conditions, Regional Conditions, State Consistency, North
Carolina Department of Transportation’s (NCDOT) Guidance for Best Management
Practices for the Protection of Surface Waters, General Certification Conditions, and
Section 401 Conditions of Certification, State Stormwater Permit, NCDOT has agreed to
the following special commitments:

PROJECT DEVELOPMENT AND ENVIRONMENTAL ANALYSIS BRANCH

Study proposed noise barrier at the southwest quadrant of the interchange at
SR 1430 (Cedar Hill Road). This issue shall be presented for review and comment at
the Design Public Hearing to receive input from the residents affected. A decision on
whether or not to construct a noise barrier or to implement other noise abatement
measures, if any, will be made after the public comment period expires.

ROADWAY DESIGN UNIT / STRUCTURE DESIGN UNIT / GEOTECHNICAL
ENGINEERING UNIT / ROADSIDE ENVIRONMENTAL UNIT

1) Wetlands on the periphery of the Cape Fear River will be bridged to minimize
impacts. USCOE gave concurrence that Alternative 9 represented the Preferred
Alternative in March of 1998 on the condition that the Cape Fear River floodplain
wetlands be bridged. NCDOT intends to bridge the wetland zones on both banks of the
river. Fill slopes will not encroach into the jurisdictional wetland boundaries. The
bridge(s) will be constructed such that wetland impacts are minimized and construction
practices that minimize impacts to populations of shortnose sturgeon known to utilize the
river during spawning season (February to June) will be implemented. In order to
protect shortnose sturgeon and other anadromous fish, there shall be no in-water work
in the Cape Fear River and Toomers Creek between February 1 and June 15 of any
year. For the purposes of this moratorium, in-water is defined as the main channel
where the vegetation line meets open water and extending 35 meters (115 feet) into
adjacent wetlands on both sides of the channel'.

This condition was developed specifically for this project in coordination with the National
Marine Fisheries Service (NMFS), the North Carolina Division of Marine Fishes
(NCDMF), and the North Carolina Wildlife Resources Commission (NCWRC). The 35-
meter (115-foot) buffer from where the vegetation line meets the open water includes
wetlands only and not upland areas. Construction equipment will be allowed to traverse
the temporary work bridges during the moratorium period.

2) Fill slopes within the Natural Heritage Program (NHP) US 421 Sand Ridge
Significant Natural Heritage Area (SNHA) located east of the Cape Fear River will
be minimized to the greatest extent possible so that impacts to populations of
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Pickering’s dawnflower (Stylisma pickeringii var. pickeringii) will be avoided and
minimized. Construction easements within the US 421 Sand Ridge SNHA will be
limited to greatest extent practicable. Several populations of this floral species, which is
listed as a Federal Species of Concern and is state-listed as endangered, are present
within and along the right of way. Minimizing slope and construction easement footprints
and temporary protective fencing will be installed during construction on the south side
of the project construction limits from station 208+40 to station 211+00 and from station
212+00 to station 213+00 to ensure that no inadvertent impacts occur outside the limits
of the construction easement. Coordination with NHP shall continue well in advance of
project construction regarding protection of this species, as NHP may want to relocate
populations of this species that would be impacted by the project.

3) Provide temporary protective fencing between project construction area and
archaeological site 31INH39**. As currently designed, the proposed highway plans do
not directly impact sites 31NH39** and 31BW604. However, because the sites are close
to the edge of the proposed highway corridor, temporary protective fencing will be
installed during construction on the south side of the project construction limits from
station 208+40 to station 211+00 and on the west side of the project construction limits
from station 13+75 to station 15+50 to ensure that no inadvertent impacts occur. If the
final highway design changes such that avoidance is not possible and if the effect of this
alternative on these sites is adverse, pursuant to 36CFR800.5, then appropriate
measures to address these adverse effects will be developed.

4) Wildlife passages will be provided at locations agreed to by federal and state
resource agencies and the dimensions of each passage shall be constructed as
specified on the preliminary design plans. Wildlife passages will be provided at
three locations on the mainline: one (a box culvert designed for small animal
passage) will be located within a wetland between US 74/76 and SR 1426 and two
bridge structures will located between SR 1414 and US 74/76. Additional wildlife
passage will be accommodated by lengthening bridge structures over stream and
wetland areas as indicated on the preliminary design plans. Bridge structures and
fill slopes will be placed outside jurisdictional wetland boundaries such that sufficient
ground-to-structure clearance and dry passage is provided for large-bodied wildlife. The
crossing areas under the bridge structures will provide a minimum of eight feet of vertical
clearance. The horizontal width is specific to each crossing and is identified on the
preliminary design plans. The box culvert crossing will have a vertical clearance of 6 feet
and a horizontal clearance of 12 feet. Fencing will be installed for a distance of
approximately 2,500 feet on either side of any of the proposed crossings and will be of
sufficient height to guide wildlife into the passageways. The final distance and height of
the fence shall be determined during final design through coordination between NCDOT,
US Fish and Wildlife Service, and the NC Division of Wildlife Resource Conservation.
Locations of wildlife crossings and bridge lengths (toe of slope limits at abutments) were
determined using a global positioning system (GPS) and through agency coordination.

4) Revise Phase | Environmental Site Assessment. For all sites identified within the
corridor ranked low for severity of potential impact, the data accumulated for the initial
Phase | Assessment will be revisited prior to project right-of-way acquisition and
construction and an updated review of agency files and public records will be conducted
to determine if there has been any substantial change in the status since the report was
prepared. For those sites ranked with a moderate to high expected severity of impact, a
further review of records will be conducted to determine the status of any contamination
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assessments or remedial actions taking place at those sites. Phase Il Site
Assessments, including, at a minimum, soil and water sampling, will be conducted as
necessary.

6) Provide evergreen vegetation along National Register-eligible boundary of the
Goodman House and Doctor’s Office. Native evergreen vegetation will be planted at
the edge of the project right-of-way from station 34 + 50 to station 36 + 00 on the
preliminary design plans between the roadway and the Goodman House and Doctor's
Office. Best planning practices will be used for tree removal to reduce impacts to the
woods adjacent to the Goodman House and Doctor’s Office.

DIVISION 3

1) Implement moratorium on construction of the Bridge over the Cape Fear and
Toomers Creek from February 1 to June 15. A construction moratorium shall be
imposed as follows:

In order to protect shortnose sturgeon and other anadromous fish, there
shall be no in-water work in the Cape Fear River and Toomer's Creek
between February 1 and June 15 of any year. For the purposes of this
moratorium, in-water is defined as the main channel where the vegetation
line meets open water and extending 35 meters (115 feet) into adjacent
wetlands on both sides of the channel. This condition was developed
specifically for this project in coordination with the National Marine
Fisheries Service, NC Division of Marine Fisheries and the NC Wildlife
Resources Commission and applies to either vibratory or impact pile
driving.

The 35-meter (115-foot) buffer from where the vegetation line meets the
open water includes wetlands only and not upland areas.

2) Procedures for construction of bridges over wetlands will utilize temporary
work bridges to minimize impacts to wetlands. Temporary work bridges will be
required to construct the project’s bridges over wetland areas at tribuitaries to Morgan’s
Branch, Cartwheel Branch, and Cape Fear River/ Toomers Creek). It is anticipated that
both single and dual work bridges will be constructed. Finger bridges will be constructed
at bent locations. Preliminary work bridge plans, including pile construction information,
will be prepared before Concurrence Points 4B and 4C can be achieved. Construction
within the main channel of the Cape Fear River may be accomplished using a barge.
NCDOT has identified a wetland fill area on the west bank of the Cape Fear River
adjacent to the proposed bridge location. This area appears to be an old roadbed
leading to the remains of a pier on the river, south of the proposed alignment. NCDOT
will consider using this as a temporary work bridge/construction easement for
construction of the proposed bridge and the post construction removal of this fill area as
a potential mitigation measure.

3) Fill slopes within the Natural Heritage Program (NHP) US 421 Sand Ridge
Significant Natural Heritage Area (SNHA) located east of the Cape Fear River will
be minimized to the greatest extent possible so that impacts to populations of
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Pickering’s dawnflower (Stylisma pickeringii var. pickeringii) will be avoided and
minimized. See Number 2) under Roadway Design Unit

4) Provide temporary protective fencing between project construction area and
archaeological site 31NH39**. See Number 3) under Roadway Design Unit.

5) The Project Engineer or contractor will inform all personnel associated with the
project construction that manatees may be present in the project area during the
months of June through October. The Project Engineer will ensure that the Contractor
has a copy of the US Fish and Wildlife Service Guidelines for Avoiding Impacts to the
West Indian Manatee - Precautionary Measures for Construction Activities in North
Carolina Waters on-site during construction. A copy of the Guidelines can be found in
the Appendix of the Final EIS or at the following website address
(http://nc-es.fws.gov/es/publications.html). The contractor is responsible for complying
with the Guidelines and reviewing them with all personnel associated with the project
construction.
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SUMMARY
S.1 FEDERAL HIGHWAY ADMINISTRATION
Administrative Action: Final Environmental Impact Statement

Since the Draft Environment Impacts Statement (DEIS) for R-2633A/B (proposed action) was
released on December 24, 1996, the North Carolina Department of Transportation in
cooperation with the Federal Highway Administration has conducted a Reevaluation of the
DEIS, February 2007, in accordance 23 CFR Part 771 Section 771.129. The regulation states:

(a) A written evaluation of the draft EIS shall be prepared by the applicant in cooperation
with the Administration if an acceptable final EIS is not submitted to the Administration
within 3 years from the date of the draft EIS circulation. The purpose of this evaluation is
to determine whether a supplement to the draft EIS or a new draft EIS is needed.

(b) A written evaluation of the final EIS will be required before further approvals may be
granted if major steps to advance the action (e.g., authority to undertake final design,
authority to acquire a significant portion of the right-of-way, or approval of the plans,
specifications and estimates) have not occurred within three years after the approval of
the final EIS, final EIS supplement, or the last major Administration approval or grant.

(c) After approval of the EIS, FONSI, or CE designation, the applicant shall consult with
the Administration prior to requesting any major approvals or grants to establish whether
or not the approved environmental document or CE designation remains valid for the
requested Administration action. These consultations will be documented when
determined necessary by the Administration.

[52 FR 32660, Aug. 28, 1987; 53 FR 11066, Apr. 5, 1988]

According to the regulations implementing the National Environmental Policy Act in 40 CFR Part
1502.9(c)(1). Agencies shall prepare supplements to either draft or final environmental impact
statements if:

(i) The agency make substantial changes in the proposed action that are relevant to
environmental concerns; or

(il There are significant new circumstances or information relevant to environmental
concerns and bearing on the proposed action or impacts.

The reevaluation of the DEIS concluded that no substantial changes in the proposed action or
significant new circumstances relevant to environmental concerns and bearing on the proposed
action have occurred since approval of the DEIS, and that a supplemental draft environmental
impacts statement is not required. The Reevaluation was approved February 2007 and is on file
with the Federal Highway Administration.

S.2 CONTACTS

The following individuals may be contacted for additional information regarding the Final
Environmental Impact Statement:
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Federal Highway Administration

Mr. John F. Sullivan, Ill, PE
Division Administrator

Federal Highway Administration
310 New Bern Avenue, Suite 410
Raleigh, North Carolina 27601
Telephone: (919) 856-4346

North Carolina Department of Transportation

Mr. Gregory J. Thorpe, PhD

Environmental Management Director

Project Development and Environmental Analysis Branch
North Carolina Department of Transportation

1548 Mail Service Center

Raleigh, North Carolina 27699-1548

Telephone: (919) 733-3141

S.3 PROPOSED ACTION

The proposed action is the construction of a fully controlled access freeway on new alignment
from US 17 in Brunswick County, north of the NC 87 intersection, to US 421 in New Hanover
County (Figure S-2). The proposed action is designated as project number R-2633A/B in the
North Carolina Department of Transportation (NCDOT) 2006-2012 Transportation Improvement
Program (TIP) and is referred to as the ‘the project’ throughout this FEIS.

S.3.1 DESCRIPTION OF THE PROPOSED ACTION

The project is the continuation of an urban loop around Wilmington, North Carolina.
Construction of the initial section of the urban loop, which extends from US 421 to Interstate 40
(1-40) (referred to as R-2633C in the TIP and in this FEIS) in New Hanover County, will be
completed in 2006. The project and R-2633C together are referred to as the Wilmington
Bypass. When completed, the Wilmington Bypass, coupled with a third project extending from
I-40 to US 17 in New Hanover County (referred to as R-2405 in the TIP and this FEIS) will be
designated as Interstate 140 (1-140).

The project would be a fully controlled access freeway with a design speed of 70 miles per hour
(mph). Interchanges are proposed at US 17, US 74/76, SR 1426, SR 1430, and US 421. The
US 17/NC 87 intersection would be relocated farther south on US 17 to provide safe spacing
between the intersection and the US 17/Future 1-140 interchange. The project includes bridges
over stream crossings and a bridge over the Cape Fear River. Additionally, two bridges and a
box culvert are provided for wildlife passage.

S.3.2 NEED FOR THE PROPOSED ACTION

The need for the proposed action is summarized as follows:

" Improve traffic capacity deficiencies

The project is needed to alleviate project capacity deficiencies in the design year. Traffic

studies show the base year (2000) level of service (LOS) on the roadway segments studied
range from free-flow conditions (LOS A) to full capacity (LOS E). Roadway segments on US 17
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that are at or approaching capacity include US 17 between NC 133 and US 421, which operates
at LOS E with an average daily traffic (ADT) volume of 69,000 and US 17 between US 421 and
the bridge over the Cape Fear River, which operates at LOS D with an ADT volume of 54,600.
In the 2025 design year over half the roadway segments studied would operate at LOS D or
worse. The segment of US 17 from NC 133 to the Cape Fear Memorial Bridge would operate at
an unacceptable level of service (LOS F) with ADT volumes ranging from 86,200 to 131,100.
The project will remove through traffic, reducing the number of vehicles on this section of US 17.

" Increase mobility within the region

The project is needed to improve the existing regional transportation system by providing a
continuous freeway route for through traffic to bypass downtown Wilmington. The US 17
corridor is the state's major north-south route east of Interstate 95 (1-95) and serves the major
coastal cities of Myrtle Beach and Charleston, South Carolina; and Wilmington, Jacksonville,
New Bern, Washington, Williamston, and Elizabeth City in North Carolina . The current US 17
route passes through downtown Wilmington with no control of access. This section of US 17 is
heavily used by local traffic as well as by through traffic traveling to destinations north and south
of Wilmington on US 17 and 1-40. Through-traffic must travel across one of two bridges over the
Cape Fear River. The northern bridge is part of NC 133 and the southern bridge is part of
US 17/74/76. Both bridges are movable span bridges and the raising of the spans to
accommodate river-going vessels stops traffic, causes queues to form in both directions, and
adds to congestion and delays, especially during peak-hour periods and summer beach travel.

The project is a vital link in the interstate and intrastate systems. The Wilmington Bypass
(1-140) is identified as a NCDOT Strategic Highway Corridor." The project is part of the planned
urban loop around Wilmington. The project, combined with the adjacent R-2633C and R-2405
projects will provide a controlled access facility around Wilmington.

] Hurricane Evacuation

A controlled access freeway with a new, fixed-bridge crossing the Cape Fear River north of
Wilmington is needed to provide connectivity between existing evacuation routes and facilitate
access to 1-40 and 1-95. As expected growth and development continues within Brunswick
County, the need for additional evacuation routes leading away from coastal areas will also
increase. State designated hurricane evacuation routes in the vicinity of the project include
US 17, US 74/76, and US 421. NC 87, US 17 and US 74/76 are identified as Brunswick County
evacuation routes. It is anticipated that, once completed, Future 1-140 will be designated as a
hurricane evacuation route. None of the other identified routes are fully controlled access
facilities.

S.3.3 PURPOSE OF THE PROPOSED ACTION

The purpose of the proposed action and the needs that will be fulfilled by the action are
presented below:

" Increase traffic capacity and reduce traffic volumes on congested roadway
segments.

The project will provide a controlled access freeway bypassing the Wilmington Urban Area and
will provide additional traffic capacity. Through traffic will be separated from local traffic thereby
reducing the number of vehicles on congested segments of US 17 and US 421.
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" Complete a critical link in the National Highway System and the Intrastate
transportation system that will increase mobility, support economic growth and
improve military transportation routes within the region.

The project will increase mobility within the region by facilitating connectivity of Brunswick
County to the Intrastate and Interstate systems. The project is identified as a NCDOT Strategic
Highway Corridor and is included in the NCDOT 2006-2012 TIP. It is also identified as a future
component of the NHS. The Wilmington Bypass will provide an important connection between
US 17 and US 74/76 (both of which are included in the NHS and identified as Strategic Highway
Corridors) and 1-40 and will improve transportation access for existing industries along US 421
and US 74/76 and will enhance the opportunity for future economic development within
Brunswick County. The project in conjunction with US 17, US 74/76, and NC 87 link important
military installations and ports, and as such, are part of the US Department of Defense Strategic
Highway Network (STRAHNET).

] Facilitate Hurricane Evacuation

The Wilmington Bypass will facilitate evacuation of growing coastal areas in Brunswick County
by providing a controlled access freeway evacuation route and by providing connectivity
between the existing hurricane routes of US 17, US 74/76, US 421 and 1-40.

S.3.4 PROJECT HISTORY AND BACKGROUND

The 1972 Wilmington Transportation Study was the first study to identify the need for a
circumferential route around the City of Wilmington." The northern half of this recommended
loop extended from US 17 in Brunswick County, west of Wilmington, to US 17 in New Hanover
County, east of Wilmington, and was proposed as a four-lane divided freeway.

In the 1985 update of the Wilmington Transportation Study, a number of changes were made to
the recommended northern outer loop. Notably, the corridor was shifted northward to take into
account the extension of 1-40." In addition, the recommended size of the outer loop was
downgraded from a four-lane freeway to a four-lane expressway and a separate thoroughfare
plan was established for Brunswick County."

Following adoption of the 1985 Wilmington Transportation Study, the Wilmington Urban Area
Metropolitan Planning Organization (WMPO) requested that the northern outer loop be added to
the NCDOT's TIP. In November 1989, the northern outer loop was added to NCDOT's 1990-
1996 TIP as a four-lane freeway and was renamed the Wilmington Bypass. The project was
designated as R-2633 and extended from US 17 in Brunswick County to I-40 in New Hanover
County. Funding was included in fiscal year 1990 for the start of the planning and
environmental studies. The studies began in August 1990. In December 1991, documentation
focusing on protected species and cultural resources was converted to federal NEPA standards.
Other studies, including land use analyses, were also being conducted. In 1994, Governor
James Hunt's Transportation 2001 Plan recognized the immediate need to relieve traffic
congestion in downtown Wilmington and accelerated the schedule for the improvements to
R-2633C." In order to accomplish the accelerated schedule, the NCDOT, in consultation with
the FHWA, determined that two environmental impact statements (EISs) should be prepared;
one for R-2633C and one for R-2633A/B." The Draft EIS (DEIS) for R-2633C was approved on
January 31, 1995. During the DEIS review period, citizens, and state and federal environmental
resource and regulatory agencies expressed concern about R-2633A/B. The agencies
requested that further studies be conducted for R-2633A/B before commenting on the R-2633C
DEIS.
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The NCDOT postponed preparation of the FEIS for R-2633C until a Supplemental DEIS for
R-2633C and a Draft EIS for R-2633A/B were prepared. This allowed for simultaneous review
of both documents. The Supplemental DEIS for R-2633C was released on December 5, 1996,
and the DEIS for R-2633A/B was released on December 24, 1996 and a Reevaluation of the
DEIS was approved in February 2007. The FEIS for R-2633C was released on November 7,
1997 and the Record of Decision (ROD) was signed on January 29, 1998. Construction of
R-2633C is expected to be completed in June 2006.

In 1998Alternative 9 was selected as the Preferred Alternative. Since selection of the Preferred
Alternative, preliminary engineering has proceeded and efforts to further avoid and minimize
impacts to the social, physical, and natural environment have been studied and are documented
throughout this FEIS. These efforts include, but are not limited to, shifting the alignment,
bridging streams and wetlands, inclusion of wildlife crossings, and adjusting interchange
configurations.

The project is included in the NCDOT 2006-2012 as project number R-2633A/B. Right-of-way
acquisition is scheduled to begin in NCDOT fiscal years 2007 and 2008 and construction is
scheduled to begin in NCDOT fiscal years 2009 and 2010.

In a letter dated January 24, 2002, NCDOT requested FHWA to add the Wilmington Bypass to
the Interstate System under 23 USC 103(c) (4) (b). NCDOT also submitted an application for
consideration by the American Association of State Highway and Transportation Officials
(AASHTO) Route Numbering Committee for the Wilmington Bypass to be designated as 1-140.
FHWA approved NCDOT's request in a letter dated September 11, 2002, noting that it will not
be added to the Interstate System until completion of construction of the project. In a letter
dated June 30, 2003, AASHTO approved the application for establishment of 1-140 noting that
until it is added to the Interstate System by FHWA, it should referred to only as “Future 1-140.”

S.4 DETAILED STUDY ALTERNATIVES

Alternatives studied through detailed environmental analysis in the DEIS included the No-Build
Alternative and four construction, or build alternatives. The build alternatives studied were all on
new location connecting US 17 and US 421 at R-2633C (Figure S-1).

S.4.1 NoO-BUILD ALTERNATIVE

In accordance with NEPA and FHWA guidelines, the environmental consequences of taking no
action to meet future travel demand, or the consequences of the No-Build Alternative, are given
full consideration. As a necessary component of alternatives analysis, the No-Build Alternative
provides a baseline condition with which to compare the improvements and consequences
associated with each build alternative. The No-Build Alternative does not include construction
of R-2633A/B, but does assume that other road improvements planned and funded in the TIP
would be in place, including R-4002 (Village Road in Leland), U-0092 (Smith Creek Parkway),
and R-2633C. There are no funded TIP projects currently in the Brunswick County
Thoroughfare Plan in the vicinity that would directly impact the Wilmington Bypass.
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S.4.2 BUILD ALTERNATIVES
Alternative 2

Alternative 2 is a corridor extending northward from Bishop, just east of NC 87 (Maco Road) and
west of Spring Hill. This corridor intersects with US 74/76 at the west end of the Leland
Industrial Park, curving eastward through the Leland Industrial Park to cross the railroad tracks
west of Davis Yard. This corridor parallels the north side of the railroad tracks through
Eastbrook, turning northeastward at Davis Yard. The terminus of this corridor is at US 421,
south of Lake Sutton and the Progress Energy Plant.

Alternative 3

Alternative 3 is the same as Alternative 2, as it travels northward from Bishop, crossing
US 74/76 at the west end of Leland Industrial Park, curving northeastward to the railroad tracks.
At this point, the corridors diverge, as Alternative 3 takes a more northerly curve (approximately
1/4 mile north at the widest separation), traveling south of Cedar Hill to rejoin Alternative 2 and
cross SR 1430, to terminate at US 421.

Alternative 8

Alternative 8 begins similarly to Alternatives 2 and 3 at a point along US 17, between Bishop
and Spring Hill, traveling north toward the military railroad "turn-around” yard to parallel the
western fence line of the yard. The corridor then turns northwesterly and crosses US 74/76 at
the west end of the Leland Industrial Park. This alternative then rejoins the corridor used for
Alternative 3 to terminate at US 421.

Alternative 9

Alternative 9 is the same as Alternative 8 as it travels northward from Bishop to parallel the
military railroad “turn-around” yard. This corridor diverges from Alternative 8 near the railroad
tracks west of Eastbrook. Here, Alternative 9 follows the corridor used for Alternative 2 to
terminate at US 421.

S.5 PREFERRED ALTERNATIVE
S.5.1 ACTIONS TAKEN SINCE SELECTION OF THE PREFERRED ALTERNATIVE

After the selection of Alternative 9 as the Preferred Alternative it was decided that additional
traffic and environmental analyses were necessary before beginning preliminary design and
preparation of the FEIS. In early 1999, preliminary design and preparation of the FEIS was
initiated. At this time the project entered into the Section 404/NEPA Merger Process, the
environmental streamlining process newly implemented by NCDOT, USACE and the North
Carolina Department of Environment and Natural Resources (NCDENR).

The Section 404/NEPA Merger Process requires agency concurrence at major decision points
in the NEPA and Section 404 processes. The major decision points reached during the FEIS
phase of the project include Concurrence Point 2A, decisions on bridge lengths; and
Concurrence Point 4A, avoidance and minimization of impacts.

During preliminary design, discoveries were made in the course of additional environmental
analysis which resulted in a widening of the Preferred Alternative study corridor. Expansion of
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the study corridor allowed for changes in the preliminary alignment to avoid and minimize
impacts to environmental resources. The expanded study corridor and several alignments
studied for avoidance and minimization purposes are presented on Figure S-2. Several
opportunities were provided for the public to provide input on the expanded study corridor (see
Chapter 8 of the FEIS for a record of public involvement activities).

Several changes and additions were made to the alignment during the preliminary design
process to avoid and minimize impacts to the human and natural environment. These changes
included shifts in the alignment, changes in interchange design, inclusion of bridges over
streams, and inclusion of wildlife crossings. Section 2.3.1 of the FEIS describes specific
alignment changes made to avoid and minimize impacts. Many of the changes were a direct
result of agency and public input.

S.5.2 DESCRIPTION OF THE RECOMMENDED ALIGNMENT

The recommended alignment (shown in Figure S-3) of the Preferred Alternative begins at a
point along US 17, between Bishop and Spring Hill, traveling north toward the military railroad
"turn-around” yard to parallel the western fence line of the yard. The alignment then turns
northwesterly and intersects with US 74/76 at the west end of the Leland Industrial Park. It then
curves eastward through the Leland Industrial Park to cross the railroad tracks west of Davis
Yard. The recommended alignment parallels the north side of the railroad tracks through
Eastbrook, turning northeastward at Davis Yard toward the Cape Fear River. The alignment
crosses the Cape Fear River and associated wetlands on a high-level, fixed-span bridge. The
project terminus aligns with R-2633C at US 421, south of Lake Sutton and the Progress Energy
Plant. The recommended proposed centerline, the slope stake limits, and proposed right of way
were established upon completion of the preliminary design of the recommended alignment.

Three wildlife crossings, two of which are bridges and one of which is a culvert, are provided at
various locations along the alignment. In addition to the bridge over the Cape Fear River and
Toomers Creek, four bridges are provided at stream crossing locations along the mainline
alignment. Additionally, two bridges are provided at stream crossings on NC 87 and SR 1430.
Grade separation is provided at each of the project’'s five interchanges (US 17, US 74/76,
SR 1426, SR 1430 and US 421) as well as at three locations where the alignment crosses a
railroad. The project also provides grade separation at two roads near US 421. Each
interchange location and configuration is described below:

US 17: The interchange at US 17 is a trumpet configuration and would provide free-flow traffic
movements between the project and US 17. NC 87 and SR 1522 (Snowfield Road) would be
realigned to tie into US 17 so that a desirable control of access distance from the interchange
can be provided as part of US 17 Strategic Highway Corridor. SR 1522 (Snowfield Road) would
be realigned to provide a four-legged intersection with SR 1701 (Zion Church Road). Three
service roads would be required to maintain access to properties in this area and cul-de-sacs
would be provided on SR 1414 (Goodman Road) in lieu of a grade separation. Existing access
to SR 1414 (Goodman Road) would be maintained at US 17 and at NC 87.

US 74/76: The interchange at US 74/76 is a modified diamond with all ramps and loops placed
in the northern quadrants of the interchange due to the railroad tracks that parallel US 74/76 to
the south. The ramps and loops would have stop conditions at their termini on US 74/76. The
mainline of the project will be grade separated over US 74/76 and the CSX railroad.
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SR 1426: A modified diamond interchange is provided at SR 1426 and all ramps have stop
conditions at their termini on SR 1426. SR 1426 will be realigned to the west to have grade
separated crossings over the CSX railroad and the project.

SR 1430: A modified diamond interchange is provided at SR 1430 and all ramps have stop
conditions at their termini on SR 1430. Restriction of access through the interchange on
SR 1430 requires that access roads be provided to residences on the north and south sides of
the interchange. South of the interchange, SR 1431 will be realigned to a perpendicular
intersection with SR 1430. South of the interchange, SR 1430 currently has a reverse curve
with a substandard design speed and is prone to flooding. This section of SR 1430 will be
improved to mitigate the safety problems from flooding and future traffic generated by the
project. A bridge will be provided over a stream and wetland system and the reverse curve will
be eliminated and the curve radius will be increased to improve the design speed of the road.

US 421: The interchange at US 421 would provide a modified diamond interchange. The ramps
would have stop conditions at their termini on US 421, while the loop would have both free-flow
and stop condition at its termini on US 421. A portion of this interchange will be constructed
under R-2633C. To the southwest of the interchange, a grade separation would be provided for
SR 1394. SR 2169 would be realigned to tie into SR 1394 to the north and a cul-de-sac would
be provided on SR 2169 to the south of the project.

S.6  SUMMARY OF ENVIRONMENTAL CONSEQUENCES

The following summary of environmental consequence focuses on the environmental effects of
the recommended alignment of the Preferred Alternative (Alternative 9). The preliminary design
process began for the Preferred Alternative after completion of the DEIS and the alignment was
refined over long period time. The evaluation of impacts was also refined during this time and
avoidance and minimization measures were incorporated in the preliminary design of the
recommend alignment through the NEPA/Section 404 Merger Process. Alternatives that were
not selected (Alternatives 2, 3, and 8) were not advanced through to the preliminary design
phase. Thus a side-by-side comparison of environmental effects among alternatives is not
feasible. The FEIS does, however, include the evaluation of environmental consequences
presented in the DEIS.

S.6.1 DIRECT IMPACTS

Estimated environmental impacts associated with the recommended alignment are summarized
in Table S-1. Some of the projected effects of the project can only be presented qualitatively
and therefore could not be quantified for inclusion in Table S-1. These issues include:
community cohesion, economic effects, regional planning consistency, visual impacts, water
quality, soils, and mineral resources. These impacts are briefly summarized below.

S.6.1.1 CoOMMUNITY COHESION (SECTION 4.1.1.1)

The presence of a new, limited-access freeway can have both positive and negative effects to
the cohesion of a community or neighborhood; however, these effects are difficult to quantify. In
general, positive effects can include shorter travel times and more convenient access between
homes, stores, and businesses. Alternatively, a new roadway can also create a wall or barrier
between individual homes previously connected by a local street system or residential areas
and their shopping centers, recreation, and schools. Because of the rural, sparsely developed
nature of the study area, displaced households along the project are not anticipated to cause
substantial disruptions in developed communities. Most displacements would occur in the
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Table S-1. Summary of Environmental Impacts

FACTORS RECOMMENDED ALIGNMENT
Project Features
Length (miles) 14.2
Number of Interchanges 5
Number of railroad crossings 6
Construction Costs $273,700,000
Right of way Costs $6,989,000
Total Costs $280,689,000

Socioeconomic Features

Residential Relocations 16
Business Relocations 9
Schools Impacted 0
Parks Impacted 0
Churches Impacted 0
Cemeteries Impacted 0
Physical Factors

Electric Power Lines Crossed 7
Gas Lines Crossed 2
Water Lines Crossed 3
Receptors Impacted by Noise 54

Moderate and High Ranked Haz. Mat. Sites

2 High, 2 Low-Moderate

Prime and Unique Farmland (AD-1006 rating)

66

Number of Exceedances of Carbon Monoxide Ambient Standards | O
Cultural Resources
Previously Recorded Archaeological Sites Impacted 0
Previously Recorded Archaeological Sites 1
Recorded Historical Sites 0
National Register Historic Districts Impacted 0
Natural Resources
Stream Crossings 20
Navigable Waterway Crossings 1
Stream Crossings Bridged 6
Stream Impacts (linear feet) 1,003
Red Cockaded Woodpecker Colony Sites Impacted 0
Red Cockaded Woodpecker Foraging Habitat (acres) 0.07
NCHP Identified Priority Areas (IPAs) (total acres) 18
Primary (acres) 7
Secondary (acres) 11
Floodplains (linear feet) 7,335
Floodplains (acres) 31.1
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FACTORS RECOMMENDED ALIGNMENT
Natural Communities (total acres) 377
Mesic Pine Flatwoods (acres) 124
Pine/Scrub Oak Sandhills (acres) 77
Mesic Mixed hardwood Forests (acres) 52
Wet Pine Flatwoods (acres) 67
Tidal Freshwater Marsh 0
Tidal Cypress Gum Swamp/Gum Swamp (acres) 0
Coastal Plain Bottomland Hardwoods (acres) 11
Coastal Plain Semi-permanent Impoundments (acres) <1
Small Stream Swamp (acres) 4
Pocosin/Streamhead Pocosin (acres) 42
Open Water (acres) 0
Altered Communities (total acres) 120
Urban/Disturbed (acres) 75
Agricultural Land (acres) 36
Maintained Ultility Right of Way (acres) 9
Wetlands
Palustrine (total acres) 78.8
Palustrine Emergent (PEM) (acres) 0.7
Palustrine Forested (PFO) (acres) 78.1
Riverine (total acres) 0

vicinity of the proposed interchanges at SR 1426, SR 1430, and US 17. The project includes
service roads that maintain access residences so no residences would be isolated by the
project.

S.6.1.2 EcoNomIC EFFECTS (SECTION 4.1.1.5)

It is likely that the project would have an overall beneficial economic impact on the region by
providing facilitated access to major industries and trade centers in both Brunswick and New
Hanover counties. Project-induced growth in the form of highway-oriented retail and industrial
businesses in the vicinity of interchanges would also contribute to the positive economic effects
of the project. In addition, there would be an increase in construction employment during the
construction phase of the project, as well as increased government revenues from
transportation-related taxes. However, there would also be a loss of land from property tax
roles. Loss of property tax revenues is expected to be temporary as other development in the
project vicinity is likely to offset any losses.

Local economic impacts to property near the project could be positive or negative. Properties
near the roadway and throughout the study area could become more accessible making them
more attractive for development; however, noise and visual impacts could also be associated
with the roadway which could make residential property adjacent to the project less desirable.

Positive economic effects can also have negative environmental effects as natural or
undeveloped areas become developed. Potential negative environmental effects could include
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loss of wetlands and recharge areas, degradation of water quality from increased impervious
surface, and habitat loss. Considering the past development trends and the continued favorable
growth environment, impacts to these resources could also occur with the no-build scenario,
though to a lesser degree. Indirect and cumulative effects on the natural environmental are
addressed in Section 4.2.5 of the FEIS.

S.6.2 REGIONAL PLANNING (SECTION 4.1.2)

The project is consistent with the Wilmington Urban Area LRTP, the Brunswick County
Thoroughfare Plan and the region's land use plan.

S.6.2.1 VISUAL EFFECTS (SECTION 4.1.3.5)

The project will introduce a new visual element into the context of the landscape thereby
adversely impacting views of natural areas that will be converted to transportation uses.
However, the terrain in the project area is generally flat and expansive and scenic vistas are
uncommon. The project corridor will generally be screened from view by existing vegetation,
except in the vicinity of interchanges and grade separations.

Construction of the project would have a visual impact on adjacent areas. The project would be
designed and constructed as a four-lane, divided, controlled-access freeway, which would be
similar in appearance to 1-40 through New Hanover County. One of the problems inherent in
designing a controlled-access freeway involves providing sufficient right of way to comply with
design criteria while minimizing disruption to the surrounding area.

Although the project corridor shows some relief in the terrain towards the southern terminus at
US 17, the project area is generally flat. Because of the flat terrain and near sea level
elevations, the design of the project's mainline, interchanges, and crossings of roadways,
railways, and waterways, precludes depressed or below grade construction. As a result of
elevated grade separations, the project would be seen as a subtle undulation of road surface
rising and falling across the relatively flat landscape. Each of the interchanges would require
grade separation for overpasses. Grade separation would also be required at the railroad
crossings west of SR 1426. A high-level fixed-span bridge would be constructed over the Cape
Fear River. At grade separations and bridges, the roadway would be highly visible to people in
areas off of the roadway, which would be an adverse impact. Conversely, numerous
opportunities for views across agricultural fields, forested areas and study area waterways from
the tops of overpasses and bridges would exist for motorists using the new roadway, which
would be a positive effect. The highest point along the roadway would be the bridge crossing
over the Cape Fear River. This bridge would be highly visible from vessels traveling along the
river.

S.6.2.2 WATER QUALITY (SECTION 4.1.5.5)

Stormwater runoff rates would increase slightly due to the increase in impervious roadway
surface area. This is an unavoidable, long-term impact resulting from construction of the
project. The proposed build alternative also has the potential to temporarily degrade the quality
of water in the surrounding streams as a result of soil erosion during construction. Best
management practices will be employed during construction to minimize water quality
degradation.
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S.6.2.3 SoILS AND GEOLOGY (SECTION 4.1.5.1)

The properties of the soils within the expanded study corridor could affect the engineering
design of the project. Soil limitations for the build alternative include erosion hazard,
shrink/swell potential, differential settlement, low strength, corrosivity, and flood hazard.

Due to the proximity of the project to existing construction material sites, more efficient transport
of these construction materials may result. New development in the county may increase the
demand for local sand and crushed stone. Construction of the roadway may also temporarily
increase demand for local mineral resources.

S.6.3 INDIRECT AND CUMULATIVE EFFECTS
S.6.3.1 INDIRECT EFFECTS

Due to the growth trends already apparent in the study area without the project and since the
project does not provide direct access to major employment centers; the project is not
anticipated to substantially affect the urban spatial structure of greater Wilmington. The main
effects of the project are expected within interchange catchment areas. These effects include
influencing location decisions for future development, accelerating the pace of industrial
expansion, and inducing commercial growth. To a lesser extent, the project may induce some
residential development by providing new access to low cost, undeveloped, rural land.

The project is generally expected to intensify and concentrate development trends already
apparent in the study area. For example, study area land use shifts from rural to suburban will
occur under both the build and no-build scenarios but are expected to be concentrated and
intensified around project interchanges under the build scenario. The overall economic outlook
in the study area is positive with or without the project; however, but the project is expected to
facilitate industrial expansion, associated employment opportunities, and the distribution of
goods and services; thus potentially improving an already positive trend.

Effects related to encroachment and alterations are particular to the build scenario. These
include an expected positive effect on traveler proclivity and an expected negative effect on
study area aesthetics.

Effects related to induced development are likely to impact wetlands and threatened and
endangered species and degradation to water quality. Considering the past development
trends and the continued favorable growth environment, impacts to these resources are also
expected with the no-build scenario, though to a lesser degree.

S.6.3.2 CUMULATIVE EFFECTS

The project, combined with other transportation projects, will cumulatively benefit transportation
in the Wilmington region and southeastern North Carolina by reducing congestion on local
roadways and enhancing the intrastate transportation system. Considered cumulatively with
other infrastructure projects, such as water and sewer expansion and projects to increase the
capacity of the port, the project is expected to positively affect an already favorable economic
outlook in the area.

Cumulative environmental effects will occur from the proposed project and other past, present
and reasonably foreseeable development activities. These effects are most notable for natural
resources such as biotic communities and wildlife as development replaces natural areas.
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Cumulative effects to natural resources are difficult to quantify from readily available data.
However, cumulative effects to wetlands were quantified from obtaining impact data from other
NCDOT projects. Approximately 280 acres of wetlands would be impacted from the combine
TIP projects R-2633A/B, R-2633C, R-2405A (1-40 Connector), and TIP U-0092 (Smith Creek
Parkway). Mitigation for wetland impacts has been or will be provide and coordinated through
the Section 404 permitting process.

Degradation of water quality is also a possible cumulative effect that may result from
development project. Impervious surfaces can block or redirect recharge and affect the amount
of surface runoff in rivers and streams. Considered with the removal of vegetative cover
adjacent to stream channels and at road crossings, effects may include sediment and nutrient
loading and increased water temperature. In the long term, as the stream channels go through
a re-shaping process to accommodate the increased flow, stream banks are likely to become
eroded and incised, leading to further sediment loading downstream. Numerous policies are
applicable in the study area that will help protect the quality of surface waters.

S.7 REQUIRED PERMITS AND ACTIONS

Construction of the project would result in several activities requiring environmental regulatory
permits from state and federal agencies. A list of these permits, organized by issuing agency, is
provided below. The NCDOT will obtain all necessary permits prior to construction.

Many of the environmental issues and mitigation measures discussed in this FEIS will be further
guantified and evaluated as final roadway designs are completed. The actions that would occur
after completion of the FEIS are described below. Specific sections of Chapter 4 of the FIES
provide more detailed discussions of environmental commitments and recommendations.

S.7.1 PERMITS
S.7.1.1 NORTH CAROLINA DIVISION OF COASTAL MANAGEMENT
Coastal Area Management Act (CAMA) Major Development Permit. CAMA requires permits for

major land disturbing activities within designated areas of environmental concern, which include:
marshlands, tidelands, estuaries, and fragile natural and cultural resource areas.

Authority. North Carolina General Statute 113A, Article 7, Subsection 118. Regulations
promulgated in 15A NCAC 7.

State Dredge and Fill Permit. A permit is required for any project involving excavation and/or
filling activities in estuarine waters, tidelands, or marshlands. A joint application may be filed if
the project also requires a CAMA Major Development Permit, US Army Corps of Engineers
Section 10 and 404 Permits, or a Section 401 Water Quality Certification.

Authority. North Carolina General Statute 113-229. Regulations promulgated in 15A NCAC 7J
permit procedures.

S.7.1.2 NORTH CAROLINA DIVISION OF WATER QUALITY
Section 401 Certification. Any activity which may result in discharge to navigable waters and

which requires a federal permit must obtain a certification that such discharge will be in
compliance with applicable state water quality standards.
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Authority. North Carolina General Statute 143, Article 21, Part 1. Regulations promulgated in
15A NCAC 2H and 2B.

National Pollutant Discharge Elimination System (NPDES) Permit. A permit is required for
projects involving sewer systems, treatment works, disposal systems, and certain stormwater
runoff that would result in a discharge to surface waters. The State has the authority to
administer the national NPDES program for projects in North Carolina.

Authority. North Carolina General Statute 143, Article 21, Part 1. Regulations promulgated in
15A NCAC 2H.0100.

Stormwater Certification. Development in a coastal county that requires a CAMA major permit
or a sedimentation and erosion control plan requires stormwater certification. Requirements
vary and are affected by the classifications of the water to which the project would drain. The
DWQ Regional Office provides site-specific requirements.

Authority. North Carolina General Statute 143, Article 21, Part 1. Regulations promulgated in
15A NCAC 2H.1000 and 2B.0200.

S.7.1.3 NORTH CAROLINA DIVISION OF FOREST RESOURCES
Burning Permit. A permit is required to start a fire in woodlands or within 500 feet of woodlands

under the protection of the Division of Forest Resources. Thirty-day permits can be issued for
highway construction.

Authority. North Carolina General Statute 113, Article 4C, Subsection 60.21-60.31.
Regulations promulgated in 14 NCAC 9C.0200-.0203.

S.7.1.4 UNITED STATES ARMY CORPS OF ENGINEERS

Section 404 Permit. A permit from the US Army Corps of Engineers is required for any activity
in water or wetlands that would discharge dredged or fill materials into Waters of the United
States and adjacent wetlands. To obtain permit approval, impacts to wetlands must be
mitigated through avoidance, minimization, and compensation measures in accordance with the
"Memorandum of Agreement (MOA) between the Environmental Protection Agency and the
Department of the Army Concerning the Determination of Mitigation Under the Clean Water Act
Section 404(b)(1) Guidelines" (February, 1990).

Authority. Federal Water Pollution Control Act Amendments of 1972 and Section 404 of the
Clean Water Act of 1977. Regulations promulgated in 33 CFR Part 323.

Section 10 Permit. A permit is required for construction of structures such as piers and jetties
and excavation and placement of fill material in or affecting navigable waterways, including the
Cape Fear River.

Authority. River and Harbor Act of 1899, Section 10.
S.7.15 UNITED STATES COAST GUARD

Section 9 Permit. A permit must be obtained for any new bridge over navigable waterways,
including the Cape Fear River. Bridge clearances are reviewed under this permit.

Authority. River and Harbor Act of 1899, Section 9.
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S.7.1.6 UNITED STATES FISH AND WILDLIFE SERVICE

Section 404 and Section 10 Permit Review. The US Fish and Wildlife Service's (USFWS)
responsibilities include review of Section 404 and Section 10 Permits to determine a project's
impact on public fish and wildlife resources. The USFWS provides recommendations to the US
Army Corps of Engineers on how the proposed project could avoid or minimize impacts to
existing fish and wildlife resources and their habitats, including wetlands.

Authority. Fish and Wildlife Coordination Act, as amended.

Section 7 Consultation. Consultation with the USFWS is required for any project that may
impact endangered or threatened plants and animals and their Designated Critical Habitat.
Informal; Section 7 Consultation regarding Red cockaded woodpecker foraging habitat and
shortnose sturgeon was undertaken during the FEIS phase of the project and is documented in
Section 4.1.5.6 of this FEIS.

Authority. Endangered Species Act of 1973, Section 7.
S.7.2 SUBSEQUENT ACTIONS

NCDOT in consultation with FHWA selected Alternative 9 as the Preferred Alternative for
implementation. The following studies have been prepared so that a roadway design can be
developed that avoids and minimizes environmental impacts:

. A reevaluation was conducted to determine whether there have been changes in the
project, its surroundings, or other new information that would require a supplement to the
DEIS.

« Additional wetland delineation studies (detailed determination of wetland locations and
classifications in accordance with USACE procedures) were conducted to account for
conditions with the expanded study corridor. Supplemental assessment of water resources
was conducted to reevaluate information in the DEIS and to study shifts in the project
alignment.

« Additional archaeological surveys were conducted near the Cape Fear River floodplain
and major tributaries, including a survey and documentation for underwater sites in the
Cape Fear River.

« Historic architecture studies and 106 effects consultations on the Goodman House and
Doctor’s Office Property were conducted.

« Hazardous materials investigations were performed to further review sites that could
potentially impact the selected alternative.

. Additional threatened and endangered species surveys were conducted to account for
conditions within the expanded study corridor and to reevaluate data in the DEIS.

. Informal Section 7 consultations took place with the US Fish and Wildlife Service and the
National Marine Fisheries Service.

« An environmental justice assessment was conducted to reevaluated information in the
DEIS and to evaluated potential shifts in the alignment.
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« Anindirect and cumulative effects assessment was conducted to reevaluate information
presented in the DEIS and to provide a more in depth analysis of indirect and cumulative
effects associated with the project.

. A supplemental noise analyses were conducted to update the previous analysis with the
new noise model and to study effects of alignment shifts.

. Asupplemental air quality analysis was conducted to update the previous analysis.

As part of the preliminary engineering design phase, the following studies have also been
conducted:

. a design study was conducted to determine which roadway segments should bridge
wetlands, which should be constructed on fill, and the feasibility and practicability of each
method;

. a traffic capacity analysis was prepared to design ramps, lane and turning movement
configurations, traffic storage requirements, etc.;

« drainage and hydrological studies were performed for preliminary design of major
drainage structures;

. aservice road study was conducted to determine if access can be provided to residences
and businesses whose access would be restricted due to construction of the selected
alternative;

. preliminary right of way limits were delineated on plans; and

. preliminary geotechnical investigations were performed to identify geology and soil types
and limitations

After the FEIS is completed, the project implementation process will remain incomplete. The
following is a description of the actions that would be taken, events that would occur, and
studies that would be completed prior to project right of way acquisition. Coordination with
resource agencies would be maintained throughout the entire process. The FEIS has been
prepared based on the results of the studies listed above and the preliminary roadway design
plans. The FEIS will be circulated for public and agency review. After approval of the Record of
Decision (ROD), a Design Public Hearing will be held to receive public comments on the
preliminary plans.

The final roadway design plans would be developed, taking into consideration all public
comments received on the preliminary design plans and this FEIS. The following studies may
be prepared as part of the final design:

. drainage and hydrological studies to identify and design minor drainage structures;

. astudy for bridge type for crossing the Cape Fear River;

. ascour analysis for the Cape Fear River Bridge;

. design of a traffic control plan to provide access during the construction phase;

. asurvey for wells within and adjacent to proposed right of way limits;
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. a noise analysis based on updated traffic and detailed design plans to evaluate whether
potential noise barriers are feasible and reasonable, and if so, to determine their locations.
Additionally, public involvement related to the construction of noise abatement will be
conducted;

« adesign public hearing will be held after completion of the Record of Decision;

. ageotechnical investigation to recommend technigues and materials to overcome any soll
limitations along the selected alternative identified during the investigation; and

. right of way limits will be finalized.

Other actions that must be completed prior to the start of project construction include, but are
not limited to:

. preparation of an erosion control plan that incorporates BMPs;

coordination with utilities for relocation/reconfiguration of systems;

. implementation of the Relocation Assistance Program; and

. approval of all required permits and certifications.

During project construction, the NCDOT would implement Best Management Practices and will
comply with all permit conditions. Any additional measures that would minimize environmental

impacts that have been agreed upon during the ongoing consultations with resource agencies
would also be implemented.

"North Carolina Department of Transportation, Strategic Highway Corridor,
Southeast Vision Plan. Adopted by North Carolina Board of Transportation. Plan date:
September 2, 2004. Available:
http://lwww.ncdot.org/doh/preconstruct/tpb/SHC/PDF/SHC_Vision_Plan_Southeastern_NC.pdf.
Accessed: January 2006.

"Wilbur Smith and Associates. “Wilmington Area Transportation Study.” June,
1972.

'North Carolina Department of Transportation, Planning and Research Branch.
“Wilmington Transportation Study,” Technical Report 2. March 1986.

¥ North Carolina Department of Transportation, Planning and Research Branch.
“Wilmington Transportation Study,” Technical Report 2. March. 1986.

Y North Carolina Department of Transportation. 1994-2001 Transportation
Improvement Program, The Transportation 2001 Plan. 1994.

¥ Personal communication. Wilmington Bypass, New Hanover and Brunswick
Counties. Letter from Mr. H. Franklin Vick, PE, Manager, Planning and Environmental Branch,
North Carolina Department of Transportation to Greiner, Inc.. August 24. 1994.
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CHAPTER 1. PURPOSE OF AND NEED FOR THE PROJECT

11 INTRODUCTION

This Final Environmental Impact Statement (FEIS) was prepared in accordance with the
requirements set forth in the National Environmental Policy Act (NEPA) of 1969, as amended,
and the North Carolina (State) Environmental Policy Act (SEPA). This FEIS is an informational
document intended for use by both decision makers and the public. As such, it represents a
disclosure of relevant environmental information concerning the proposed action.

Since the Draft Environment Impacts Statement (DEIS) for R-2633A/B (proposed action) was
released on December 24, 1996, the North Carolina Department of Transportation in
cooperation with the Federal Highway Administration has conducted a Reevaluation of the DEIS
in accordance 23 CFR Part 771 Section 771.129. The Reevlaution of the DEIS concluded that
no substantial changes in the proposed action or significant new circumstances relevant to
environmental concerns and bearing on the proposed action have occurred since approval of
the DEIS, and that a supplemental draft environmental impacts statement is not required. The
Reevaluation has been approved by, and is on file with the Federal Highway Administration.

The content of this FEIS conforms to the requirements of the Council on Environmental Quality
(CEQ) guidelines, which provide direction regarding implementation of the procedural provisions
of NEPA, and the Federal Highway Administration's (FHWA) Guidance for Preparing and
Processing Environmental and Section 4(f) Documents, 1987."

The North Carolina Department of Transportation (NCDOT) and FHWA are the lead agencies
for the project and the US Army Corps of Engineers (USACE) and the US Coast Guard are
cooperating agencies.

1.2 PROPOSED ACTION

The proposed action is the construction of a freeway on new alignment from US 17 in Brunswick
County, north of the NC 87 intersection, to US 421 in New Hanover County. The proposed
action is designated as project number R-2633A/B in the NCDOT 2006-2012 Transportation
Improvement Program (TIP) and is referred to as the ‘the project’ throughout this FEIS.

The project is the continuation of an urban loop around Wilmington, North Carolina.
Construction of the initial section of the urban loop, which extends from US 421 to Interstate 40
(1-40) (referred to as R-2633C in the TIP and in this FEIS) in New Hanover County, was
completed in 2006. The project and R-2633C, together are referred to as the Wilmington
Bypass. When completed, the Wilmington Bypass, coupled with a third project extending from
I-40 to US 17 in New Hanover County (referred to as R-2405 in the TIP and this FEIS) will be
designated as Interstate 140 (I-140). The general location of the project and other components
of Future 1-140 are shown in Figure 1-1.

The project would be a fully controlled access freeway with a design speed of 70 miles per hour
(mph). Interchanges are proposed at US 17, US 74/76, SR 1426 (Mt. Misery Road), SR 1430
(Cedar Hill Road), and US 421. The US 17/NC 87 intersection would be relocated farther south
on US 17 to provide safe spacing between the intersection and the US 17/Future 1-140
interchange. The project includes bridges over stream crossings and a bridge over the Cape
Fear River. Additionally, two bridges and a box culvert are provided for wildlife passage.

As part of Future 1-140, the project will facilitate travel around the Wilmington urban area and
expedite travel from 1-40 to the beaches southwest of Wilmington. The project will improve
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access to and from northeast Brunswick County and the industrial areas located in this section
of the county, including the Leland Industrial Park located on US 74/76 in Leland and industries
in the Town of Navassa. Additionally, this project includes an additional crossing of the Cape
Fear River which will improve hurricane evacuation routes. As part of the US 17 Intrastate
Corridor, the project will provide a free-flowing, controlled access freeway that bypasses the
Greater Wilmington Urban Area.
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1.3 SUMMARY OF NEED FOR THE PROPOSED ACTION

As part of the US 17 Intrastate Corridor, the project will provide a free-flowing, controlled access
freeway that bypasses the Greater Wilmington Urban Area. Construction of the project will
complete a vital link in this strategic transportation corridor. The need for the proposed action is
summarized as follows:

= Improve traffic capacity deficiencies

The project is needed to alleviate project capacity deficiencies in the design year. Traffic
studies show the base year (2000) level of service (LOS) on the roadway segments studied
range from free-flow conditions (LOS A) to full capacity (LOS E). Roadway segments on US 17
that are at or approaching capacity include US 17 between NC 133 and US 421, which operates
at LOS E with an average daily traffic (ADT) volume of 69,000 and US 17 between US 421 and
the bridge over the Cape Fear River, which operates at LOS D with an ADT volume of 54,600.
Other roadway segments in the study area at capacity include NC 133 south of US 17 and
SR 1472 (Village Road) north of US 17, both of which are LOS E. In the 2025 design year over
half the roadway segments studied would operate at LOS D or worse. The segment of US 17
from NC 133 to the Cape Fear Memorial Bridge would operate at an unacceptable level of
service (LOS F) with ADT volumes ranging from 86,200 to 131,100. The project will remove
through traffic, reducing the number of vehicles on this section of US 17.

* Increase mobility within the region

The project is needed to improve the existing regional transportation system by providing a
continuous freeway route for through traffic to bypass downtown Wilmington. The US 17
corridor is the state's major north-south route east of Interstate 95 (1-95) and serves the major
coastal cities of Myrtle Beach and Charleston, South Carolina; and Wilmington, Jacksonville,
New Bern, Washington, Williamston, and Elizabeth City in North Carolina. The current US 17
route passes through downtown Wilmington with no control of access. This section of US 17 is
heavily used by local traffic as well as by through traffic traveling to destinations north and south
of Wilmington on US 17 and I-40. Through-traffic must travel across one of two bridges over the
Cape Fear River. The northern bridge is part of NC 133 and the southern bridge is part of
US 17/74/76. Both bridges are movable span bridges and the raising of the spans to
accommodate river-going vessels stops traffic, causes queues to form in both directions, and
adds to congestion and delays, especially during peak-hour periods and summer beach travel.

As part of the planned urban loop around Wilmington, the project will extend the four-lane
divided, controlled-access freeway under construction (R-2633C) between US 421 and 1-40. As
such, the project is a vital link in the Intrastate and Interstate systems. The project, R-2633C,
and R-2405 will complete a bypass of the Greater Wilmington Urban Area. Prior to completion
of the project, southbound and northbound through traffic will use US 421 between US 17/74/76
and R-2633C.

US 17, US 74/76 and Future |-140 are identified as NCDOT Strategic Highway Corridors.?> The
proposed 1-140 Loop around the Wilmington area has been designated a Strategic Highway
Corridor by the North Carolina Board of Transportation (BOT). The BOT adopted the Strategic
Highway Corridors (SHC) initiative on September 2, 2004 as a part of the Statewide
Transportation Plan. The purpose of the SHC initiative is to provide a network of high-speed,
safe, reliable highways throughout North Carolina for the efficient movement of people and
goods. These corridors are critical to statewide mobility and connectivity and promote a vision
of modern transportation, supportive of economic opportunities, and environmental excellence.
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The initiative offers NCDOT and its stakeholders an opportunity to consider long-term vision
when making land use decisions and design and operational decisions on the highway system.
The creation of a long-term vision identifies the ultimate desired facility type (freeway,
expressway, boulevard, or thoroughfare) for each corridor.

The Strategic Highway Network (STRAHNET) is a network of highways which are important to
the United States' strategic defense policy and which provide defense access, continuity and
emergency capabilities for defense purposes. NC 87, US 17 and US 74/76 are identified as
non-Interstate STRAHNET routes in southeast North Carolina. Once built, Future 1-140 will
become an Interstate STRAHNET route. The Wilmington Bypass will also provide the US
Marine Corps Base at Camp Lejeune with the most direct access to 1-95 via I-40 and US 74 and
will improve access to the Sunny Point Military Ocean Terminal. Construction of the Wilmington
Bypass would “expand the spectrum of equipment that could be carried over the road and

expedite the movement of military traffic with minimal disruption and hazard to other users”.®

=  Hurricane Evacuation

A controlled access freeway with a new, fixed-bridge crossing the Cape Fear River north of
Wilmington is needed to provide connectivity between existing evacuation routes and facilitate
access to 1-40 and 1-95. As expected growth and development continues within Brunswick
County, the need for additional evacuation routes leading away from coastal areas will also
increase. State designated hurricane evacuation routes in the vicinity of the project include
US 17, US 74/76, and US 421. NC 87, US 17, and US 74/76 are identified as Brunswick
County evacuation routes. It is anticipated that once completed, 1-140 will become a designated
hurricane evacuation route and would be the only evacuation route with fully controlled access.
None of the other identified routes are fully controlled access facilities.

1.4 PURPOSE OF THE PROPOSED ACTION

The purpose of the proposed action and the needs that will be fulfilled by the action are
presented below:

= Increase traffic capacity and reduce traffic volumes on congested roadway
segments

The project will provide a controlled access freeway bypassing the Wilmington Urban Area and
will provide additional traffic capacity. Through traffic will be separated from local traffic thereby
reducing the number of vehicles on congested segments of US 17 and US 421. If the project is
not constructed, traffic that would otherwise be routed on the project will contribute to
congestion on these routes in the future, further deteriorating traffic operations.

= Complete a critical link in the National Highway System (NHS) and the Intrastate
transportation system that will increase mobility, support economic growth and
improve military transportation routes within the region

The project will increase mobility within the region by facilitating connectivity of Brunswick
County to the Intrastate and Interstate systems. The project is identified as a NCDOT SHC and
is included in the NCDOT 2006-2012 TIP. It is also identified as a future component of the
NHS. The NHS “includes the Interstate Highway System as well as other roads important to the
nation’s economy, defense, and mobility.”* Congress approved the NHS in 1995 as “a way of
focusing resources on the nation’s most important roads.””
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The 1-140 loop is designated as SHC #6D. This corridor is an associated “spur” of the major
corridor (#6, 1-40). The primary purpose of spur routes is to facilitate high-speed, efficient travel
in or near an urban area. Spurs provide connections between SHCs and/or activity centers
(such as a military base, major airport, or seaport). The 1-140 loop connects US 17 (Corridor
#51, #52, and #53), 1-40 (Corridor #6 and #50), and US 74-76/Future 1-20 (Corridor #24, #43,
#49) in the Wilmington Urban Area, while providing connections to nearby Wilmington
International Airport (ILM) and the State Port in Wilmington. The Wilmington Urban Area, ILM,
and the State Port in Wilmington are each defined as an activity center.®

The project is consistent with the Brunswick County Thoroughfare Plan and the Wilmington
Urban Area 2030 Long Range Transportation Plan. The Wilmington Bypass will provide an
important connection between US 17 and US 74/76 (both of which are included in the NHS and
identified as SHCs and 1-40 and will improve transportation access for existing industries along
US 421 and US 74/76. Improved access to and from the northern portion of Brunswick County,
particularly in the vicinity of the Leland Industrial Park, will enhance the opportunity for future
economic development within Brunswick County. The project will also provide a fixed-span
bridge crossing of the Cape Fear River north of Wilmington and provide an alternative route for
traffic crossing the existing lift-span bridges on NC 133 and US 17/74/76.

The Wilmington Bypass will also facilitate transport of military personnel and equipment. US 17,
US 74/76, and NC 87 link important military installations and ports, and as such, are part of the
US Department of Defense STRAHNET ). The STRAHNET is a network of highways which are
important to the United States' strategic defense policy and which provide defense access,
continuity and emergency capabilities for defense purposes.” Once built, Future 1-140 will
become an Interstate STRAHNET route.

= Facilitate Hurricane Evacuation

The Wilmington Bypass will facilitate evacuation of growing coastal areas in Brunswick County
by providing a controlled access freeway evacuation route. It will also provide connectivity
between the existing hurricane routes of US 17, US 74/76, US 421 and [-40. Improved
connectivity among evacuation routes increases choices during emergencies and provides
options to state and local emergency managers.

1.5 PROJECT DESCRIPTION

151 PROJECT SETTING

The R-2633A/B original study area, shown in Figure 1-2, is located in Brunswick and New
Hanover counties, on the southeast coast of North Carolina. The study area boundaries are
approximately US 421 to the east, NC 87 to the west, US 17 to the south, and the DuPont Cape
Fear Plant to the north.

Due to its location on a coastal plain, the topography of the study area is flat. The dominant
natural features are the Cape Fear River and Brunswick River, and their associated floodplains
and wetland systems.

The study area is predominantly rural in nature. The towns of Leland and Navassa are within
the study area. There are also several major industrial complexes in the study area, including
Progress Energy’s (formerly Carolina Power & Light Company) power plant, DuPont”s fiber
manufacturing plant, the CSX Davis Rail Yard, Rampage Yachts, P & W Waste Qil Service, and
the Leland Industrial Park.
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The City of Wilmington, east of the study area, is the major urban center for New Hanover and
Brunswick counties. Wilmington is home to the state's largest seaport and is also served by a
major regional airport, ILM, serving over a half million domestic and international passengers
annually.

15.2 HISTORY OF THE PROJECT

The 1972 Wilmington Transportation Study was the first study to identify the need for a
circumferential route around the City of Wilmington.® The northern half of this recommended
loop extended from US 17 in Brunswick County, west of Wilmington, to US 17 in New Hanover
County, east of Wilmington, and was proposed as a four-lane divided freeway.

In the 1985 update of the Wilmington Transportation Study, a number of changes were made to
the recommended northern outer loop. Notably, the corridor was shifted northward to take into
account the extension of 1-40.° In addition, the recommended size of the outer loop was
downgraded from a four-lane freeway to a four-lane expressway and a separate thoroughfare
plan was established for Brunswick County.™

Following adoption of the 1985 Wilmington Transportation Study, the Wilmington Urban Area
Metropolitan Planning Organization (WMPO) requested that the northern outer loop be added to
the NCDOT's TIP. In November 1989, the northern outer loop was added to NCDOT's 1990-
1996 TIP as a four-lane freeway and was renamed the Wilmington Bypass. The project was
designated as R-2633 and extended from US 17 in Brunswick County to I-40 in New Hanover
County. Funding was included in fiscal year 1990 for the start of the planning and
environmental studies. The studies began in August 1990. In December 1991, documentation
focusing on protected species and cultural resources was converted to federal NEPA standards.
Other studies, including land use analyses, were also being conducted. In 1994, Governor
James Hunt's Transportation 2001 Plan recognized the immediate need to relieve ftraffic
congestion in downtown Wilmington." The NCDOT, in consultation with the FHWA, determined
that two environmental impact statements (EISs) should be prepared; one for R-2633C and one
for R-2633A/B."? The Draft EIS (DEIS) for R-2633C was approved on January 31, 1995. During
the DEIS review period, citizens, and state and federal environmental resource and regulatory
agencies expressed concern about R-2633A/B. The agencies requested that further studies be
conducted for R-2633A/B before commenting on the R-2633C DEIS.

The NCDOT postponed preparation of the FEIS for R-2633C until a Supplemental DEIS for
R-2633C and a Draft EIS for R-2633A/B were prepared. This allowed for simultaneous review
of both documents. The Supplemental DEIS for R-2633C was released on December 5, 1996,
and the DEIS for R-2633A/B was released on December 24, 1996. The FEIS for R-2633C was
released on November 7, 1997 and the Record of Decision (ROD) was signed on January 29,
1998. Construction of R-2633C was completed in July 2006.

In 1998 Alternative 9 was selected as the Preferred Alternative. Since selection of the Preferred
Alternative, preliminary engineering has proceeded and efforts to further avoid and minimize
impacts to the social, physical, and natural environment have been studied and are documented
throughout this FEIS. These efforts include, but are not limited to, shifting the alignment,
bridging streams and wetlands, inclusion of wildlife crossings, and adjusting interchange
configurations.

The project is included in the NCDOT 2006-2012 as project number R-2633A/B. Right-of-way
acquisition is scheduled to begin in NCDOT fiscal years 2007 and 2008 and construction is
scheduled to begin in NCDOT fiscal years 2009 and 2010.
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In a letter dated January 24, 2002, NCDOT requested FHWA to add the Wilmington Bypass to
the Interstate System under 23 USC 103(c) (4) (b). NCDOT also submitted an application for
consideration by the American Association of State Highway and Transportation Officials
(AASHTO) Route Numbering Committee for the Wilmington Bypass to be designated as 1-140.
FHWA approved NCDOT'’s request in a letter dated September 11, 2002, noting that it will not
be added to the Interstate System until completion of construction of the project. In a letter
dated June 30, 2003, AASHTO approved the application for establishment of 1-140 noting that
until it is added to the Interstate System by FHWA, it should referred to only as “Future 1-140.”

15.3 INDEPENDENT UTILITY OF THE PROJECT

FHWA regulations (23 Code of Federal Regulations [CFR] 771.111 (f)) states that a project
must: connect logical termini and be of sufficient length to address environmental matters on a
broad scope; not restrict consideration of alternatives for other reasonably foreseeable
transportation improvements; and have independent utility or independent significance.

The project’s termini were chosen based on analysis of constraints conducted at the project’s
initiation to determine the least environmentally damaging locations for interchanges. The
location of the southern terminus on US 17 at Bishop was based on a combination of minimizing
impacts to residences and businesses, the sensitive headwaters of Morgan Branch and related
wetlands, the historic Goodman property (listed on the National Register of Historic Places
(NRHP)), a cemetery, churches in the area, the Spring Hill community, the length and
associated cost of the alternatives, and the location of existing NC 87 (Maco Road). In addition
to these avoidances, the engineering of a tie-in to existing US 17 was limiting, as the project is a
controlled access facility required to meet interstate standards and would involve a system
interchange requiring a large footprint and lengthy controlled access limits on each leg. The
large footprint of this interchange would be best suited for a large, relatively undeveloped area
of land. Large undeveloped areas are limited along US 17 in the study area. The selection of
an interchange location with US 17 east of Bishop is constrained by the location of the Sunny
Point Military Ocean Terminal railroad line and urban development. Potential interchange
locations with US 17 south of Bishop are undesirable as US 17 turns southward, thus
substantially lengthening the amount of roadway on new location which would result in
additional environmental impacts as well as a circuitous route.

To form a continuous bypass, the project terminus at US 421 in New Hanover County must
connect to the terminus of R-2633C at US 421. Location of this interchange was fully evaluated
for environmental impacts in the R-2633C EIS.™

The construction of Future 1-140 from US 17 in Brunswick County to [-40 in New Hanover
County and the 1-40 Connector from 1-40 to US 17 would provide a key component to the US 17
Intrastate Corridor. However, the construction of the project between US 17 and US 421 would
also have additional, independent utility. This portion of Future 1-140 would help alleviate
congestion on local highways (US 17, US 74/76, and US 421) by separating through-traffic from
local traffic and by providing another crossing over the Cape Fear River. Furthermore, future I-
140 would provide a high-speed controlled access freeway that would facilitate travel within
Brunswick County and between north New Hanover County and north Brunswick County.

The project's termini at US 17 and US 421 are logical endpoints. The project would have
independent utility and its construction would be a reasonable expenditure of funds. The
proposed project is of sufficient length to allow for evaluation of alternatives and environmental
issues on a broad basis and would not restrict the consideration of alternatives for other
reasonably foreseeable transportation improvement projects. Project U-4738, commonly known
as the Cape Fear Skyway, is a candidate project selected for environmental study only by the
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North Carolina Turnpike Authority (NCTA). There is no current schedule in the TIP for right of
way acquisition or construction of the project, no environmental documents have been
completed for the project, and no preferred alternative has been identified. The Cape Fear
Skyway is described as a new facility from US 17 in Brunswick County to the Independence
Boulevard/Carolina Beach Road intersection in New Hanover County. Its terminus at US 17
could be located near the terminus of the Wilmington Bypass, or elsewhere along US 17. There
is considerable uncertainty associated with the viability of the project and whether the NCTA will
continue to pursue it. It is not considered to be reasonably foreseeable at this time. Please see
Section 4.2.7 for more discussion of the Cape Fear Skyway.

1.6 SYSTEM LINKAGE

1.6.1 EXISTING ROAD NETWORK

Figure 1-2 shows the existing primary and secondary roadways in the study area. Currently,
there are no continuous northeast-southwest routes around Wilmington. Prior to construction of
R-2633C, through-traffic had to travel through the Wilmington downtown business district and
across one of two bridges; one over the Northeast Cape Fear River and one over the Cape Fear
River. The northern bridge over the Northeast Cape Fear is part of NC 133 and the southern
bridge over the Cape Fear River is part of US 17/74/76. Both bridges are movable span bridges
and the periodic raising of the spans to accommodate river-going vessels can cause delays,
especially during peak-hour periods and summer beach travel. Queues caused by the US 17
bridge affect north bound traffic on US 421/NC 133 due to the lack of alternative routes and
connectivity in the local network.

Travelers from northeast Brunswick County can use existing US 17 to travel south into South
Carolina and US 74/76 to travel west. Traveling to points north is more difficult. As discussed,
prior to completion of R-2633C vehicles had to use the two bridges into Wilmington to reach the
region’s major north/south roads; 1-40 and US 17. Since construction of R-2633C and R-2405,
travelers are able to avoid traveling through downtown Wilmington, but have to travel on existing
US 421 between US 17/74/76 and R-2633C.

1.6.2 MODAL INTERRELATIONSHIPS

Several transportation modes are active within the Wilmington region including railroads, an
international airport, transit, rideshare, bicycle, and navigable waterways. These various modes
of transportation and their relationships to the project area, as well as to other modes of
transportation, are presented in this section of the FEIS.

1.6.2.1 Railroads

The Wilmington region contains several active and inactive rail corridors as well as two major
switching stations. The Davis Yard is located in northern Brunswick County and the other, a
Department of Defense switching yard, known locally as the military railroad “turn-around”, is
located southwest of Leland.

The rail lines in the study area provide both commercial and military services, connecting the
Port of Wilmington and Sunny Point Military Ocean Terminal to urban areas within North
Carolina and the southeastern United States, as well as major military installations such as Fort
Bragg and Camp Lejeune.

The project is proposed as a controlled-access freeway; therefore, grade-separated crossings of
all railroad tracks would be provided. These grade-separated crossings would provide safe,
uninterrupted travel for vehicles and rail operations alike.
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Currently there is no passenger rail service serving the Wilmington Metropolitan area or
southeastern North Carolina. In 2005, a study was completed by NCDOT that evaluated the
possibility of restoring passenger rail service to the Wilmington area. The report identified three
possible routes and the expected ridership, but no timeframe for when service might possibly
begin was given. The three routes studied were: (1) Wilmington to Raleigh via Goldsboro,
(2) Wilmington to Raleigh via Fayetteville, and (3) Wilmington to Rocky Mount. The following
map (Figure 1-3) shows the proposed alternatives, as well as existing routes. Table 1-1 shows
the projected annual ridership of the routes, as well as the estimated travel times.

Figure 1-3: Proposed Passenger Rail Route Alternatives
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Source: NC DOT Rail Division. Southeast North Carolina Passenger Rail Study, 2005. Available:
http://www.bytrain.org/future/southeastern.html. Accessed: 10 March 2006.
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Table 1-1: Forecasted Results for Wilmington Passenger Rail Service

Alternative 1 Alternative 2 Alternative 3
Wilmington-Goldsboro - Wilmington — Wilmington -Rocky
Raleigh Fayetteville -Raleigh Mount

Route Length 132 mi. 188 mi. 124 mi

Travel Time 2 hrs 30 min 3 hrs 22 min 2 hrs 11 min

Ridership (annual) 74,100 58,900 32,000

Source: NC DOT Rail Division. Southeast North Carolina Passenger Rail Study, 2005. Available:
http://www.bytrain.org/future/southeastern.html. Accessed: 10 March 2006.

1.6.2.2 Airports

Presently no commercial airlines serve Brunswick County; however, the Brunswick County
Airport in Southport, the Ocean Isle Beach Airport, as well as the privately owned Winnabow
Airport in Winnabow serves other air travel.

The Wilmington International Airport (ILM) is located north of Wilmington in New Hanover
County and provides the closest commercial air service. It is a major regional airport serving
over one half million domestic and international passengers. In 2005 over 700,000 passengers
and over 4.1 million pounds of cargo passed through ILM." The airport is developing a 230 acre
business/industrial park. Implementation of the proposed action would facilitate access to the
airport and its associated business and industrial park.

1.6.2.3 Transit

The study area is served by the Brunswick Interagency Transit System (BITS) and the Cape
Fear Public Transit Authority, operated as the “Wave”. BITS operates shuttle service for seniors
and the physically disabled providing transportation to and from resources that include the
senior center and the community college. The intent of the program is to provide transportation
services between government centers for both senior citizens and the physically disabled.
Additionally, there is a Dial-a-Ride program that provides on-call service for a fee.

The Wave provides fixed route, bus transit service within the Wilmington Urban Area. It
provides service into Brunswick County via the Brunswick Connector continuously on a fixed
bus route connecting the towns of Navassa and Leland with downtown Wilmington. The route
has 12 stops and follows US 74/76 out of Wilmington to SR 1472 (Village Road) and then north
to SR 1432 (Old Mill Road) where it proceeds east to loop through Navassa and return west
down SR 1432 (Old Mill Road) to Leland School Road N.E. Following Leland School Road N.E.
to SR 1426 (Mt. Misery Road), the route turns south to US 74/76 and back to downtown
Wilmington. The Wave also operates the Columbus Connector, which is a fixed bus route that
connects Columbus County and the Lake Waccamaw area to Wilmington. It operates once in
the morning and once in the evening.

Currently, there are no plans for either system to operate fixed routes along the project. It is
possible that the project could be used for express routes connecting northeast Brunswick
County to points in the central and southern portions of Brunswick and northern New Hanover
County as future transit demand develops.

Greyhound Bus Lines offer transportation service throughout the country from two stops/stations
located in the vicinity of the project. One location is in downtown Wilmington (New Hanover
County) and the other location is at a Bojangles restaurant in Shallotte (Brunswick County).
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1.6.2.4 Rideshare

A few rideshare initiatives have been developed in the Wilmington area, but are not widely
utilized within the study area. Elements of the Transportation Demand Management (TDM)
Plan being implemented within the Wilmington Urban Area address the expansion and use of
ridesharing, carpooling, and vanpooling to reduce vehicle miles traveled and average daily
traffic within the region. The effects of ridesharing will be more beneficial in the long term (2025)
as population and land use densities increase within the urban area.

1.6.2.5 Bicycles

Both Brunswick County and the Greater Wilmington Metropolitan Urban Area have bicycle plans
that designate future bicycle routes within the study area. The Greater Wilmington Urban Area
Transportation Plan addresses bicycle needs that serve to promote a fun, healthy, and
environmentally friendly transportation alternative. The plan seeks to increase bicycle use
through the identification, improvement, and designation of a network of streets and trails that
allows individuals to travel safely by bicycle.’® Development of the bicycle trails would be around
points of interest that include residential areas, recreational facilities, and places of education
and employment. None of Wilmington’s high priority bicycle routes are within the study area;
however, US 421 is identified as having a need for future bicycle lanes. The Brunswick County
Bicycle Plan also identifies bicycle routes that would provide an alternative mode of
transportation linking community resources within the study area. The plan identifies SR 1472
(Village Road) in Leland as a high priority bicycle route.

1.6.2.6 Navigable Waterways

The study area is located adjacent to the navigable waterways of the Cape Fear River and
Northeast Cape Fear River and would cross the Cape Fear River. The Port of Wilmington, also
located in the vicinity of the study area, is North Carolina’s largest seaport. The port includes
piers, wharves, and docks located on the Cape Fear River and the Northeast Cape Fear River.

River Traffic

River traffic is active on both the Cape Fear River and the Northeast Cape Fear River and
consists of a variety of private and commercial vessels. However, vessel size on the Cape Fear
River within the study area is restricted by the 55-foot (16.8-meter) height of the US 421 fixed-
span bridge over the river, which is located downstream of the proposed project. For this
reason, the majority of commercial port vessel traffic travels up the Northeast Cape Fear River.
Commercial vessel traffic crossing the project area consists of coal barges that service the
Progress Energy power plant located upstream of the project area. Other vessels crossing the
project area include recreational and pleasure craft. The Port of Wilmington generates the
majority of commercial vessel traffic on the Cape Fear River. During 2005, the port
accommodated 362 ships and 14 barges. Other waterfront cargo facilities on the Cape Fear
River are upstream of the downtown area and downstream of the project area.

Inland Cargo Transport

A total of 3,004,064 tons of cargo passed through the Port of Wilmington in fiscal year 2005.
The top five imports were forest products, chemicals, cement, general merchandise and metal
products. The top five exports were woodpulp, general merchandise, forest products, food
products and chemicals. This cargo is transported to and from manufacturers and industries
throughout North Carolina. According to one study, the ports at Wilmington and Morehead City
directly and indirectly supported 48,300 jobs and contributed almost 30 million dollars in state
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and local tax revenues in calendar year 2004. Only 4,000 of these jobs were at the port or
directly related to maritime activity.

In his “State of the Ports” speech given at the end of 2005, the Chief Executive Officer (CEQ) of
the North Carolina State Port Authority (NCSPA) indicated that the Port of Wilmington is in the
process of a 130 million dollar expansion program that will double throughput in the next five
years. Changes include the purchase of new equipment, new processes, and infrastructure.

The majority of berths at the Port of Wilmington, including the complex owned by the NCSPA,
are located along the eastern shore of the Cape Fear River, concentrated along the city’s
downtown waterfront area. By land, most of these berths can be accessed from River Road
and Maritime Boulevard. Most berths on the western shore can be reached from US 421.'®

1.7 LAND USE PLANNING

The project area is in Brunswick and New Hanover counties and is within the planning
jurisdictions of the towns of Navassa and Leland and the City of Wilmington. Documents and
data relevant to population and employment trends, land use planning and zoning, economic
development planning, and other planning activities for these counties are presented in this
section.

1.7.1 POPULATION AND EMPLOYMENT TRENDS

When the easternmost segment of [-40 opened in 1990, it became a gateway to rapid
population growth in both New Hanover and Brunswick counties.” The completion of 1-40 tied
the Wilmington area to the national Interstate Highway System and the opportunities this
provided. Improved access resulted in a positive economic effect on the region from increased
trade and tourism.

The Brunswick County/New Hanover County/Wilmington area is one of the most rapidly growing
regions in the state. Between 1980 and 1990, the population of Brunswick County grew 43
percent, from 35,777 to 50,985 persons. Between 1990 and 2000, the population grew from
50,985 to 73,143 persons, a 43.5 percent increase. During the same decades, the population of
New Hanover County grew 16.2 percent (1980 to1990) from 103,471 to 120,284, and 33.3
percent (1990 to 2000) from 120,284 to 160,327 persons.’ The towns of Leland and Navassa
experienced approximately eight percent growth between 1990 and 2000. In contrast, North
Carolina grew 6.5 percent between 1980 and 1990 and 21.4 percent between 1990 and 2000."
By 2020, it is projected that Brunswick County’s population will be 112,992 and New Hanover
County's population will be 231,402.%°

The City of Wilmington, in New Hanover County, is southeast North Carolina's center for
regional trade and services, and as such, has attracted people and jobs to the area. The
Brunswick County civilian labor force has grown substantially from 11,250 in 1970 to 35,068 in
2000.2" New Hanover County has also experienced a substantial growth in its civilian labor
force during this period, growing from 33,580 to 86,314.%

In Brunswick County the three largest employment sectors are trade (24.8 percent), services
(19.1 percent), and government (18.0 percent). The total number of employees in the
manufacturing sector has continually decreased in Brunswick County since 1970. The number
of employees in this sector in 1990 declined to a total of 2,570. The proportion of manufacturing
jobs declined between 1970 and 1980 from 33.1 to 12.3 percent, while employment in services
and trade sectors increased. Like Brunswick County, New Hanover County’s largest
employment sectors are also trade (25.9 percent), services (27.0 percent), and government
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(17.1 percent).® In New Hanover County, the number of persons employed in the
manufacturing sector also declined from 1970 to 2000.?* This decline is consistent with overall
nationwide trends. Substantial decreases in manufacturing employment have occurred in the
fabricated metals and textiles industries in New Hanover County, while substantial increases in
employment have occurred in the chemicals and machinery industries.?

Brunswick County and New Hanover County both have strong tourism industries. In 2004,
Brunswick County was ranked 10th in travel impact among North Carolina’s 100 counties and
generated an economic impact of $313.65 million in domestic tourism. This was a 15.1 percent
increase over 2003. Area attractions include historic Southport and Brunswick Town, Bald
Head and Oak Island Lighthouses, Fort Caswell, Calabash seafood and ocean beaches along
the Atlantic coast.?® In the same year, New Hanover County was ranked eighth in travel impact
among North Carolina’s 100 counties and generated an economic impact of $327.98 million in
domestic tourism. This was a five percent increase over 2003. Area attractions include the
U.S.S. North Carolina, Cape Fear Botanical Garden, Fort Fisher, Screen Gems Studios,
Bellamy Mansion, North Carolina Aquariums, Cape Fear Museum and Atlantic beaches such as
Wrightsville.?”

1.7.2 LAND USE PLANNING AND ZONING

1.7.2.1 Land Use Planning

Future land use proposals for the Brunswick County portion of the project area are depicted in
the Brunswick County Land Use Plan, 1997 update. The Planning and Development
Department for the City of Wilmington and the New Hanover County Planning Department are
jointly responsible for the preparation, updating and implementation of the Wilmington-New
Hanover Land Use Plan. The plan is designed to permit continued expansion of the area's
economy while preserving its natural resources and quality of life. New Hanover County
developed a land classification system and map to assist in the implementation of their land use
plan. The land use classification is meant to coincide with zoning. The portion of the project
area that falls in New Hanover County crosses watershed resource protection and transition
areas (see Figure 1-4). According to documentation for the classification system, the watershed
resource protection area subclass “...occurs along the tidal creeks and is defined as the area
within %2 mile of the 100-year flood plain for those creeks. The impact that the resources are
being protected from is pollutant laden stormwater runoff from impervious surfaces within the
watershed. The protection strategy for this subclass of resource protection area focuses on
minimizing new impervious surface, retrofitting protection measures to improve water quality of
runoff from existing impervious surfaces and to promote low impact best management practices
for development and redevelopment.” Transition areas, on the other hand, are meant to
“...provide for future intensive urban development on lands that have been or will be provided
with necessary urban services.” The location of these areas is based upon land use planning
policies requiring optimum efficiency in land utilization and public service delivery. As shown in
the map, the project is taken into account in the land classification system.?

In 2004, the City of Wilmington adopted a future land use plan covering the period from 2004 to
2025. The vision for Wilmington as established in the future land use plan is as follows:
“Wilmington will be an attractive, safe place to live, work, raise a family, and retire. The City will
be known for historic character and culture, a vibrant downtown and beautiful waterfront,
environmental assets, thriving neighborhoods with convenient access to amenities, quality
educational and health care institutions and its strong economy with exceptional employment
opportunities, shopping and services.” The six “pillars of a strong community” identified in the
plan are historic assets, environment, public spaces, neighborhoods, infrastructure, and
commerce. The three purposes served by the plan are to: (1) serve as the primary policy guid

1-18
R-2633A/B Final EIS



for evaluating all future rezoning proposals, (2) serve as a policy guide for preparing capital
improvement programs and budgets, and (3) act as a guide for future revisions to development
regulations necessary to implement the strategies of the plan.?

Figure 1-4: New Hanover County Land Classification Map
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In 2005 New Hanover County began a community planning effort for the Castle Hayne area.
Ideas for the redevelopment project revolved around traffic (circulation, lighting, and access),
buildings, aesthetics, business needs, and public areas.*

Both Brunswick and New Hanover counties have documented visions and goals for their
jurisdictions. In its 2003 “Visioning Goals and Strategies” document, Brunswick County
developed several mission statements. Some of those include the following: (1) “to set high
standards for responsible, well-managed growth and guide development patterns through
comprehensive planning and community involvement,” (2) to “provide an infrastructure system
that meets our citizens’ present and future needs, supports a vibrant economy, protects the
environment and adds to the overall quality of life,” (3) to “protect the natural environment that
contributes to the health, recreation, and well being of the county,” and (4) “provide a
transportation network which will meet the safety and security needs of the Brunswick County
residents and visitors.” A concern noted in the document relating to the 2004-2010 TIP is that
“Brunswick County is home to a nuclear power plant, a major Army ocean terminal for
ammunitions shipments and is prone to wildfires, hurricanes and floods, yet all evacuation
routes out of the beach and surrounding communities along the coastal area are two lane
roads.” As part of the strategy for the goal of road system improvements, Brunswick County
supports the planning and implementation of regional roadways.*' In their comprehensive plan,
planners in New Hanover County outlined a vision for transportation that, “Our highways will
meet the appropriate levels of service and scheduled plans will be ahead of anticipated growth
patterns.32There will be an inter-modal transportation system serving our County, State and
Region.”

1.7.2.2 Zoning

The project area falls under the zoning jurisdictions of Brunswick and New Hanover counties,
the towns of Leland and Navassa, and the City of Wilmington. Zoning under each of these
jurisdictions is described below.

Brunswick County

In addition to the standard zoning classifications including: rural, residential, commercial,
manufacturing, industrial, and military installation; Brunswick County has three overlay districts
that are applied in conjunction to the traditional zoning districts to support specific public policy
objectives. One overlay district is for Economic Development. This district makes appropriate
land available for development projects that will result in the creation of non-service jobs.
Another overlay district is for Water Quality Protection with the purpose to bolster state and
federal regulations to protect the unique environmental features of the Lockwood Folley River.
Finally, the last overlay district is for Transportation. This district ensures that land adjacent to
major roadways is developed in a manner that preserves scenic beauty, promotes efficient
movement of traffic, eliminates strip development, and encourages prudent site layout. While a
portion of the study area falling in Brunswick County is under the jurisdiction of municipalities,
applicable Brunswick County zoning districts include rural, residential, low density commercial
and transportation overlay. The zoning districts in Brunswick County are shown in Figure 1-5.
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Figure 1-5: Brunswick County Zoning Districts
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New Hanover County

New Hanover County maintains standard zoning districts including: residential, business,
industrial, shopping center, office and institutional, airport, and rural. In addition to these, New
Hanover County also makes use of three overlay districts. One overlay district is for
conservation. The conservation overlay district is designed to protect the environmental and
cultural resources of the county, which includes the protection of the estuarine system for fin
and shell fishing and the maintenance of archeological and historical heritage. The second
district is the Special Highway Overlay District. This district is designed to protect the natural
beauty and scenic vista along major thoroughfares that are a vital part of the local tourism
economy. The last overlay district is the Water Supply Watershed District. The purpose of this
district is to preserve and protect the county’s surface water supplies from pollution incurred
during development. New Hanover County (and Wilmington) zoning districts are shown in
Figure 1-6. The area surrounding the project in New Hanover County is categorized as I-2, an
industrial district with the purpose to “...provide for uses that would produce excessive noise,
odor, smoke, dust, air borne debris, or any other objectionable characteristics which might be
detrimental to the health, safety, and welfare of surrounding neighborhoods and/or
communities.”®

Figure 1-6: Zoning Districts for New Hanover County and Wilmington
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Source: New Hanover County, Planning Department. “NHC Zoning Districts Online.” Available:
http://www.nhcgov.com/GIS/GISservices.asp.
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Town of Leland

The Town of Leland has established zoning ordinances with the purpose of providing for orderly
growth and development of the town. Standard zoning districts of residential, commercial, office
and institutional, multi-family, and planned unit development are established in the ordinance.
No overlay districts are specified.* According to the town’s Planning Director, current zoning
and land use plans do not sufficiently address future development needs, transportation
improvements and environmental protection. Future zoning and land use plans would be
greatly affected by the project, and the town is currently in the process of looking into new codes
and ordinances to address the project.*®* The zoning map for Leland is shown in Figure 1-7.

Town of Navassa

The Town of Navassa also has traditional zoning ordinances. According to the “Town of
Navassa Collector Street Plan,” areas zoned for commercial and heavy manufacturing account
for a large portion of the land mass in Navassa. Areas zoned for residential use are
concentrated in the southern portion of town and are mostly developed. Heavy industrial uses
are designated in the eastern and southeastern part of town. There are also some areas
designated for rural land uses.>®

City of Wilmington

The City of Wilmington adopted an updated “Land Development Code” in January of 2005.%
The “Land Development Code” has standard zoning classifications for residential districts; a
planned development district; historic districts; commercial, community, neighborhood, regional
and central business districts; industrial districts; a cemetery district; offices and institutional
districts; and an airport industrial district. In addition to these classifications, Wilmington also
established five overlay districts described in more detail below.

« Flood-Plain- designed to minimize private and public losses of life, property, commerce and
services from the hazards of floods through the enforcement of the “Flood Plain
Management Regulations of the City of Wilmington.”

. Special Highway- designed to protect the natural beauty and scenic vistas along interstate
highways and other specifically designated roadways that serve as major accesses and
gateways into the City of Wilmington.

« Corridor Overlay- established to provide a series of overlapping regulations for specific
roadway corridor areas with the purposes of: (1) recognizing the importance that different
roadway corridor areas play in defining the City’s character at city entryways and/or
significant cultural or historic thoroughfares, (2) protecting and preserving the aesthetics and
traffic handling capabilities of the roadways, and (3) satisfying the policies and objectives of
the South 17" Street and Land Use Plan update. Specific regulations are made for
Dawson-Wooster, Wrightsville Avenue, and the South 17" Street/ Independence Boulevard
Corridor.

. Historic District- designed with the purpose of protecting and preserving areas which, as a
result of their architectural significance, historic importance, or their overall aesthetic
qualities, are important elements of the character and heritage of the City, County and State;
safeguarding the qualities of a Historic District-Overlay as a whole and individual property
therein which embodies important elements; promoting the conservation of the City’s
neighborhood resources; and stabilizing property values within a Historic District-Overlay.
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Figure 1-7: Town of Leland Zoning Map
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. Conservation Overlay- created with the purpose of protecting important environmental and
cultural resources within the City. The overlay district is designed to protect certain
“‘conservation resources.” Those resources include: swamp forest, pocosin, savannah,
natural ponds, freshwater marsh, brackish marsh, primary nursery areas, barrier island-
beach complex, maritime shrub thicket, salt marsh, and animal and plant areas of special
significance. Archaeological and historic resources are also protected in the conservation
overlay districts.

1.7.3 EcoNomMIC DEVELOPMENT PLANNING

Transportation systems are seen as integral to the continued growth of expanding areas. The
City of Wilmington is located in New Hanover County and is considered the regional trade and
service center for southeast North Carolina. Due to the coastal location of the metro area, the
port and tourist industries are vital to the local economy. In recent years growth in these sectors
has been complemented with the addition and expansion of high tech industries.

Brunswick County

In their “Visioning Goals and Strategies” document, Brunswick County describes goals for the
county’s employment and economic outlook and measures taken to reach those goals. The
Brunswick Tomorrow Economic Development Action Team was formed to “Identify strategies for
attracting companies, primarily other than service-oriented industries, to locate in Brunswick
County.” The goals and strategies outlined in Brunswick County’s plan include the promotion of
ecotourism, adventure sports, new farm crops, expansion of local incentives to attract industry
and development of training and education programs.

New Hanover County

New Hanover County established goals for employment and economic development in their
“Comprehensive Plan.” Issues identified include the need to attract diverse employers with high
paying jobs, a need to balance tourism with a diversified economy, and the need to increase
workforce preparedness. Also stressed is the economic contribution of the port. According to
the plan, “To remain competitive into the next decade the State port will need to deepen its
harbor, improve inland highway and rail access, and upgrade the terminal.”*

1.8 TRANSPORTATION PLANS

1.8.1 NATIONAL TRANSPORTATION PLANS

The Strategic Highway Network (STRAHNET) is a network of highways which are important to
the United States' strategic defense policy and which provide defense access, continuity and
emergency capabilities for defense purposes. NC 87, US 17 and US 74/76 are identified as
non-Interstate STRAHNET routes in southeast North Carolina. Once built, Future 1-140 will
become an Interstate STRAHNET route. Future I-140 is also identified as a future component
of the NHS on the FHWA National Highway System: North Carolina map.*°

1.8.2 STATE TRANSPORTATION PLANS

The NCDOT annually updates a priority list of its projects with schedule and funding goals for
the next six years. The projects in the vicinity of the study area that are included in the 2006-
2012 TIP are listed in Table 1-2 and shown in Figure 1-8.

The NCDOT’s BOT adopted the Strategic Highway Corridors Vision Plan for Southeastern NC
on September 2, 2004. The plan identifies the Future 1-140 as a recommended new freeway
and identifies US 17 and US 74/76 as freeways that need upgrading.
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The North Carolina Intrastate System Map identifies US 17, US 74/76, and 1-40 as existing
multi-lane roadways in the North Carolina Interstate System. The map identifies Future 1-140 as
an urban loop in the system.

Table 1-2: 2006 - 2012 TIP Projects in the Vicinity of the Study Area

PROJECT | MAPID PROPOSED PROJECTED
NO. NO. HMONSEIRN LIS IMPROVEMENT SCHEDULE
R-4732 1 US 17 from South Carolina | Access management Planning in progress

State Line to US 74/76 improvements Construction — FFY
2010
R-4002 2 SR 1472 (Village Rd), west | Widen to multi-lanes, ROW - in acquisition
of SR 1437 (Old construct dual left turn Construction - FFY
Fayetteville Rd)-SR 1435 lanes on north ramp to | 2008
(Navassa Rd) to east of us 17
US 17 interchange ramps
U-0092 3 Smith Creek Parkway, Four-lane divided Under Construction
US 117to US 74 facility on new location
R-2405 4 I-40 in Wilmington to New location and Under construction
Corporate Limits of Holly widening to multi-lanes
Ridge
U-4751 5 SR 1409 to Wilmington Multi-lanes on new Planning — underway
Bypass location ROW - SFY 2012, PY
Construction - PY
R-2633C | 6 Wilmington Bypass, Four-lane divided Under construction
US 421 north of Wilmington | freeway on new
to 1-40 location
U-3337 7 US 74 and SR 1437 (Old Convert grade Planning — underway
Fayetteville Road) separation to ROW - FFY 2012
interchange Construction - PY
B-4437 8 US 17-74-76; Alligator Replace deck on Construction - FFY
Creek Bridge No. 107 and No. | 2010
108
R-4462 9 US 74/76 Whiteville to the Upgrade to interstate Unfunded future project
Wilmington Bypass standards
R-4063 10 SR 1472 (Village Rd) from Widen road to multi- Planning and
SR 1435 (S. Navassa Rd) lanes environmental study
to SR 1438 (Lanvale Rd) only — not funded for
construction
U-4738 11 US 17 to Independence New facility with Planning and
Boulevard-Carolina Beach structure over the Cape | environmental study
Road intersection Fear River
R-3601 12 US 17/74/76 from NC 133- | Add additional north Unfunded future project
SR 1472 interchange to US | and southbound lanes
421-NC 133 interchange and widen Bridge Nos.
107 and 108
B-4590 13 US 117/NC 133; Smith Replace Bridge No. 29 | ROW - FFY 2009
Creek Construction - FFY
2010

Source: North Carolina Department of Transportation. Transportation Improvement Program, 2006-2012. Available:
http://www.ncdot.org/planning/development/TIP/TIP/ Note: FFY — Federal Fiscal Year, SFY — State Fiscal Year, PY
— Post Years
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1.8.3 LOCAL TRANSPORTATION PLANS

The NCDOT, in cooperation with Brunswick County and the FHWA, developed a Thoroughfare
Plan for Brunswick County in 1988. This plan reflects the transportation improvements
proposed for the county through 2005 and recommends the Shallotte and Bolivia bypasses and
the 1-40 loop extension to US 17.*' In addition, many recommendations are made for other
major and minor thoroughfares. The Thoroughfare Plan was updated in May 2001 and
subsequently adopted by the county on October 1, 2001, recommended by the NCDOT
Transportation Planning Branch (formerly Statewide Planning) on October 10, 2001, and
adopted by NCDOT on November 8, 2001. The updated plan is shown in Figure 1-9.

Brunswick County also has adopted thoroughfare plans from WMPO, Southport Urban Area,
Oak Island Urban Area, and the Shallotte Urban Area. Those plans are based on population
growth forecasts, future land use plans, and development trends. Historical trends, growth
areas, regulations and zoning ordinances, availability of public utilities, transportation facilities,
topographic, and other physical features of the area are also considered.

The WMPO oversees transportation planning for a region that encompasses the City of
Wilmington and surrounding towns in New Hanover County and portions of Brunswick County.
The WMPO boundary and roadway functional classification map is shown in Figure 1-10. In
2005, the WMPO published the 2030 Long Range Transportation Plan (LRTP). The LRTP is
intended to meet the future travel demand of people and goods within the Wilmington urban
area and is a “comprehensive 25-year plan for transportation improvements in the WMPO. lIts
goal is to provide a well balanced transportation network for residents, employees, visitors, and
firms doing business within the WMPO.”*? The Planned Improvements Map, as presented in
the LRTP, is shown in Figure 1-11.

Portions of the project area are within the planning jurisdiction of the Cape Fear Area Rural
Planning Organization (CFRPO), which covers the rural areas of Brunswick, Columbus and
Pender counties. The CFRPO serves as the intergovernmental organization for local elected
officials, NCDOT and residents of the region to work cooperatively to address transportation
issues. Chartered in 2001, the CFRPO has not sponsored specific transportation plans
regarding the project, but has been an active participant in the public involvement and agency
coordination process for the project.
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Figure 1-10: WMPO Boundary and Roadway Functional Classification Map 2006
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“WMPO Boundary and Roadway Functional

Classification Map 2006.” Available: http://www.wmpo.org/PDF/2005-11_WMPO_Boundary.pdf.
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1.9 TRAFFIC OPERATIONS ANALYSES

This section presents a description of the existing roadway system including the roadway
network, traffic volumes, and levels of service. Also presented are year 2025 traffic projections
for thoroughfares in the project area.

1.9.1 ExI1STING ROADWAY CHARACTERISTICS

Traffic volumes for 2000 were collected for major roads throughout the study area. They are
displayed in Table 1-3 and shown in Figure 1-12.

1.9.2 EXISTING TRAFFIC CONDITIONS

The (LOS) is defined as a qualitative measure describing operational conditions within a traffic
stream, generally in terms of such service measures as speed and travel time, freedom to
maneuver, traffic interruptions, and comfort and convenience.** The LOS is given as a letter
designation from A through F, which can be applied to both roadway segments and
intersections (Table 1-4). LOS A represents the best operating conditions and LOS F the worst.

The methodologies contained in the 2000 Highway Capacity Manual were used to determine
the existing LOS on the road segments within the study area. To calculate the LOS, it was
assumed that the terrain was level and that trucks comprised between seven and 11 percent of
the traffic volume. A summary of the LOS calculations for the road segments within the study
area are presented in Table 1-3, and detailed analysis is included in the “Traffic Capacity
Analysis Memorandum”.** Additional link data associated with R-2633C is included in the EIS
completed for that project in November 1997.

1.9.3 YEAR 2025 NO-BUILD TRAFFIC PROJECTIONS AND CAPACITY ANALYSIS

Average daily traffic (ADT) volumes for the year 2025 were projected to determine whether the
existing roadway system would have sufficient capacity to accommodate future travel demand.
The traffic projections were based on a trend analysis that included 1997 and 2000 traffic
counts; and 2025 modeled data, turning movements, classification counts taken on SR 1472
(Village Road), building permits in the northeast region of Brunswick County and current/future
land use. Additionally, proposed developments were considered in the projections of 2025
traffic volumes including the 200-acre development along SR 1472 (Village Road), and the
5,800-acre International Paper (IP) development between US 17 and NC 133 north of Daw’s
Creek. Also, the Town of Navassa has a new yacht building industry that will employ 800
people and has a proposal for a juvenile detention facility that will have 100 beds.

The Revised Traffic Forecast details the assumptions used in projecting the future traffic
volumes.*® The future “no-build“ highway network included other area projects listed in the TIP
that were funded, including TIP project number R-4002 (Village Road in Leland), TIP R-2405 (I-
40 Connector),TIP project number U-0092 (Smith Creek Parkway), and R-2633C. There are no
funded TIP projects currently in the Brunswick County Thoroughfare Plan in the vicinity that
would directly impact the Wilmington Bypass.
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Table 1-3: 2000 ADT Volumes and Peak Hour LOS — Existing Conditions (2000 No-Build Alternative)

TWO-WAY PEAK HOUR °©
Roas SISC S LANES * vorlmes | TWO-WAY [ DIRECTIONAL [ | oo
VOLUME VOLUME
us17 NC 87 TO BYPASS 4LD 29,800 2,682 1,475 B
BYPASS TO SR 1553 4LD 29,800 2,682 1,475 B
SR 1553 TO SR 1438 4LD 29,800 2,682 1,475 B
SR 1438 TO US 74/76 4LD 28,000 2,520 1,386 B
US 74/76 TO NC 133 4LD 44,000 3,960 2,178 c
NC 133 TO US 421 4LD 69,000 6,210 3,416 E
US 421 TO BRIDGE OVER CAPE FEAR 4LD 54,600 4,914 2,703 D
UsS 74/76 JUST NORTH OF BYPASS 4LD 21,500 1,935 1,065 A
JUST SOUTH OF BYPASS 4LD 21,500 1,935 1,065 A
BETWEEN SR 1426 & US 17 4LD 20,000 1,800 990 A
SR 1426 (MT MISERY RD) JUST NORTH OF BYPASS 2L 3,800 380 209 c
JUST SOUTH OF BYPASS 2L 3,800 380 209 C
SR 1438 (LANVALE RD NE) BETWEEN US 74/76 & US 17 2L 3,800 342 206 D
SR 1430 (CEDAR HILL RD) JUST NORTH OF BYPASS 2L 2,000 200 100 B
JUST SOUTH OF BYPASS 2L 2,000 200 100 B
UsS 421 JUST NORTH OF BYPASS 5L 13,600 1,224 674 A
BYPASS TO SMITH CREEK PARKWAY 5L 17,200 1,548 852 A
SMITH CREEK PARKWAY TO US 17 5L 26,000 2,340 1,287 B
SMITH CREEK PARKWAY EAST OF US 421 4LD 21,200 1,908 1,050 A
NC 133 SOUTH OF US 17 2L 15,900 1,590 875 E
SR 1472 (VILLAGE RD) BETWEEN US 17 AND SR 1435 2L 26,900 2,690 1,480 E
NC 87 NORTH OF US 17 2L 1,500 150 90 B
SR 1552 (SLOAN RD) SOUTH OF US 17 OPPOSITE NC 87 2L 200 20 12 D
SR 1701 (ZION CH RD) IN"I\'IEOFTC-)r: A%';ES 17 WEST OF BYPASS 2L 400 40 24 c
SR 1412 (OLD TOWN CR RD) NORTH OF US 17 2L 400 40 24 D
SR 1522 (SNOWFIELD RD) SOUTH OF US 17 2L 800 80 48 D
SR 1414 (GOODMAN RD) NORTH OF US 17 2L 200 20 12 D
SR 1461 (MORGAN CR OR HEWITT BURTON RD)|  SOUTH OF US 17 2L 200 20 12 c
SR 1553 (BRUNSWICK FOREST) SOUTH OF US 17 (FUTURE IP DEVELOPMENT) 2L N/A N/A N/A N/A

L = Number of lanes, D = Divided highway, C&G = Curb and gutter, N/A = Link does not exist under given alternative.

b 2000 ADT Volume from NCDOT Statewide Planning Branch. *Highest volume on segment utilized which yields worst LOS.

b. Multilane segments have a LOS for each direction; LOS shown is direction with worst LOS.

a. LOS based on 2000 Highway Capacity Manual (Transportation Research Board, 2000), Chapters 12 (Highway Concepts), 20 (Two- lane Highways), and 21 (Multilane Highways).
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Table 1-4: Level of Service Definitions

LEVEL OF SIGNALIZED
SERVICE INTERSECTION B
Very low delay (<10.0 Free flow. Individuals are unaffected by other vehicles and
A seconds per vehicle). operations are constrained only by roadway geometry and
Most vehicles do not have | driver preferences. Maneuverability within traffic stream is
to stop at all. good. Comfort level and convenience are excellent.
10.0-20.0 second delay. Fre_e flow, but the presence of other vehicles begins _to be
. noticeable. Average travel speeds are the same as in LOS
B Good progression and . ; P
A, but there is a slight decline in freedom to maneuver and
short cycle length.
level of comfort.
Influence of traffic density on operations becomes marked.
20.1 to 35.0 second The ability to maneuver within the traffic stream is clearly
delay. Fair progression affected by other vehicles. Multi-lane highways with a free
C and/or longer cycles. The | flow speed (FFS) above 50 mph, the speeds reduce
number of vehicles somewhat. Minor disruptions can cause serious local
stopping is significant. deteriorations and queues will form behind any significant
traffic disruption.
35.1 to 55.0 second The ability to maneuver is severely restricted due to traffic
D delay. Many vehicles congestion. Travel speed is reduced by the increasing
stop. Individual cycle volume. Only minor disruptions can be absorbed without
failures are noticeable. extensive queues forming and the service deteriorating.
Operating conditions at or near the capacity level, usually
unstable. The densities vary, depending on the FFS.
55.1 to 80.0 second Vehicles are operating with the minimum spacing for
E delay. Individual cycle maintaining uniform flow. Disruptions cannot be dissipated
failures are frequent readily. Most multi-lane highways with FFS between 45
and 60 mph vehicle mean speeds at capacity range from
42 to 55 mph, but are highly variable and unpredictable.
Delay in excess of 80.0 Breakdown flow. _Traf‘ﬂc is over capamty at points.
: Queues form behind such locations, which are
seconds. Considered ;
F characterized by extremely unstable stop-and-go waves.
unacceptable to most 2
dri Travel speed within queues are generally less than 30
rivers. mph.

Source: Transportation Research Board, 2000.

The 2025 traffic projections are listed in Table 1-5 and shown on Figure 1-13. The table also
includes the two-way and directional peak-hour traffic volumes, proposed typical sections, and
LOS. A review of Table 1-5 indicates that, despite several planned improvements shown on the
WMPO Thoroughfare Plan and in the TIP, a number of roadway segments (15 out of 29) would
operate at LOS D or worse during the peak hour under the "No-Build" alternative. In addition,
the congestion that would occur on these roadway segments would likely lengthen the duration
of peak-hour traffic. Year 2025 traffic data for the project alternative is included in Section 2.4.1.

1-41
R-2633A/B Final EIS



Table 1-5: 2025 ADT Volumes and Peak Hour LOS — 2025 No Build Alternative

ROAD SEGMENT LANES aTV\\'/%\I_'\{JAJE/lDT TWO-WAY PEA;,:EE;TONAL Los
VOLUME VOLUME
us 17 NC 87 TO BYPASS 4LD 52,300 4,707 2,588 c
BYPASS TO SR 1553 4LD 52,800 4,752 2,614 C
SR 1553 TO SR 1438 4LD 64,300 5,787 3,183 D
SR 1438 TO US 74/76 4LD 53,800 4,842 2,664 D
US 74/76 TO NC 133 41D 86,200 7,758 4,267 F
NC 133 TO US 421 4LD 131,100 11,799 6,490 F
US 421 TO BRIDGE OVER CAPE FEAR 41D 102,400 9,216 5,069 F
US 74/76 JUST NORTH OF BYPASS 4LD 48,000 4,320 2,376 C
JUST SOUTH OF BYPASS 41D 48,000 4,320 2,376 C
BETWEEN SR 1426 & US 17 4LD 39,600 3,564 1,961 Cc
SR 1426 (MT MISERY RD) JUST NORTH OF BYPASS 2L 7,200 720 396 C
JUST SOUTH OF BYPASS 2L 7,200 720 396 C
SR 1438 (LANVALE RD NE) BETWEEN US 74/76 & US 17 2L 20,300 1,827 1,097 E
SR 1430 (CEDAR HILL RD) JUST NORTH OF BYPASS 2L 4,600 460 253 c
JUST SOUTH OF BYPASS 2L 4,600 460 253 C
US 421 JUST NORTH OF BYPASS 5L 25,100 2,259 1,243 B
BYPASS TO SMITH CREEK PARKWAY 5L 40,100 3,609 1,985 C
SMITH CREEK PARKWAY TO US 17 5L 55,700 5,013 2,758 D
SMITH CREEK PARKWAY EAST OF US 421 4LD 37,600 3,384 1,862 B
NC 133 SOUTH OF US 17 2L 27,600 2,760 1,518 E
SR 1472 (VILLAGE RD) BETWEEN US 17 AND SR 1435 2L 49,900 4,491 2,471 F
NC 87 NORTH OF US 17 2L 9,900 990 594 E
SR 1552 (SLOAN RD) SOUTH OF US 17 OPPOSITE NC 87 2L 600 60 36 D
SR 1701 (ZION CH RD) NORTH OF US 17 WEST OF BYPASS INTERCHANGE| 2L 800 80 48 C
SR 1412 (OLD TOWN CR RD) NORTH OF US 17 2L 900 90 54 D
SR 1522 (SNOWFIELD RD) SOUTH OF US 17 2L 1,600 160 96 D
SR 1414 (GOODMAN RD) NORTH OF US 17 2L 1,100 110 66 D
SR 1461 (MORGAN CR OR HEWITT BURTON RD) SOUTH OF US 17 2L 800 80 48 C
SR 1553 (BRUNSWICK FOREST) SOUTH OF US 17 (FUTURE IP DEVELOPMENT) 2L 22,900 2,290 1,374 E
a L = Number of lanes, D = Divided highway, C&G = Curb and gutter, N/A = Link does not exist under given alternative.
b 2000 ADT Volume from NCDOT Statewide Planning Branch. *Highest volume on segment utilized which yields worst LOS.
[ a. LOS based on 2000 Highway Capacity Manual (Transportation Research Board, 2000), Chapters 12 (Hwy Concepts), 20 (Two-lane Hwys), and 21

(Multilane Hwys).

b. Multilane segments have a LOS for each direction; LOS shown is direction with worst LOS.
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1.10 ACCIDENT ANALYSIS

Average accident rates for various types of roads in North Carolina are shown in Table 1-6. As
indicated by the data, accident rates generally tend to decrease as access control increases.
Table 1-7 shows the August 2000 to July 2003 accident data for selected roadways in the study
area. These roadways included:

= US 17 from NC 87 to Wilmington;
» NC 87 from US 17 to US 74/76;
= US 74/76 from Columbus County line to NC 87 and from NC 87 to US 17; and

US 421/NC 133 from US 17/74/76 to New Hanover County line, from New Hanover County line
to North of SR 2145 (Sutton Lake Road), and from North of SR 2145 (Sutton Lake Road) to
Pender County line.

The average total accident rates for some area roadways were higher than the statewide
average for the same roadway type. The roadways of concern include US 17 and NC 87. As
traffic increases and travel conditions deteriorate on these roadways in the future, it is expected
that safety will also deteriorate. Table 1-6 shows that accident rates decrease with increased
access control.

Table 1-6: North Carolina Average Accident Rates (2000-2002)

TOTAL
ROUTE TYPE ROAD TYPE ACCIDENT
RATE*

Rural Interstate Four-lane divided - full control access 67.62

US Rural Two-lane undivided 170.47
Four-lane undivided 156.36
Four-lane divided - no control access 131.76
Four-lane divided - partial control access 83.22
Four-lane divided - full control access 64.29

US Urban Two-lane undivided 321.84
Four-lane undivided 631.41
Four-lane cont. left turn lane 374.08
Four-lane divided - no control access 432.42
Four-lane divided - partial control access 245.66
Four-lane divided - full control access 155.81

NC Rural Two-lane undivided 182.95
Four-lane undivided 248.01
Four-lane divided - no control access 150.30
4-lane divided - partial control access** 132.80
Four-lane divided - full control access 25.79

Notes: Includes only route segments with computerized traffic volumes
* Accident rates = # accidents / 100 million vehicle miles
**Rates are not statistically significant

Source: 2000-2002 Three Year Crash Rates. North Carolina Department of Transportation, Traffic Engineering and
Safety Systems Branch, Traffic Safety Systems management Unit.
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Table 1-7: 2000-2003 Study Area Accident Summary

#
*STATEWIDE #
ROAD LENGT UL UL AVERAGE FATALITY (WU HROPERTY PROPERTY
ROAD SEGMENT . ACCIDENT | ACCIDEN ACCIDENT -ONLY
TYPE H miles ACCIDENT ACCIDENT DAMAGE
S T RATE S ACCIDENT
RATE S S
Rural Four-
us 17 NC87(S)to || e 9.25 252 84.34 70.98 1 99 153 $1,109,319
Wilmington -
Divided
US 17 to Rural Two-
NC 87 Lane 12.79 150 563.71 193.40 4 63 83 $924,715
US 74/76 -
Undivided
Columbus Co Rural Four-
US 74/76 - " | Lane 3.57 44 70.5 70.98 1 13 30 $327,550
line to NC 87 L.
Divided
Rural Four-
US 74/76 '1\'70 8710 US || ane 9.09 110 64.25 70.98 2 41 67 $667,250
Divided
US 17/74/76
Urban Four-
US 421/NC | to New Lane 0.48 27 271.02 165.63 0 12 15 $139,100
133 Hanover Co. -
. Divided
line
New Hanover Urban Four-
US 421/NC | Co. line to Lane
133 North of Undivided / 4.34 95 121.95 380.17 1 45 49 $521,630
SR 2145 Five-Lane
North of Rural Four-
US 421/NC | SR2145t0 | o 3.21 11 14.12 76.75 0 3 8 $29,300
133 Pender Co. .
. Divided
line
Notes: Full access control was assumed when actual access limits were not known.
* Accident rates = # accidents / 100 million vehicle miles
> Statewide Average Accident Rates are for 2000-2002 per NCDOT Traffic Engineering and Safety Systems Branch.
Source: NCDOT Traffic Engineering Accident Analysis System Strip Analysis Report, March 2004.
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CHAPTER 2. DESCRIPTION OF ALTERNATIVES CONSIDERED

A discussion of the alternatives considered for the project, the process of selecting the Preferred
Alternative, and a description of the Preferred Alternative, are provided in this section.

2.1 ALTERNATIVES CONSIDERED

2.1.1 TRANSPORTATION SYSTEM MANAGEMENT ALTERNATIVES

Transportation System Management (TSM) alternatives involve increasing the available
capacity of an existing facility within its right-of-way and with minimum capital expenditures.
TSM-related activities may include improving signals and signal progression, installing a
computerized signal system, adding high occupancy vehicle lanes, or adding turn lanes.

There are no contiguous or direct routes within the study area (Figure 1-2) that could be
adequately improved by TSM methods to provide facilitated access for through-traffic around
the Wilmington central business district (CBD). While computerized traffic signals and
additional turn lanes could improve capacity, through traffic would continue traveling across the
downtown portion of the city. According to the FHWA Technical Advisory (T6640.8A),
“Guidance for Preparing and Processing Environmental and Section 4F Documents,” high
occupancy vehicle (HOV) lanes should be considered for all major projects in urbanized areas,
or those areas with a population over 200,000.“° According to the 2000 U.S. Census, the
population of Wilmington’s urbanized area is 161,149.*” Since the population lies below the
threshold for an urban area as defined by FHWA, HOV lanes were not addressed as a TSM
alternative. Therefore, TSM improvements were not considered as alternatives to the proposed
action.

2.1.2 MULTI-MODAL ALTERNATIVES

Multi-modal or mass transit options include expanding bus or passenger rail services. The
advantages of these forms of mass transit would not address the needs associated with this
project. Construction of this project would complete a portion of the Interstate Highway System
that is also an important link in the US 17 Intrastate Corridor and would provide motorists a
direct bypass around the Wilmington urban area. Mass transit services are typically oriented to
serve an urban area, not avoid it. In addition, the densities needed to increase mass transit
services do not exist in the study area. According to the 2000 U.S. Census, the Wilmington
urbanized area had a population of 161,149. The FHWA considers urbanized areas with
populations greater than 200,000 as areas where mass transit alternatives should be
considered.*®

Transit service was not considered a viable alternative to circumferential roadway improvements
because of the low densities in the area, the needs for a northern route around the Wilmington
urban area, and because the need for a link in the US 17 Intrastate Corridor would not be
addressed.

2.1.3 PRELIMINARY BUILD ALTERNATIVES

The development of preliminary alternatives for the Wilmington Bypass commenced with the
first citizens informational workshop held on November 30, 1990 (See Section 7.2 for a
summary of the public involvement program). The only alternative corridor shown at this
meeting was the corridor depicted in the adopted Thoroughfare Plan, which has since been
updated.*® Citizens were encouraged to provide comments on corridor selection and a "draw
your own corridor" map was available.
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A set of 36 preliminary alternatives for the Wilmington Bypass (prior to separation of the
Wilmington Bypass into R-2633A/B and R-2633C) were developed using the R-2633 original
study area (see Figure 2-1), design criteria consistent with the North Carolina Intrastate System
requirements (see Section 2.2.2.2) and input from the first citizens informational workshop. As
described in the project background (Section 0), the Wilmington Bypass was divided into two
separate projects in 1994; TIP project numbers R-2633A/B (the project) and R-2633C.

Prior to division of the projects, two termini locations, an eastern and a western interchange,
were identified on US 17 (see Figure 2-1). The five alternative corridors associated with the
eastern terminus had high potential for residential relocations. The number of relocations
ranged between 163 and 257 residences which were among the highest of the 36 alternatives
studied. These alternatives passed through the western portion of the Town of Leland and were
inconsistent with the town’s Land Use Plan.®® Furthermore, the selection of an US 17
interchange location east of Bishop was constrained by the location of the Sunny Point Military
Ocean Terminal railroad line and urban development. Potential interchange locations with
US 17 south of Bishop were undesirable as US 17 turns southward, thus substantially
lengthening the amount of roadway on new location which would result in a circuitous route.

In 1994, it was determined that further studies would be conducted for R-2633A/B to identify
potential corridors throughout Brunswick County that would connect to the terminus of R-2633C
at US 421 and a terminus at US 17, thus completing this link in the US 17 Intrastate Corridor
System. At that time, the alternative screening process began for R-2633A/B. This process
included the reevaluation of two alternatives developed before projects R-2633C and
R-2633A/B were separated. These alternatives were carried forward for further study under
R-2633A/B as Alternatives 1 and 3. A complete reevaluation of the study area in Brunswick
County was conducted and 13 preliminary alternatives were developed.

Figure 2-2 shows the segments comprising the 13 alternatives and Table 2-1 relates the
composition of segments into the various alternatives developed through the study area and
analyzed during the Preliminary Alternatives Phase.®’ A comparative screening matrix (Table
2-2) of all 13 preliminary alternatives was developed during the screening evaluation procedure.
The matrix includes estimates of impacts based on 300-foot wide right-of-way within the
1000-foot corridor for new location corridors, and 500-foot wide right-of-way within the 1000-foot
corridor for existing roadway location corridors. Impact estimates continued to be further refined
as studies progressed.

Based on the results of the screening evaluation provided in Table 2-3, nine segments were
eliminated from further study. Four of the alternatives on new alignment (Alternatives 2, 3, 8,
and 9) were identified for further study, along with two of the alternatives that would improve
existing roadways (Alternatives 10 and 11). Alternative 10 was the same as Alternative 11, but
included an additional segment of US 421 that connected to a potential northern alternative
terminus of R-2633C that was later eliminated. Upon elimination of the potential northern
terminus of R-2633C, Alternative 10 was no longer a feasible alternative and was dropped from
further consideration for this project.

The remaining five preliminary alternatives were evaluated and compared. The results of that
comparison showed that the impacts of Alternative 11 were greater than those of the other four
alternatives.®® The results of the analysis were presented at the October 7, 1996 Joint
Steering/Agency Committee Meeting, where a general consensus was reached to eliminate
Alternative 11 from further study. Further evaluation of the reasonable and feasible alternatives
(Alternatives 2, 3, 8, and 9) continued and was reported in the DEIS. The four reasonable and
feasible alternatives evaluated in the DEIS are described in Section 1.2.
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Table 2-1: Alternative Segment Composition

ALTERNATIVE

SEGMENT

A B,CV,DE

A,B,C,V,D, L 0O,Q

A,B,C,V,D, L NP, Q

A B,C V,HIKOQ

A,B,C,V,H, I,K,N,P,Q

A, B F, G IK N,P,Q

AB F G, 1K O,Q

O[N] W|IN|-

A, B, J, KN, P, Q

©

A B, J, K O,Q

N
o

AR ST, U

—_—
—_

AR ST

RN
N

AB F, X MP,Q

RN
w

AB,C,WMP,Q
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Table 2-2: Initial Alternatives Screening Matrix

ALTERNATIVE
1 2 3 4 5 6 7 8 9 10 11 12 13
LENGTH (i) [ 75141 | 73692 | 73697 | 72,588 | 72593 | 71221 | 71216 | 71,602 | 71,597 | 86277 | 67,891 | 65401 | 66411
[22,903] | [22.461] | [22.463] | [22.125] | [22.126] | [21.708] | [21.707] | [21.824] | [21.823] | [26.297] | [20.693] | [19.934] | [20.242]
INTERCHANGES 4 4 4 4 4 4 4 4 4 3 3 4 4
BUSINESS RELOCATIONS 1 2 2 2 2 3 3 4 4 83 50 3 2
RESIDENTIAL
R e 2 15 9 16 10 10 16 9 15 14 14 9 9
STREAM CROSSINGS 11 10 10 9 9 10 10 1 11 7 7 10 9
NAVIGABLE RIVER
s 1 1 1 1 1 1 1 1 1 2 2 1 1
RAILROAD CROSSINGS 3 5 5 5 5 5 5 5 5 4 3 6 6
POWERLINE CROSSINGS 6 6 5 6 5 5 6 5 6 6 6 4 4
MAJOR WATER SUPPLY
e as 1 3 3 3 3 3 3 3 3 4 2 3 3
GAS LINE CROSSINGS 2 1 3 1 3 3 1 3 1 2 1 3 3
SCHOOLS 0 0 0 0 0 0 0 0 0 0 0 0 0
PARKS 0 0 0 0 0 0 0 0 0 0 0 0 0
CHURCHES 0 0 0 0 0 0 0 0 0 0 0 0 0
CEMETERIES 1 0 0 0 0 0 0 0 0 1 1 0 0
[th]RESTED UPLANDS (a0) | 214 187] | 236[96] | 197 [80] | 225[91] | 186 [75] | 167 [68] | 206[83] | 192[78] | 231[93] | 75[30] | 47[19] | 158 (64] | 174 [70]
URBAN/DISTURBED AREA 607 426
(@) [ha] 92[37) | 105[2) | 128[52] | 101141) | 124[50] | 141(57] | 11848 | 145[59] | 122140) | 520 | (35, | 148160 | 136 55]
QE]R'CULTURAL AREA (ac) 11[4] 713] 11 [4] 713] 1114] | 13[5] 9[4] 1506] | 11[4] 3[1] 3[1] 2118] | 19[8]
(PaF;'\f'h'z]UN'QUE FARMLAND | 475711 | 144 (58] | 196 [79] | 111[45] | 163[66] | 164[66] | 112[45] | 139[56] | 87[35] | 19(8] | 19(8] | 103[42] | 97[39]
STATEWIDE IMPORTANT
S ARMLAND (50) (o] 38[15] | 4016 | 420171 | 40116] | 42117] | 4719 | 45018 | 47(19] | 45018 | 612 6121 | 47[19] | 42(17]
TOTAL WETLANDS (ac) [ha] | 212[85] | 167 [68] | 182[74] | 175[71] | 190 [77] | 181[73] | 166 [67] | 155[63] | 140 [57] [fgg] [f?g] 144 [58] | 147 [59]
Marsh 0[0] 0[0] 0[0] 0[0] o | 1004 | 104 | oo o[0] | 162(66] | 162[66] | 1[04] | 0[0]
Swamp Forest 95(38] | 41(17] | 42017 | 411171 | 42117) | 42¢17) | 4117y | a2p7y | a1p7 | 703 621 | 42[17] | 42(17]

2-8
R-2633A/B Final EIS




Table 2-2: Initial Alternatives Screening Matrix (continued)

ALTERNATIVE
1 2 3 4 5 5 7 8 9 10 11 12 13
Bottomland Hardwood | 30[12] | 15[6] | 17[7 | 12[51 | 146] | 200121 | 27p111 | 512 3¢ | 28[11] | 280111 | 48p19] | 33113
Pocosin 20[8] | 13[5] | 56[23] | 28[11] | 71129 | 87[35] | 44[18] | 65[26] | 22[9] | 47[19] | 47[19] | 24[10] | 34 [14]
Wet Flat 46[19] | 59[24] | 46[19] | 66271 | 531211 | 12[5] | 250100 | 33[13] | 46[19] | 44[18] | 44[18] | 200121 | 38[15]
Headwater Forest 21[8] | 39[16] | 218] | 280111 | 10041 | 10041 | 2871111 | 10041 | 281111 | 83 7131 0[0] o[o]
FLOODPLAINS (f) ] 29,300 | 32,800 | 32,300 | 30,600 | 30,100 | 24,100 | 24,600 | 26,600 | 27,100 | 29,600 | 29,600 | 23,600 | 27,100
18,930] | 19,997 | [9,845] | [9.327] | [9.174] | [7,346] | [7,498] | [8,108] | [8,260] | [9,022] | [9,022] | [7.193] | [8.260]
gﬁ%gECTED SPECIES 2 1 1 1 1 1 1 1 1 2 2 1 1
i DD 2 1 1 1 1 0 0 0 0 3 3 0 1
g{%@RDOUS MATERIAL 1 1 1 1 1 1 1 1 1 59 49 1 1
NATIONAL REGISTER SITES 0 0 0 0 0 0 0 0 0 0 0 0 0
RECORDED HISTORIC
SITES 2 2 2 2 2 1 1 1 1 0 0 1 2

Source: North Carolina Department of Transportation. “Preliminary Alternatives Analysis Report.” September, 1996.
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Table 2-3: Alternatives Eliminated from Further Study
ALTERNATIVES REASONS FOR ELIMINATION

Eliminated as a result of the elimination of the Northern Alternative for
R-2633C.

Eliminated due to relative proximity to active red cockaded woodpecker
(RCW) colonies, with substantial impacts to foraging habitat. In addition,
there would be relatively high impacts to wetlands and residential
communities.

Eliminated due to relative proximity to active RCW colonies with
5 substantial impacts to foraging habitat. In addition, there would be
relatively high impacts to wetlands.

Eliminated due to relative proximity to active RCW colonies with
6 substantial impacts to foraging habitat. In addition, there would be
relatively high impacts to wetlands.

Eliminated due to relative proximity to active RCW colonies with
7 substantial impacts to foraging habitat. In addition, there would be
relatively high impacts to wetlands.

Eliminated as a result of the elimination of a potential northern terminus for
R-2633C.

Eliminated as a result of the impacts to both the natural and built
11 communities which would result from the widening needed to meet
adequate LOS.

Eliminated as a result of difficult interchange design issues associated
12 with Segment M, as well as, impacts of both segments M and W to RCW
habitat.

Eliminated as a result of difficult interchange design issues associated
13 with Segment M, as well as, impacts of both segments M and W to RCW
habitat.

Source: North Carolina Department of Transportation. Preliminary Alternatives Analysis Report. September, 1996.

10

Following the selection of the four reasonable and feasible preliminary alternatives and the
issuance of the DEIS in 1996, new data and refinement of the functional designs required
alignment shifts within and outside of the 1000-foot corridor. These changes, and the
configurations of the alternatives evaluated in this FEIS, are described in Section 2.3.

2.2 ALTERNATIVES EVALUATED IN THE DEIS

Alternatives studied through detailed environmental analysis in the DEIS included the No-Build
Alternative and several construction, or build alternatives. The build alternatives studied are all
on new location connecting US 17 and US 421 at R-2633C.

2.2.1 NO-BUILD ALTERNATIVE

In accordance with NEPA and FHWA guidelines, the environmental consequences of taking no
action to meet future travel demand, or the consequences of the No-Build Alternative, are given
full consideration. As a necessary component of alternatives analysis, the No-Build Alternative
provides a baseline condition with which to compare the improvements and consequences
associated with each build alternative. The No-Build Alternative does not include construction
of R-2633A/B, but does assume that other road improvements planned and funded in the TIP
would be in place, including R-4002 (Village Road in Leland), U-0092 (Smith Creek Parkway),
R-2405 (US 17 in New Hanover County), and R-2633C. There are no funded TIP projects
currently in the Brunswick County Thoroughfare Plan in the vicinity that would directly impact
the Wilmington Bypass.
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There are some benefits associated with the No-Build Alternative. Without the new alignment,
there would be no residential or business displacements or disruptions, no implementation
costs, and no impacts to natural communities.

The No-Build Alternative, however, is not consistent with local and state transportation goals
and would result in adverse economic and quality of life impacts related to projected roadway
deficiencies. Furthermore, the No-Build Alternative does not meet the need for and purpose of
the project. The No-Build Alternative is projected to result in a number of adverse traffic impacts
on roadways in and around the study area. As shown in Table 1-5, several roadway segments
are projected to operate at LOS D or worse during future peak hours. In addition to degraded
LOS, the number of hours that congestion occurs during the morning and evening peak periods
would increase on these road segments. These segments would be especially congested
during the summer months when travel to the beaches north and south of Wilmington is at its
peak. The increased congestion would also result in a greater diversion of traffic from arterial
facilities to local and collector streets, as travelers seek shorter and/or less congested routes.

2.2.2 BuUILD ALTERNATIVES

2.2.2.1 Alternatives Evaluated

As described in Section 2.1.3, the preliminary build alternatives carried forward as reasonable
and feasible alternatives to be evaluated in the DEIS were Alternatives 2, 3, 8, and 9. All four
reasonable and feasible build alternatives are shown in Figure 2-3. These alternatives are
described in more detail in the September 1996, Preliminary Alternatives Report and in the
following sections of this chapter of the FEIS. All build alternatives would bridge the Cape Fear
River. Interchanges would be constructed at US 17, US 74/76, and SR 1426 (Mt. Misery Road)
in Brunswick County and US 421 in New Hanover County.

2-11
R-2633A/B Final EIS



This page intentionally left blank.

2-12
R-2633A/B Final EIS



TIP R-2633 A/B
Wilmington Bypass

Figure 2-3
Build Alternatives
Evaluated in the DEIS

Legend
Progress &
Energy

Build Alternatives
ZTTTTN <7 2 ] 4 C

// /Navassa\\‘ R-2633 C
= )

Interstate Highways

US Highways

State Highways

Janly Jead adeD AN

— State Routes

—— Local Roads
Davis Yard

L

——+ Railroads

|:| Municipal Boundaries
————— County Boundaries

Water

Streams (Non-delineated)

nuanes

I
i
-ll!llll_i_

Leland

|:| Counties

D Study Area Counties

=
o

4 &W“-—-__—~—~

9

—
=

April 2007

This map is for reference only.

Sources: ESRI, CGIA, Brunswick County,
New Hanover County, USDOT, NCDOT, URS.

==

L—=—""jontd 1©







2.2.2.2 Design Criteria

Roadway design criteria used to develop the proposed alternatives are presented in Table 2-4.
These criteria are based on the project's functional classification, and design speed; and
conform to the AASHTO'’s standards.

Table 2-4: Roadway Design Criteria

MAINLINE/
DESIGN CONTROL RAMP/LOOP VALUE
Design Speed Mainline 70 miles per hour (mph)
(110 kilometers per hour (kph))
Ramp 50 mph (80 kph)
Loop 30 mph (50 kph)
Right-of-Way Width 300 feet (ft) typical (90 meters (m) typical)
Median Width 46 ft (14 m)
Lane Width Mainline 12 ft (3.6 m)
Ramp 16 ft (4.8 m)
Loop 20 ft (6.0 m)
Shoulder Width Mainline Outside - 12 ft [10 ft paved] (3.6 m [3.0 m paved])
17 feet with guardrail
Median - 6 ft [4 ft paved] (1.8 m [1.2 m paved])
Ramp Outside - 14 ft [4 ft paved] (4.2 m [1.2 m paved])
Inside - 12 ft [4 ft paved] (3.0 m [1.2 m paved])
Loop Outside - 12 ft (4 ft paved) (3.6 m [1.2 m paved)])
Inside - 2.5 ft (0.75 m) curb and gutter with
10 ft (3.0 m) berm
Grades Mainline 3% maximum, 0.3% minimum
Ramp 5% maximum
Loop 7% maximum
Superelevation* Typical cross-slope — 2.5%
e(max) — 10% mainline
ramps and loops — 8%
Horizontal Curvature Mainline 1,640 ft (455 m) minimum radius
Ramp 760 ft (230 m) minimum radius
Loop 250 ft (80 m) minimum radius
Vertical Curvature - Crest™ | Mainline K=247 (74)
Ramp K =284 (26)
Loop K=19 (7)
Vertical Curvature - Sag*™* Mainline K=181 (55)
Ramp K =96 (30)
Loop K=37 (13)
Vertical Clearance Railroad - 23.0 — 23.5 ft
(7.0-7.2m)
I5nt2ers‘;ates/Freeways/ Arterials - 16.5 - 17.0 ft (5.0 —
2m
Local Roads - 15.0 —15.5ft (4.6 —4.7 m)
Northeast Cape Fear River - 55.0 ft (16.8 m)

SOURCE: American Association of State Highway and Transportation Officials. A Policy on Geometric Design of
Highways and Streets, Fifth Edition. Washington, D.C.. 2004.

NOTES: *Typical cross-slope = slope of road from middle or side to side on straight sections; helps with drainage.
Typical cross-slope on ramps, loops, and mainline - 2.5%; otherwise - 2.0% (-Y- lines and service roads).

e(max) = maximum slope from one side of a highway to the other on a curve; helps with banking.

Mainline - 10%; -Y- lines, service roads, ramps, loops — 8%

> Sag or Crest K = rate of change of a vertical curve at the crest of a hill or at the lowest point of a valley.
Rate of allowed change dependent on design speed. Faster speeds require gentler rates of change.
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A typical mainline cross-section applicable to all of the reasonable and feasible DEIS
alternatives is presented in Figure 2-4. As shown in the figure, two 12-foot wide lanes are
proposed for each direction of travel, separated by a 46-foot wide median. The total right-of-
way is proposed to be a minimum of 300 feet. In addition, typical sections for associated ramps,
loops, and service roads are included in Figure 2-5.

The study corridors established for the DEIS build alternatives were 1,000 feet wide and were
expanded at interchange locations. For the initial corridor evaluation and screening, a
preliminary centerline through the middle of the study corridor was assumed for assessing and
quantifying environmental impacts at 300 feet for new construction and 500 feet for improving
existing roads. This reduced width within the 1,000-foot corridor was reflective of the actual
width of the expected roadway impacts.

2.2.2.3 Description of Alternatives Evaluated in the DEIS

The four preliminary alternatives determined to be reasonable and feasible and retained for
further study (Alternatives 2, 3, 8, and 9) follow a similar corridor. Each alternative begins at
US 17 at Bishop, passes north and west of the towns of Leland and Navassa, and terminates at
US 421 (Figure 2-3). All alternatives would provide interchanges at US 17, US 74/76, SR 1426
(Mt. Misery Road), and US 421. Grade separations would be provided at SR 1430 (Cedar Hill
Road), SR 1394 (Sutton Steam Plant), and SR 2169 (Fredrickson Road). In the remainder of
this section, each interchange location and configuration studied in the DEIS as well as
differences among the four alternatives are described.

Description of Interchanges

us 17

The interchange at US 17 is a trumpet configuration and would provide free-flow traffic
movements between the project and US 17. NC 87 and SR 1522 (Snowfield Road) would be
realigned to tie into US 17 and provide a four-leg intersection. Three service roads would be
required to maintain access to properties in this area. In lieu of a grade separation, SR 1414
(Goodman Road) will be cut-off to through traffic with cul-de-sacs between US 17 and NC 87.
Existing access to SR 1414 would be maintained at US 17 and at NC 87.

US 74/76

The interchange at US 74/76 is a partial cloverleaf with all ramps and loops placed in the
northern quadrants of the interchange due to the railroad tracks that parallel US 74/76 to the
south. The ramps and loops would have stop conditions at their termini on US 74/76.

SR 1426 (Mt. Misery Road)

A diamond interchange is provided at SR 1426 (Mt. Misery Road) and all ramps have stop
conditions at their termini on SR 1426 (Mt. Misery Road).

US 421

The interchange at US 421 would provide a one half-diamond and one-quadrant cloverleaf. The
ramps would have stop conditions at their termini on US 421, while the loop would have both
free-flow and stop condition at its termini on US 421. A portion of this interchange would be
constructed under R-2633C.
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Description of Alternatives

Alternative 2

Alternative 2 is a corridor extending northward from Bishop, just east of NC 87 (Maco Road) and
west of Spring Hill. This corridor intersects with US 74/76 at the west end of the Leland
Industrial Park, curving eastward through the Leland Industrial Park to cross the railroad tracks
west of Davis Yard. This corridor parallels the north side of the railroad tracks through
Eastbrook, turning northeastward at Davis Yard. The terminus of this corridor is at US 421,
south of Lake Sutton and the Progress Energy Plant.

Alternative 3

Alternative 3 is the same as Alternative 2, as it travels northward from Bishop, crossing
US 74/76 at the west end of Leland Industrial Park, curving northeastward to the railroad tracks.
At this point, the corridors diverge, as Alternative 3 takes a more northerly curve (approximately
1/4 mile north at the widest separation), traveling south of Cedar Hill to rejoin Alternative 2 and
cross SR 1430 (Cedar Hill Road), to terminate at US 421.

Alternative 8

Alternative 8 begins similarly to Alternatives 2 and 3 at a point along US 17, between Bishop
and Spring Hill, traveling north toward the military railroad “turn-around® yard to parallel the
western fence line of the yard. The corridor then turns northwesterly and crosses US 74/76 at
the west end of the Leland Industrial Park. This alternative then rejoins the corridor used for
Alternative 3 to terminate at US 421.

Alternative 9

Alternative 9 is the same as Alternative 8 as it travels northward from Bishop to parallel the
military railroad “turn-around” yard. This corridor diverges from Alternative 8 near the railroad
tracks west of Eastbrook. Here, Alternative 9 follows the corridor used for Alternative 2 to
terminate at US 421.

2.3 SELECTION OF THE PREFERRED ALTERNATIVE

The DEIS was submitted for agency and public review in December 1996, with the Public
Hearing on the DEIS held on October 9, 1997. After agency and public comments were
reviewed, the NCDOT held a post-hearing meeting on November 21, 1997. At this time, it was
brought to NCDOT'’s attention that Martin Marietta Corporation had proposed to develop an
industrial site along US 74/76, within an area where all four build alternatives studied in the
DEIS come together for a proposed interchange. The results of preliminary studies that
evaluated alternative corridors avoiding the Martin Marietta site were presented at the post-
hearing meeting. Findings revealed that there were two alternative interchange locations, one
on either side of the proposed Martin Marietta site, which were reasonable and feasible, and
would possibly impact fewer wetlands. However, both of these locations were outside of the
study corridors presented in the DEIS and at the Public Hearing. It was decided at the post-
hearing meeting that the corridor modifications be presented at an agency meeting and that a
Preferred Alternative be established at that time. The study corridor was expanded and
environmental investigations, including wetland delineations, were conducted in both the
existing and expanded study corridor in order to evaluate the wetland impacts of shifting the
alignment westward at US 74/76.
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A Joint Steering Committee/Agency Meeting was held on December 9, 1997. A summary of
impacts for the four build alternatives and the impacts anticipated from the corridor modifications
to avoid the Martin Marietta site were presented. Based on the impact summary, information
presented in the DEIS, and agency and public comments received on the DEIS; Alternative 9
was determined to be the Preferred Alternative. However, the agency representatives were
requested to formally respond to the USACE with their recommendations for the Preferred
Alternative. It was decided that the modifications to the corridor should be further evaluated to
determine if wetland impacts could be minimized. In a letter dated March 16, 1998, the USACE
concurred that Alternative 9 is the Preferred Alternative but stated that efforts should be made to
avoid and minimize impacts to the stream systems near the southern terminus (see Appendix
A).

The decision that Alternative 9 should be adopted as the Preferred Alternative for the project
was based primarily on an analysis of relevant environmental and social public interest factors,
including impacts to wetlands, fish and wildlife habitat, flood hazards and floodplain functions,
water quality, protected species, residential and business relocations, cultural and historic
resources, indirect and cumulative effects, and other social and economic factors. A list of the
attendees at the Post-Hearing Meeting and at the Joint Steering Committee/Agency Meeting is
included in Appendix E.

2.3.1 ACTIONS TAKEN SINCE SELECTION OF THE PREFERRED ALTERNATIVE

After the selection of Alternative 9 as the Preferred Alternative, it was decided that additional
traffic and environmental analyses were necessary before beginning preliminary design and
preparation of the FEIS. In early 1999, preliminary design and preparation of the FEIS was
initiated. At this time the project entered into the Section 404/NEPA Merger Process, the
environmental streamlining process newly implemented by NCDOT, USACE and the North
Carolina Department of Environment and Natural Resources (NCDENR).

The Section 404/NEPA Merger Process requires agency concurrence at major decision points
in the NEPA and Section 404 processes. The federal and state agencies that form the Merger
Team for the project are listed in Section Chapter 7 of this FEIS. The major decision points
reached during the FEIS phase of the project include Concurrence Point 2A, decisions on
bridge lengths; and Concurrence Point 4A, avoidance and minimization of impacts.

During preliminary design, discoveries were made in the course of additional environmental
analysis which resulted in a widening of the Preferred Alternative study corridor. Expansion of
the study corridor allowed for changes in the preliminary alignment to avoid and minimize
impacts to environmental resources. For example, the alignment immediately north of US 17
was modified to avoid multiple crossings of a stream and wetland system. The expanded study
corridor and several alignments studied for avoidance and minimization purposes are presented
on Figure 2-6. Several opportunities were provided for the public to provide input on the
expanded study corridor (see Section 7.2 for a record of public involvement activities).

Alternative 9, as presented in the DEIS, included interchanges at US 17, US 74/76), SR 1426
(Mount Misery Road), and US 421. During the course of preliminary design the Town of
Navassa requested that NCDOT provide an interchange at SR 1430 (Cedar Hill Road). An
interchange at this location would provide interstate access to this minority community and to
industrial property within the town. The decision was made by NCDOT to provide an additional
interchange at Cedar Hill Road. The addition of this interchange also resulted in a widening of
the study corridor.
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Projected traffic that would be generated by the addition of the SR 1430 (Cedar Hill Road)
interchange was found to exacerbate an existing safety problem on SR 1430 (Cedar Hill Road)
south of the project at a reverse curve with a substandard design speed. Additionally, a stream
and associated wetlands were located on either side of the road at this location, which is prone
to flooding. Thus, the study corridor again was widened to include this area. The preliminary
design of the Preferred Alternative includes increasing the radius of the curve and providing a
bridge over the stream and wetlands.

A community meeting for the Town of Navassa was held on February 11, 2003 to provide the
community with an opportunity to review the preliminary design of the SR 1430 (Cedar Hill
Road) interchange and comment on any potential project related impacts. Given the
developments in the project’s preliminary design, the expanded study corridor, and the length of
time that elapsed since the last public meeting; a corridor-wide, citizens informational workshop
was held on February 20, 2003. The purpose of the workshop was to update the public on the
progress of the project and provide the public with an opportunity to review and comment on the
preliminary design and potential environmental impacts. See Section 7.2 for a record of public
involvement activities.

Several changes and additions were made to the alignment during the preliminary design
process to avoid and minimize impacts to the human and natural environment. These changes
included shifts in the alignment, changes in interchange design, inclusion of bridges over
streams, and inclusion of wildlife crossings. Many of the changes were a direct result of agency
and public input.

The diamond interchange proposed at SR 1426 (Mount Misery Road) was changed to a
modified diamond interchange with an internal loop in the southeast quadrant to minimize
wetland impacts in the northeast quadrant of the interchange. The US 74/76 interchange was
shifted slightly eastward to minimize wetland and stream impacts at the interchange and the
alignment south of the interchange was shifted to the east to avoid a wetland mitigation site
located south of the interchange. Shifting the alignment south of US 74/76 also eliminated the
need to provide service roads that would otherwise impact wetlands.

Because the project traverses large tracts of rural land, three wildlife crossings were included in
the project and additional bridge length was added at stream crossings to mitigate barrier
effects of the project by allowing for wildlife passage.

The US 17 interchange was modified such that a proposed frontage road could be located
within the existing right-of-way of US 17 along the northbound lanes, thereby avoiding impacts
to homes and wetlands along the northbound side of the roadway. Further modifications were
made to the US 17 interchange as a result of coordination with the ongoing US 17 corridor
improvement study (TIP R-4732), which is being conducted to evaluate short and long term
improvements to increase traffic flow and protect this vital transportation route that has been
designated as a Strategic Highway Corridor by the NCDOT. The changes were made to
improve safety and traffic flow on US 17 in the vicinity of the proposed interchange and included
minor relocations of proposed access roads and u-turn locations. The changes made included
extending the frontage road paralleling US 17 to the south and relocating SR 1525 (Snowfield
Road) to access US 17 further south. Other modifications included incorporating elements of
the “superstreet” design proposed by the TIP R-4732, which includes median u-turns with bulb-
outs and restricted left turns from minor roads at intersections.

Through the course of preliminary design, it was discovered that a minority community, Spring
Hill, which was located adjacent to the originally selected study corridor, would be affected by
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alignment modifications developed to reduce project impacts to the tributary stream to Morgan
Branch. After meeting with the community of Spring Hill, it was determined that members of the
community had unintentionally not been included in the project development process. A Merger
Team meeting was held on June 10, 2004 to inform the team of the oversight in not involving
the community in the project development process, to convey the community’s concerns, and to
determine if the team would be receptive to re-opening Concurrence Point 4A (CP4A), which is,
Avoidance and Minimization of Impacts. The Merger Team agreed to reevaluate alternative
alignments in the vicinity of Spring Hill to avoid and minimize impacts to the natural, social, and
physical environments.

In an effort to avoid impacts to the Spring Hill community as well as impacts to the notable
features of the human and natural environment; four alternative alignments (Orange, Green,
Blue, and Pink), were designed, studied for environmental impacts and presented to the Merger
Team for consideration at a meeting held in January, 2005. The original Preferred Alternative,
which became known as the Red alignment, and the four alternative alignments in the vicinity of
Spring Hill are shown in Figure 2-6. As shown on the figure, the alternative alignments all
branch from a common point on the alignment north of Spring Hill. A series of Merger Team
meetings and public involvement activities that included several small group meetings with the
Spring Hill community and a public informational meeting were held between January and
December 2005 (see Section 7.2 for a record of public involvement activities).

A Merger Team Meeting was held on November 17, 2005. The threefold purpose of the
meeting was: (1) to revisit selection of the LEDPA (Preferred Alternative) and formally adopt the
expanded study corridor, (2) rescind the original CP 4A alignment, and (3) discuss and concur
on a new CP 4A alignment. At the conclusion of the meeting, after consideration of the
environmental impacts of each alternative alignment, the Merger Team formally adopted the
expanded study corridor and concurred on rescinding the original CP 4A alignment and
selection of a new CP 4A alignment. The Pink alignment combined with the common alignment
north of Spring Hill was selected as the CP 4A alignment, or the recommended alignment.
Figure 2-7 shows a comparison of the Red Alignment and the Pink Alignment.

2.3.2 DESCRIPTION OF THE RECOMMENDED ALIGNMENT

2.3.2.1 Description of Alignment

The recommended alignment of the Preferred Alternative (described as the recommended
alignment throughout the remainder of this FEIS and shown in Figure 2-8) begins at a point
along US 17, between Bishop and Spring Hill, traveling north toward the military railroad “turn-
around“ yard to parallel the western fence line of the yard. The alignment then turns
northwesterly and intersects with US 74/76 at the west end of the Leland Industrial Park. It then
curves eastward through the Leland Industrial Park to cross the railroad tracks west of Davis
Yard. The recommended alignment parallels the north side of the railroad tracks through
Eastbrook, turning northeastward at Davis Yard toward the Cape Fear River. The alignment
crosses the Cape Fear River and associated wetlands on a high-level, fixed-span bridge. The
project terminus aligns with R-2633C at US 421, south of Lake Sutton and the Progress Energy
Plant. The proposed centerline, the slope stake limits, and proposed right of way were
established upon completion of the preliminary design of the recommended alignment.

Three wildlife crossings, two of which are bridges and one of which is a culvert, are provided at
various locations along the alignment. In addition to the bridge over the Cape Fear River and
Toomers Creek, four bridges are provided at stream crossing locations along the mainline
alignment. Additionally, two bridges are provided at stream crossings on NC 87 and SR 1430
(Cedar Hill Road).
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2.3.2.2 Description of Interchanges

Grade separation is provided at each of the project’s five interchanges (US 17, US 74/76,
SR 1426 (Mt. Misery Road), SR 1430 (Cedar Hill Road) and US 421) as well as at three
locations where the alignment crosses a railroad. The project also provides grade separation at
two roads near US 421. Each interchange location and configuration is described in this
section.

us 17

The interchange at US 17 is a trumpet configuration and would provide free-flow traffic
movements between the project and US 17. NC 87 and SR 1522 (Snowfield Road) would be
realigned to tie into US 17 so that a desirable control of access distance from the interchange
can be provided as part of US 17 Strategic Highway Corridor. SR 1522 (Snowfield Road) would
be realigned to provide a four-legged intersection with SR 1701 (Zion Church Road). Three
service roads would be required to maintain access to properties in this area and cul-de-sacs
would be provided on SR 1414 (Goodman Road) in lieu of a grade separation. Existing access
to SR 1414 (Goodman Road) would be maintained at US 17 and at NC 87.

US 74/76

The interchange at US 74/76 is a modified diamond with all ramps and loops placed in the
northern quadrants of the interchange due to the railroad tracks that parallel US 74/76 to the
south. The ramps and loops would have stop conditions at their termini on US 74/76. The
mainline of the project will be grade separated over US 74/76 and the CSX railroad.

SR 1426 (Mt. Misery Road)

A modified diamond (3-Leg) interchange is provided at SR 1426 (Mt. Misery Road) and all
ramps have stop conditions at their termini on SR 1426. SR 1426 (Mt. Misery Road) will be
realigned to the west to have grade separated crossings over the CSX railroad and the project.

SR 1430 (Cedar Hill Road)

A modified diamond (3-Leg) interchange is provided at SR 1430 (Cedar Hill Road) and all ramps
have stop conditions at their termini on SR 1430 (Cedar Hill Road). Restriction of access
through the interchange on SR 1430 (Cedar Hill Road) requires that access roads be provided
to residences on the north and south sides of the interchange. South of the interchange,
SR 1431 (Royster Road) will be realigned to a perpendicular intersection with SR 1430 (Cedar
Hill Road). South of the interchange, SR 1430 currently has a reverse curve with a substandard
design speed and is prone to flooding. This section of SR 1430 will be improved to mitigate the
safety problems from flooding and future traffic generated by the project. A bridge will be
provided over a stream and wetland system and the reverse curve will be eliminated and the
curve radius will be increased to improve the design speed of the road.

US 421

The interchange at US 421 would provide a modified diamond interchange. The ramps would
have stop conditions at their termini on US 421, while the loop would have both free-flow and
stop condition at its termini on US 421. A portion of this interchange will be constructed under
R-2633C. To the southwest of the interchange, a grade separation would be provided for
SR 1394 (Sutton Steam Plant). Grade separations will be provided over SR 1394 (Sutton Steam
Plant) and SR 2169 (Fredrickson Road).
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2.4 TRAFFIC OPERATIONS

24.1 YEAR 2025 TRAFFIC PROJECTIONS

Average daily traffic (ADT) volumes for the year 2025 were projected to estimate whether the
existing roadway system would have sufficient capacity to accommodate future travel demand.
The traffic projections were based mostly on the Greater Wilmington Area Travel Model that is
based on 20-year land use forecasts. The Traffic Technical Memoranda in addition to the
Revised Traffic Forecast, TIP # R-2633A/B, US 17 Bypass detail the assumptions used in
projecting the future traffic volumes.*® The future highway network modeled under the No-Build
Alternative included other area projects listed in the TIP that were funded, including R-4002
(Village Road in Leland), U-2405 (I-40 Connector),U-0092 (Smith Creek Parkway now named
Martin Luther King, Jr. Boulevard), and R-2633C. There are no funded TIP projects currently in
the Brunswick County Thoroughfare Plan in the vicinity that would directly impact the
Wilmington Bypass.

The future year 2025 traffic projections for the Build Alternative are shown in Table 2-5 and in
Figure 2-9. The table also includes estimates of two-way and directional peak hour traffic
volumes, proposed lanes, and LOS for the Build Alternative. Level of service analysis for the
project under the Build Alternative is included in Table 2-6.
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Table 2-5: Year 2025 (Build Alternative) ADT Volume and Peak Hour LOS

ROAD SEGMENT LANES® TW\%\[VS,\;EAI:DT TWO-WAY AT B(I?QUEFEZTIONAL
VOLUME VOLUME Lee
Us 17 NC 87 TO BYPASS 4D 58,100 5,229 2,876 D
BYPASS TO SR 1553 4D 40,900 3,681 2,025 c
SR 1553 TO SR 1438 4D 52,400 4716 2,594 c
SR 1438 TO US 74/76 4D 39,600 3,564 1,961 C
US 74/76 TO NC 133 4D 72,000 7,200 3,960 F
NC 133 TO US 421 4LD 116,900 11,690 6,430 F
£Sa21 TOBRIDGE OVER CAPE g1 p 93,700 9,370 5,154 F
US 74176 JUST NORTH OF BYPASS 4D 43,800 3,942 2,169 C
JUST SOUTH OF BYPASS 4D 39,700 3,573 1,966 C
BETWEEN SR 1426 & US 17 4D 39,600 3,564 1,961 C
SR 1426 (MT MISERY RD) JUST NORTH OF BYPASS 2L 16,000 1,600 880 E
JUST SOUTH OF BYPASS 2L 13,300 1,330 732 D
SR 1438 (LANVALE ROAD) BETWEEN US 74/76 & US 17 2oL 18,000 1,620 891 E
SR 1430 (CEDAR HILL RD) JUST NORTH OF BYPASS 2L 14,800 1,480 740 E
JUST SOUTH OF BYPASS oL 17,500 1,750 875 E
US 421 JUST NORTH OF BYPASS 50 25,100 2,259 1,243 B
B oy SMITH CREEK 5L 29,400 2,646 1,456 B
SMITH CREEK PARKWAY TO US 17 |5L 45,000 4,050 2,228 C
SMITH CREEK PARKWAY EAST OF US 421 4D 37,600 3,384 1,862 B
NC 133 SOUTH OF US 17 2L 22,700 2,270 1,249 E
SR 1472 (VILLAGE ROAD) BETWEEN US 17 AND SR 1435 2L 45,000 4,500 2,475 F
SR 1472 (VILLAGE ROAD) NORTH OF SR 1435 2L 33,500 3,350 2,010 F
NC 87 NORTH OF US 17 2L 2,900 290 174 c
SR 1552 (SLOAN RD) SOUTH OF US 17 OPPOSITE NC 87 |2L 600 60 36 D
SR 1701 (ZION CH RD) R Or w17 WEST OF oL 800 80 48 c
SR 1412 (OLD TOWN CR RD) NORTH OF US 17 oL 900 90 54 D
SR 1522 (SNOWFIELD RD) SOUTH OF US 17 2L 1,600 160 96 D
SR 1414 (GOODMAN RD) NORTH OF US 17 2L 600 60 36 D
SR kel (B'\('JOR%QNRB'; OR SOUTH OF US 17 oL 800 80 48 c
SR 1553 (BRUNSWICK FOREST) S%L,’ELHO%DEE;; (FUTURE IP oL 22,900 2,290 1,374 E
NOTES: a. L = Number of lanes, D = Divided highway, C&G = Curb and gutter, N/A = Link does not exist under given alternative
b. 2025 ADT Volume from NCDOT Statewide Planning Branch

* Highest volume on segment utilized which yields worst LOS
c. a. LOS based on 2000 Highway Capacity Manual (Transportation Research Board, 2000), Chapters 12 (Hwy Concepts), 20 (Two-lane Hwy), and 21 (Multi-lane Hwy)

b. Multi-lane segments have a LOS for each direction; LOS shown is direction with worst LOS

Source: NCDOT Traffic Technical Memorandum, 2004
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Table 2-6: 2025 Design Year Recommended Alignment Level of Service Analysis

A. Freeway Segments DDHV* Peak Hour LOS
US 17 Bypass - US 17 to US 74/76 1,339 B
US 17 Bypass - US 74/76 to SR 1426 (Mt. Misery Road) 1,534 B
us 17 I?_Y ass - SR 1426 (Mt. Misery Road) to SR 1430
(Cedar Hill Road) 1,642 B
US 17 Bypass - SR 1430 (Cedar Hill Road) to US 421 1,793 B

B. Ramps and Ramp Junctions

2025 AM Peak

2025 PM Peak

US 17 Bypass Northbound Flyover at US 17 - Diverge A A
US 17 Bypass Southbound Ramp at US 17 Southbound -

Merge A B
US 17 Bypass Southbound Ramp at US 17 Bypass -

Diverge A A
US 17 Bypass Southbound Loop at US 17 Northbound -

Merge B B
US 17 Bypass Northbound Ramp at US 17 Southbound -

Diverge B B
US 17 Bypass Northbound Ramp at US 17 Bypass - Merge |A A
US 74/76 Ramp A at Bypass - Diverge A B
US 74/76 Loop A at Bypass - Merge A A
US 74/76 Ramp D at Bypass - Merge B A
US 74/76 Loop D at Bypass - Diverge A A
SR 1426 (Mt. Misery Road) Loop B at Bypass - Diverge A B
SR 1426 (Mt. Misery Road) Ramp B at Bypass - Merge A B
SR 1426 (Mt. Misery Road) Ramp C at Bypass - Diverge B A
SR 1426 (Mt. Misery Road) Ramp D at Bypass - Merge B A
SR 1430 (Cedar Hill Road) Ramp A at Bypass - Diverge B B
SR 1430 (Cedar Hill Road) Loop A at Bypass - Merge A B
SR 1430 (Cedar Hill Road) Ramp C at Bypass - Diverge B A
SR 1430 (Cedar Hill Road) Ramp D at Bypass - Merge B A
US 421 Ramp B at Bypass - Merge A B
US 421 Loop B at Bypass - Diverge A B
US 421 Ramp C at Bypass - Diverge B B
US 421 Ramp D at Bypass - Merge B A

C. Signalized Intersections

2025 AM Peak

2025 PM Peak

US 17 Bypass Ramp/Loop A and US 74/76 (Overall LOS)

US 17 Bypass Ramp/Loop D and US 74/76 (Overall LOS)

US 17 Bypass Ramp/Loop B and SR 1426 (Mt. Miser
Road) (Z)verall LOé)) ( Y

US 17 Bypass Ramp C / Ramp D and SR 1426 (Mt. Miser
Road) (éF\J/erall LOé)) P ( Y

us 17 B{pass Ramp/Loop A and SR 1430 (Cedar Hill Road)
(Overall LOS)

US 17 Bypass Ramp C / Ramp D and SR 1430 (Cedar Hill
Road) (Overall LOS?

US 17 Bypass Ramp/Loop B and US 421 (Overall LOS)

US 17 Bypass Ramp C / Ramp D and US 421 (Overall LOS)

B
C
B
A
B
C
C
D

ol0ojm [m [> [O [O]0

* Daily Design Hour Volume expressed in number of vehicles per hour
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24.2 CAPACITY ANALYSES

Traffic volumes in and through the area are expected to continue to increase due to increased
development. This growth is based on the past growth trends in population and development
for the study area. Under the current road conditions, traffic volumes for the critical links along
US 421 and US 17 within the study area will decrease as a result of the Build Alternative, as
compared the project volumes in 2025 under the No-Build Alternative.

As described in Section 1.9.3, a review of Table 1-5 indicates that, despite several planned
improvements shown on the Brunswick County Thoroughfare Plan, the Wilmington Urban Area
Transportation Plan, and TIP, a substantial number of roadway segments would operate at LOS
D or worse under the no-build scenario. Under this scenario, the critical links along US 421 and
US 17 are expected to operate at LOS D or worse during the peak hours for five out of 10
roadway segments analyzed. A review of Table 2-5 indicates that of the 10 critical links, four of
the roadway segments operating at LOS D or worse for the peak hours in the No-Build
Alternative remain at LOS D or worse for the Build alternatives. Traffic volumes along
US 17/74/76/421 from NC 133 (south) in Brunswick County to Front Street in downtown
Wilmington exceed projected 2025 capacities for the no-build and build alternatives.

Although the LOS on these links may not be improved by the proposed project, a substantial
reduction in traffic volume occurs, ranging from 8,700 to 14,200 ADT with a corresponding
percent reduction of 8.5 to 26.4 percent. The traffic volume reductions on these segments,
shown in Table 2-7, would result in an improvement to the operational characteristics of the
roadways. These high volume projections indicate that extreme levels of congestion and
queuing would occur in the peak hours and the peak hour congestion would likely lengthen in
duration. Additionally, these conditions would be further exacerbated during times when the lift-
span bridge (Memorial Bridge) over the Cape Fear River is closed to vehicular traffic to allow
passage of maritime traffic. In both the future Build and No-Build Alternatives roadway
segments operate at LOS F, Table 1-4 defines LOS F as breakdown flow characterized by
extremely unstable stop and go waves, with travel speeds less than 30 miles per hour.
Therefore any decrease in traffic volume on the critical links as a result of the project will reduce
this effect even though it does not result in improvement of the level of service. Table 2-7
shows the reduction in traffic volume, both in vehicle and percent reduction as a result of the
construction of the recommended alignment.

The project would create a controlled access freeway bypassing the central business district of
Wilmington. The LOS for the project segments, shown in Table 2-6, includes the LOS for
freeway segments, ramp junctions, and the signalized ramp terminals. All freeway segments of
the project operate at LOS B or better. Therefore, additional capacity is available to
accommodate any shift in traffic flows as a result of the over capacity segments on US 421 and
US 17 beyond the design year.
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Table 2-7: Reduction in Traffic

2025 NO-BUILD | 2025 BUILD | CHANGE IN [ PERCENT
ROADWAY SEGMENT ADT? ADT ADT | CHANGE
us 17 NC 87 to Bypass 58,700 58,700 0 0.0 %
Bypass to SR 1553 (Kay Todd
Road) 52,800 40,900 (11,900) (22.5)%
SR 1553 (Kay Todd Road) to
SR 1438 (Lanvale Road) 64,300 52,400 (11,900) (18.5)%
SR 1438 (Lanvale Road) to US
74/76 53,800 39,600 (14,200) (26.4)%
US 74/76 to NC 133 86,200 72,000 (14,200) (16.5)%
NC 133 to US 421 131,100 116,900 (14,200) (10.8)%
US 421 to Bridge over Cape
Fear River 102,400 93,700 (8,700) (8.5)%
US 421 North of Bypass 25,100 25,100 0 0.0 %
Bypass to Martin Luther King Jr.
Blvd 40,100 29,400 (10,700) (26.7)%
Martin Luther King Jr. Blvd to
us 17 55,700 45,000 (10,700) (19.2)%

( )- DENOTES REDUCTION
@ ADT = Averaged Daily Traffic

Source: North Carolina Department of Transportation, Transportation Planning Branch. Traffic Technical Memoranda
for the Wilmington Bypass Project, TIP No. R-2633A/B. 2004.

2.4.3

As noted in Section 1.10, it is expected that safety on local roadways will deteriorate with
worsening traffic and travel conditions. Table 1-6 shows that accident rates decrease with
increased access control. The project will be a fully controlled interstate freeway that will
provide an alternative travel route to locally congested roadways.

SAFETY

2.5 COST ESTIMATES

Cost for the four alternatives evaluated in detail in the DEIS have not been updated. However,
combined estimated construction and right-of-way costs for the alternatives in 1996 dollars
ranged from $133,225,000 for Alternative 8 to $136,650,000 for Alternative 9. These costs were
not calculated based on preliminary design drawings and did not include cost for bridging
wetlands or for wildlife crossings as was done for the recommended alignment. It is assumed
that the difference in cost between alternatives would be similar if they were recalculated in
2006 dollars using the same methods as were used for the recommended alignment.
Subsequent construction costs for the recommended alignment were developed in March 2006
based on preliminary design plans and consider the costs for right-of-way, bridging of wetlands,
wildlife crossings and temporary work bridges.

Construction Costs = $273,700,000
Part A: $70,000,000
Part B: $203,700,000

Right-of-way Costs = $6, 989,000
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CHAPTER 3. EXISTING ENVIRONMENTS

The existing human, physical, cultural and natural environments within the project area are
described in this chapter of the FEIS. Since the release of the DEIS, reevaluation of the existing
environmental characteristics and conditions of the project area has been conducted.
Information pertaining to the affected environment that has changed or is new since the
publication of the DEIS is specifically noted. As determined in the Reevaluation of the Draft
Environmental Impact Statement, prepared in January 2007, there have been no substantial
changes in the affected environment since the preparation of the DEIS that would alter the
outcome of the DEIS. The inventory and evaluation of the existing environment presented in
this chapter provides the necessary baseline from which to further assess and document the
impacts of the recommended alignment. Assessments made of the affected environment in the
expanded study corridor are also relevant to the corridors studied in the DEIS, as much of the
corridors are encompassed by the expanded study corridor and the existing conditions have
remained relatively unchanged. The potential environmental consequences of the proposed
action are presented in Chapter 4 of this FEIS.

3.1 HUMAN CHARACTERISTICS

The human environment considered in this section of the FEIS includes characteristics of the
population, the economy, and communities in the project area. General trends in population
growth, the economy and community facilities remain largely unchanged since the publication of
the DEIS.

3.1.1 PopPULATION CHARACTERISTICS

Population growth directly impacts land use and consumption of resources. As population
increases, more living spaces are required which demand expanded urban infrastructure and
public utilities. Nationwide, land consumed for building far outpaces population growth as urban
areas expand at about twice the rate the population is growing.>* In North Carolina, prior
population growth trends have been found to be critical in determining future growth. Near
urban regions, growth goes primarily to census tracts that have available land. In rural areas,
prior density has less impact in determining future growth trends.®® In this section,
characteristics of population growth trends in the project area and surrounding municipalities are
illustrated. Projections of future population growth are also provided.

3.1.1.1 Project Area Characteristics — Past and Current Population

When the easternmost segment of [-40 opened in 1990, it became a gateway to rapid
population growth in both New Hanover and Brunswick counties.®*® According to the US
Census, these two counties were among the top ten in the State in population growth from 1990
to 2000. Proximity to beaches and mild climate drew people to this southern coastal area
known as the Cape Fear Coast. Retirees have been a big part of this population gain with the
number of retirement-age residents in New Hanover County growing by 36 percent from 1990 to
2000, and in Brunswick County by 66 percent. In comparison, the number of retirement-age
residents in the State of North Carolina grew by 21 percent for the same period.* In Table 3-1,
population trends from 1980 to 1990 and 1990 to 2000 are presented for the State of North
Carolina, New Hanover County, Brunswick County, and the City of Wilmington.
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Table 3-1: Past Trends in Population Change

1980 1990 2000 OFFINEE )

1980-1990 1990-2000
North Carolina 5,880,095 6,632,448 8,046,813 12.8% 21.3%
New Hanover County 103,471 120,284 160,327 16.2% 33.3%
Brunswick County 35,777 50,985 73,141 42.5% 43.5%
Wilmington 44,000 55,530 75,838 26.2% 36.6%

Source: North Carolina State Data Center, 2006.

3.1.1.2 Region and District Level Projections

Population projections for the Wilmington region were available from a 2004 study conducted for
the Wilmington Urban Area Metropolitan Planning Organization (WMPO), the organization
responsible for transportation planning in the Wilmington region. The actual boundary of the
area included in the WMPO is shown in Figure 1-10: WMPO Boundary and Roadway
Functional Classification Map 2006

. Four counties were included in the study; Pender, New Hanover, Brunswick, and Columbus.
While Columbus County is not officially part of the Wilmington metropolitan area, it was included
in the WMPO study as it was assumed that Columbus County would probably attain
metropolitan status during the forecasting period. In the WMPO study, demographic and
economic forecasting was performed for the four-county region as a whole and for eight districts
within the region. While the districts do not fully correspond with the project area for this
assessment; the four districts identified as: (1) North New Hanover, (2) Central New Hanover,
(3) Northeast Brunswick and (4) Central and South Brunswick primarily encompass the project
area. All eight of the districts used in the WMPO study are shown in Figure 3-1.

Data forecasted in the WMPO study for the four districts encompassing the project area is
referenced in this section. The referenced document should be reviewed for a complete
discussion of methods used for the forecast.

Population projections for the relevant districts from the WMPO study are presented in Table
3-2. While the 2000 population for the region studied is shown as 329,281, the 2000 population
for the smaller Wilmington urban area was 161,149 according to the U.S. Census.”® The
percent changes for forecasted periods for each district are presented in Table 3-3. Data for the
period between 1990 and 2000 is included for comparison purposes. Population growth by
district is depicted visually in Figure 3-2.

Table 3-2: Projected Populations by District

AREA 1990 2000 2010 2020 2030
Four County Region 249,711 329,281 413,586 529,934 647,192
Districts
Central New Hanover NA 92,306 106,933 124,968 132,936
North New Hanover NA 39,786 53,327 68,835 82,126
Northeast Brunswick NA 12,015 16,871 24,848 35,297
Central and South Brunswick NA 58,663 79,897 108,867 139,360

Source: Hammer, Dr. Tommy, Ph.D.. “Demographic and Economic Forecasts for the Wilmington Region and
Component Areas, Summary Document.” Prepared for: Wilmington Urban Area Metropolitan Planning Organization.
2 April 2004. Accessed: 6 June 2005.
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Table 3-3. Percent Change in Projected Populations by District

AREA 1990-2000 | 2000-2010 | 2010-2020 | 2020-2030 | 2000-2020 | 2000-2030
Four County 32% 26% 28% 22% 61% 97%
Region
Central New 21% 16% 17% 6% 35% 44%
Hanover
North New 52% 34% 29% 19% 73% 106%
Hanover
Northeast 35% 40% 47% 42% 107% 194%
Brunswick
Central and 45% 36% 36% 28% 86% 138%
South Brunswick

Source: Hammer, Dr. Tommy, Ph.D.. “Demographic and Economic Forecasts for the Wilmington Region
and Component Areas, Summary Document.” Prepared for: Wilmington Urban Area Metropolitan
Planning Organization. 2 April 2004. Accessed: 6 June 2005. Available:
http://www.wmpo.org/MapsDocuments.htm.

According to the WMPO study, a relative boom in growth for the four-county region, driven
partly by immigration of baby-boomer retirees, is expected during the next decade. During the
period from 2020 to 2030, it was assumed in the study that there would be some easing of
growth as the region matures. At the district level, it was forecasted that population growth will
reflect the rapid expansion of the Wilmington region as a whole and the tendency in the US of
urban land development to disperse geographically over time. The Northeast Brunswick district
is expected, on a percentage basis, to exceed all other districts in growth (while remaining the
least populated district in absolute numbers). According to the WMPO study, the area will be
“rapidly transformed from an industrial enclave with scattered population into a good-sized
bedroom suburb.” While in New Hanover County, Central New Hanover is expected to remain
the most populated district in terms of absolute growth and population, the North New Hanover
district is expected to have the highest percentage growth in New Hanover County for each time
period forecasted.®®
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Figure 3-1: Districts used in WMPO Demographic Forecasting Study

PENDER COUNTY

Central and
Horth Pender

Southeast
Pender

COLUMEUS COUHTY

Columbus and
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HEW HANOVER
COUNTY

) - . L. - Maorth MNew
_____ Hanorer

Central New
Harmver

South Mew
Hanower

Central and
South
Brunswick

South
Caraling

Atlantiz Ooean

Source: Hammer, Tommy, Ph.D.. Demographic and Economic Forecasts for the Wilmington Region and Component Areas, Technical Report 2. Prepared for:
Wilmington Urban Area Metropolitan Planning Organization. 19 March, 2004. (Modified by removing original figure number, title and labels with population data.)
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3.1.1.3 County Level Projections

Population projections for North Carolina, Brunswick County and New Hanover County are
shown in Table 3-4. The percent change in growth for each decade and each county is shown
in Table 3-5.

Table 3-4: Projected Populations by County

AREA 1990 2000 2010 2020
North Carolina 6,632,448 8,046,962 9,491,372 10,966,139
Brunswick County 50,985 73,143 93,776 112,992
New Hanover County 120,284 160,327 196,508 231,402

Source: North Carolina State Demographics, 2003; North Carolina Center for Geographic Information and Analysis,
2002.

Table 3-5: Percent Change in Projected Populations by County

AREA 1990-2000 2000-2010 2010-2020 2000-2020
North Carolina 21% 18% 16% 36%
Brunswick County 44% 28% 20% 54%
New Hanover County 33% 23% 18% 44%

Source: North Carolina State Demographics, 2003; North Carolina Center for Geographic Information and Analysis,
2002.

Another indication of future conditions is population density. The number of people per square
mile for Brunswick and New Hanover counties in 2000 and the projected densities in 2020 are
shown in Table 3-6.

Table 3-6: Population Density by County

COUNTY LAND AREA PERSONS/SQUARE MILE F(’:EHI?A\(?\IEGNI;'
(SQUARE MILES) 2000 2020 2000-2020
Brunswick 854.79 85.57 135.02 58%
New Hanover 198.93 805.93 1,154.17 43%

Source: North Carolina State Demographics, 2005

3.1.2 EcoNnomic CHARACTERISTICS

The City of Wilmington, in New Hanover County, is southeast North Carolina's regional trade
and service center. Trade and service activity in Wilmington has attracted people and jobs to
the area. The Brunswick County civilian labor force has grown substantially from 11,250 in
1970 to 35,068 in 2000.®° New Hanover has also experienced a substantial growth in its civilian
labor force during the same 30 year period, growing from 33,580 to 86,314.°" Changes in
Brunswick and New Hanover counties’ unemployment rates, listed in Table 3-7, have been fairly
consistent with trends in statewide unemployment rates. Since 1980, the unemployment rates
in Brunswick County have been higher than New Hanover County and North Carolina.
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Table 3-7. State/County Unemployment Rates

YEAR BRUNSWICK COUNTY NEVéS@,’\]‘%’ ER NORTH CAROLINA
1970 3.9% 41% 4.3%
1980 8.4% 7.6% 6.5%
1990 4.6% 4.2% 41%
2000 4.6% 3.5% 3.3%

Source: North Carolina Department of Commerce, 2003.

Table 3-8 shows the percent of total employment for each industry type in Brunswick and New
Hanover counties for 1970, 1980, 1990, and 2000. The total number of employees in the
manufacturing sector has continually decreased in both counties since 1970. Both counties
have experienced steady growth in the service sector. Brunswick County has also experienced
growth in the trade sector.®

A decline in employment in the manufacturing sector is consistent with nationwide trends.
Substantial decreases in manufacturing employment have occurred in the fabricated metals and
textiles industries in New Hanover County, while substantial increases in employment have
occurred in the chemicals and machinery industries. According to the Brunswick County
Development Commission, several businesses located in the project area during the 1990s.
These businesses include the Armada Group, HydroChem Industrial Services, the Carrerra
Corporation and Rampage Yachts.%

Table 3-8: Employment by Industry Type

PERCENT OF TOTAL EMPLOYMENT BY INDUSTRY TYPE
INDUSTRY BRUNSWICK COUNTY NEW HANOVER COUNTY

1970 1980 1990 2000 1970 1980 1990 2000
Construction/Mining | 4.3% 16.3% | 10.3% | 8.4% 6.5% 6.0% 6.6% 7.9%
Manufacturing 33.1% | 285% | 16.9% | 12.3% | 30.5% | 22.9% 15.1% 10.2%
Transportation/ 19.8% | 13.2% | 14.4% | 8.2% 9.0% 8.2% 5.8% 4.7%
Communication/
Utilities
Trade 14.3% | 12.9% | 19.5% |24.8% |22.8% |25.5% 29.1% 25.9%
Financial Services 2.2% 2.7% 5.1% 7.7% 3.8% 3.5% 3.9% 3.7%
Services 3.7% | 6.7% 15.2% | 19.1% | 13.0% | 14.1% 21.4% 27.0%
Government 22.7% | 19.7% | 18.4% | 18.0% |14.4% | 19.7% 18.1% 17.1%
Total Number 5110 | 11,250 | 15,180 | 22,046 | 32,240 | 43,560 62,750 87,057
Employed

Note: Employment by place of work reflects total employment working in county noted and not the total employment
of residents of that county. Source: North Carolina Department of Commerce, 2004

Census data for Brunswick County suggests that 65.3 percent of the residents residing in the
county commuted outside of Brunswick County for work in 2000.5* A large portion of these
commuters likely travel across the Cape Fear River to the region’s largest employment centers
located in Wilmington. In 2000 there were 19,078 employees in New Hanover County who
commuted into the county from elsewhere.®
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There are approximately 18 existing major businesses, identified in the following list, in the
project area in Brunswick County. They are generally situated along US 74/76 in Leland and
Navassa, with others located along US 17.

Air Vide General Wood Preserving
Barefoot Bedding Company Industrial Electric Sales & Service
Bolivia Lumber Company Industrial Pump Service

Carolina Furniture Design Lifescape Industries

Coatings & Adhesives Corporation National Starch & Chemical
Columbia Nitrogen Striplap Hose Manufacturing

E.l. DuPont De Nemours & Company Victaulic Company of America
G.R. Ennis Sons Foundry GA Distribution Service

Exide Electronics Infinger Transportation

Large manufacturing-related employers in New Hanover County include Takeda Chemical
Products, Invista, Progress Energy and the Arcadian Corporation. These employers are all
located along US 421, north of Wilmington. General Electric Company's (GE) nuclear power
and aircraft engine complex is on US 117/NC 133, in the northern part of the project area.

The Port of Wilmington is the largest trade-oriented center in the region. A total of 3,004,064
tons of cargo passed through the port in Fiscal Year 2005. Products shipped through and/or
received by the port include forest products, chemicals, cement and metal products.®® This
cargo is transported to and from manufacturers and industries throughout North Carolina.

The median household incomes for Brunswick County, New Hanover County, and the state for
1980, 1990 and 2000 are shown in Table 3-9. The median household income for Brunswick
and New Hanover counties has been increasing in past decades, consistent with statewide
trends. Between 1980 and 1990 the median household income for Brunswick and New
Hanover counties rose by 82 percent and 78 percent, respectively, while the state median
household income rose by 84 percent. Between 1990 and 2000 the median household income
for Brunswick and New Hanover counties rose by 53 percent and 47 percent, respectively; while
the state median household income rose by 47 percent.®’

Table 3-9: Median Household Income

NEW HANOVER
YEAR BRUNSWICK COUNTY COUNTY NORTH CAROLINA
1980 $12,883 $15,341 $14,481
1990 $23,480 $27,320 $26,647
2000 $35,888 $40,172 $39,184

Source: Log into North Carolina. NC Census Lookup. Available:
http://data.osbm.state.nc.us/pls/linc/dyn_linc_main.show.

3.1.3 COMMUNITY FACILITIES AND SERVICES

The existing community facilities within the project area are shown in Figure 3-3. These
facilities and services include; schools, parks, churches and cemeteries.
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3.1.3.1 Schools

Brunswick County operates the county-wide school system. There are currently 16 public
schools in the county, compared to 11 schools at the time of the writing of the DEIS.®® As
shown in Figure 3-3, four public schools and two private schools are located within the project
area, compared to three at the time of the writing of the DEIS. North Brunswick High School
and Leland Middle School are located on Old Fayetteville Road. The high school is just east of
US 74/76 and the middle school is just west of US 74/76. Lincoln High School is located on
Lincoln Road, just north of Old Mill Road. These three schools serve Brunswick County north of
US 17. Bellville Elementary is located just south of US 17 on NC 133. Emmanuel Christian
Academy is located on Lanvale Road near the intersection of Old Fayetteville Road and New
Jerusalem Christian Academy is located on Old Fayetteville Road between US 74/76 and
Navassa Road.

3.1.3.2 Parks/Community Centers

There are a number of public and private parks and recreation sites within Brunswick and New
Hanover counties. Figure 3-3 shows the parks and recreation areas within the project area.
The Northwest District Park, owned and operated by Brunswick County, is the largest park in
the project area. The park is located on US 74/76 across from the Leland Industrial Park. It is
35 acres in size and contains multi-purpose fields, baseball fields, tennis courts, basketball
courts, picnic shelters, a concession stand, and public restrooms.®°

Brunswick County also leases from DuPont a five-acre site at the northeast corner of Cedar Hill
Road (SR 1430) and Mt. Misery Road (SR 1426). This site has one baseball field and several
picnic benches.

Leland Community Park is located on SR 1432 (Leland School Road) at the former Leland High
School. The 11-acre park has two lighted baseball fields, a playground, picnic shelters, a
concession stand and public restrooms. There are two buildings on the site; one is a senior
citizens' community center and public meeting facility and the other houses the Brunswick
County Fifth District Civic Association.

The Navassa Town Park is jointly owned by the town and Brunswick County. This ten-acre park
is located in the center of town at the end of Park Avenue. The park has a tennis court,
basketball court, a baseball field, and open space.

Using a Coastal Area Management Act (CAMA) grant, the Town of Navassa built an 8.4-acre
water access facility on Davis Creek (Navassa Water Access Facility). This access area is
located just north of the CSX Davis Rail Yard and has a boat ramp, boardwalk, and wetland
areas.

3.1.3.3 Churches and Cemeteries

Several churches and cemeteries are located in the project area. Two cemeteries and one
church are located in the vicinity of the project terminus at US 17 and are within the expanded
study corridor. The St. James A.M.E. Zion Church and associated cemetery are located east of
SR 1412 just north of US 17. An unnamed cemetery is located on private property just north of
the proposed US 17 interchange. Figure 3-3 shows locations of the churches and cemeteries in
the Brunswick County portion of the project area.
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3.14 COMMUNITY COHESION AND NEIGHBORHOODS

Community cohesion has been studied in further detail since the preparation of the DEIS. Well
defined neighborhoods that were identified are located in Brunswick County near the southern
terminus of the project and include Snee Farm, Stoney Creek, Planters Walk and Spring Hill.
Other neighborhoods are located in the vicinity of the interchanges at Mt. Misery Road and
Cedar Hill Road.

A determination of whether a community is cohesive is complicated in that it is largely subjective
and relies heavily on the professional judgment of the analyst. In their reports, Effective
Methods for Environmental Justice, Report 532 (NCHRP Report 532) and Guidebook for
Assessing the Social and Economic Effects of Transportation Projects, Report 456 (NCHRP
Report 456), the National Cooperative Highway Research Program (NCHRP) stresses the
importance of public involvement, spending time in the community, and developing an intimate
relationship with the affected neighborhood.”

Public involvement methods including public workshops and small group meetings were used to
identify and collect data, form relationships with community leaders, and develop an
understanding of community characteristics. A record of relevant public involvement activities is
presented in Section 7.2.

Communities in the project area were evaluated for indicators of community cohesion such as
long average lengths of residency, single family households, frequent personal contact,
homogeneous ethnicity, common religion, common values, shared institutions and meeting
places, and other unique identifying characteristics.”' Other factors that can contribute to the
cohesiveness of a community include the history of the community, development patterns, and
the presence of community-supported businesses and institutions.

Several field trips were taken to the project area and were valuable in gauging community
cohesion. Interviews were conducted with residents and community leaders. Spending time in
the project area allowed project analysts to talk with community residents and observe social
interactions. Important elements of the community were recorded and levels of community
cohesion were estimated.

The Spring Hill community exhibits qualities and characteristics that identify it as a distinctive
and uniquely cohesive community within the project area. It is a well established minority
community dating back several generations. The foundation of the community is comprised of a
deep family heritage that bears the history of the community. The ancestry of community
members is interwoven by familial and cultural bonds. There is great pride among residents of
family and community heritage. Land ownership patterns indicate that property has been
subdivided over the years and given to other family members for home sites. Information
obtained through meetings with the community indicates that this pattern of residential
development will continue in the future. Field visits to the community were conducted at various
times of the day and at various times of the year. Pedestrians and neighbor-to-neighbor
interactions were observed on several occasions. In meetings, the community and community
leaders identified a strong interdependency among neighbors for their mutual well being.
Anecdotal evidence is present in a local street which was constructed and is maintained by
members of the community. The community also installed traffic calming devices. According to
community leaders, many members of the community belong to the same church; the St. James
AME Zion Church located on Old Town Creek Road.

Late in the project development process for R-2633A/B project development commenced for the
Cape Fear Skyway. The Cape Fear Skyway, project U-4738 in NCDOT’s 2006-2012 TIP, is
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described as a new facility from US 17 to the Independence Boulevard/Carolina Beach Road
(US 421) intersection with a structure over the Cape Fear River. In the TIP, it is also indicated
that the Cape Fear Skyway is a North Carolina Turnpike Authority Project programmed only for
planning and environmental study. According to the feasibility study conducted for the Cape
Fear Skyway, the new roadway will extend as a new facility from US 17 in Brunswick County to
the Independence Boulevard/Carolina Beach Road intersection in New Hanover County’

Three neighborhoods, Snee Farms, Stoney Creek, and Planters Walk, located southeast of
Spring Hill were not initially identified as cohesive communities. Since the initial public meetings
were held for the Cape Fear Skyway in April of 2006, these communities have been organized
and active in seeking information about both the Cape Fear Skyway and the Wilmington Bypass
and, often, in voicing opposition to the proposed termini of both projects. On June 27, 2006, the
Wilmington Star-News reported that the three communities met at the University of North
Carolina in Wilmington to discuss actions to take to acquire more information about the Cape
Fear Skyway. In the article it was reported that one community member said, “...the bonds that
residents have formed with each other will be lost if they’re forced to give up their homes.””
While some of the qualities used to gauge cohesiveness that were apparent in Spring Hill, such
as familial and cultural bonds and land development patterns, have not been exhibited in the
more recently developed Snee Farms, Stoney Creek and Planters Walk communities; other
characteristics of these communities indicate that they have some social interaction and
networking.

Residential areas along Mount Misery Road and Cedar Hill Road exhibited a few characteristics
consistent with a cohesive community but did not demonstrate interdependent social interaction.
During public meetings and field visits, residents of these communities did not indicate that they
perceived themselves as cohesive communities, nor did they present a united opposition to the
location of the proposed project alignment.

3.1.5 CULTURAL RESOURCES

This project is subject to compliance with Section 106 of the National Historic Preservation Act
of 1966, as amended, and implemented by the Advisory Council on Historic Preservation’s
Regulations of Compliance with Section 106, codified as 36 CFR Part 800. Section 106
requires Federal agencies to take into account the effect of their undertakings (federally-funded,
licensed, or permitted) on properties included in or eligible for inclusion in the National Register
of Historic Places (NRHP) and to afford the Advisory Council a reasonable opportunity to
comment on such undertakings.

Cultural resources reports prepared for the project include an archaeological background
research report, an underwater archaeological survey and evaluation report, a terrestrial
archaeological survey and evaluation report, and historic architectural survey reports. The
results of these studies are summarized in this section and the reports themselves are
appended by reference.

The results of the multi-phase historic architectural survey are presented in An Historical
Architectural Survey Report for Wilmington Bypass and A Photographic Inventory of An
Historical Architectural Survey for Wilmington Bypass (1994), Addendum to an Historic
Architectural Survey Report for the Wilmington Bypass (1995), which were conducted prior to
the issuance of the DEIS, and in the Addendum to an Historic Architectural Survey Report for
the Wilmington Bypass (1996); Letter Report Re: Newly Discovered Standing Resources,
Wilmington Bypass, Brunswick County (1997); and Eligibility Consultation for Wilmington
Bypass, Brunswick County (2002) conducted after the issuance of the DEIS. Each report is
appended by reference.”

R-2633A/B Final EIS 3-15



The results of the archaeological resource background study are presented in Part I,
Archaeological Background Report, Wilmington Bypass, New Hanover and Brunswick Counties,
North Carolina (1996), conducted prior to the issuance of the DEIS and the subsequent
archaeological field studies conducted after the DEIS and presented in Archaeological Survey
and Evaluation for the Western Portion of the Wilmington Bypass New Hanover and Brunswick
Counties, North Carolina (2003).” Potential archaeological resources submerged in the Cape
Fear River are discussed in Underwater Archaeological Investigations for the Proposed
Wilmington Bypass Crossing Over the Cape Fear River (2006), New Hanover and Brunswick
Counties, North Carolina.”® Letters and forms describing points of concurrence among relevant
agencies are included in Appendix E.

All work performed during these investigations was conducted pursuant to the National Historic
Preservation Act of 1966, as amended; the Advisory Council on Historic Preservation
regulations for compliance with the Act codified in 36 CFR 800, the Department of
Transportation Act of 1966, as amended; the Department of Transportation regulations and
procedures (23 CFR 771 and Technical Advisory T 6640.8A); the North Carolina Office of State
Archaeology's (OSA) Archaeological Report Guidelines; the NCDOT's Scope of Work for the
archaeological studies; and NCDOT guidelines for conducting historic architectural surveys.

It should be noted that the various cultural resource studies were conducted over a time span of
several years, and during that time, multiple alternatives were considered and modified. For this
reason, some of the regulatory review correspondence discusses cultural resources that are no
longer associated with the alternatives presented in the EIS. The sections below summarize the
research findings relevant to this FEIS.

3.1.5.1 Historic Architectural Resources

A multi-phase historic architectural survey of the project corridors began with background
research on the historical and architectural development and significance of New Hanover
County and Brunswick County, concentrating on the project area. Following the research, a
survey of the DEIS preferred alternative corridor was conducted by automobile as well as on
foot with the following goals: (1) to determine the "area of potential effects" (APE), defined as
the geographic area or areas within which an undertaking may cause changes in the character
or use of historic properties, if any such properties exist; (2) to identify potential historic
resources within this area; and (3) to evaluate these resources according to the Criteria of the
NRHP.

Utilizing the combined historical research and fieldwork, the APE was determined in
consultation with FHWA and NCDOT during preparation of the DEIS, and delineated on US
Geological Survey (USGS) topographic quadrangle maps. By and large, it was the lay of the
land and the location of residential development that determined the APE, with the boundary
running along topographic contours, tree lines, and the edges of residential development near
the DEIS alternative study corridors. Because of the heavily forested nature of portions of the
APE and the wetland nature of others, it is estimated that approximately 50 percent of the APE
was accessible and surveyed during the initial phase of the historic architectural survey.

Historic architectural resources which appear to be 50 years old or older were identified during
the initial reconnaissance-level survey. At a meeting held between the North Carolina State
Historic Preservation Office (HPO) and NCDOT on June 9, 1994, most of these resources were
determined not eligible for NRHP listing. It was requested that three resources, Wrightsboro
School (#16) in New Hanover County and the Reeves A.M.E. Zion Church (#39) and the
Goodman Property (#57) in Brunswick County, be evaluated at the intensive level (this was
before NCDOT developed a concurrence form, so none can be appended to this document).
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These were reported on in the 1994 Historic Architectural Survey Report and accompanying
Photographic Inventory, which recommended that the church and the Goodman House and
Office were NRHP-eligible.”” By letter dated November 16, 1994, HPO concurred that Reeves
A.M.E Church and the Goodman property were eligible for NRHP listing. Subsequent changes
to the project placed the church outside of the APE or corridor of the preferred alternative. The
concurrence letter requested further information concerning the appropriate NRHP-eligible
boundaries of the Goodman property. By memorandum of October 15, 1996, this information
was provided and, in a concurrence form signed after a June 13, 1996 meeting between
NCDOT and HPO, it was agreed that the appropriate boundaries for the Goodman property
were the approximately 9.5 acres recommended in the 1994 Historic Architectural Survey
Report.”® Figure 3-4 shows the location of the Goodman Property

In July 1996 two additional reconnaissance-level surveys were conducted on two additional
alternative corridors within New Hanover and Brunswick counties. One of these — for TIP No.
R-2633A/B — identified 18 previously unrecorded resources. Following a meeting on August 8,
1996, between FHWA, NCDOT, and HPO, a concurrence form was signed that identified all of
these resources - A through F and H through S - as not eligible for NRHP listing. In a 1996
second addendum to the Historic Architecture Survey Report, these resources were reported on
in a summary fashion.”

In 1997 a letter report was prepared evaluating two additional Brunswick County resources that
were not previously recorded.?® These two resources and two additional resources were
reported on in a photograph review with HPO and a summary Eligibility Consultation for
Wilmington Bypass report in August 2002.8" On March 15, 2004, FHWA, NCDOT, and HPO
concurred that these four resources_(T, U, V, and W) were not eligible for NRHP listing. In the
same concurrence form, the agencies also reviewed photographs of a ruinous former packing
plant near the Cape Fear River in Navassa_(Resource X) and concurred that it was not eligible
for NRHP listing.

3.1.5.2 Archaeological Resources

Method

The NCDOT, in consultation with the HPO determined that Part | of an archaeological study of
the project would consist of detailed background research on existing terrestrial and underwater
sites, as well as an assessment of the potential for as yet unrecorded sites within the corridors.
One objective of this research was to develop prehistoric and historic contexts for the project
area. These contexts would provide a framework for evaluating the archaeological potential of
the proposed alternatives and the NRHP eligibility of any archaeological resources that may be
present within the alternatives. These contexts were then used to develop a field strategy for
conducting a survey of the DEIS preferred alternative, which was conducted after the
publication of the DEIS, and is summarized in this FEIS.

Background historical and archaeological research consisted of consultation of files, historic
maps, reports, monographs, and other relevant documents at several repositories, including the
Division of Archives and History, the OSA, the Underwater Archaeology Unit at Fort Fisher, and
the Southern Historical Collection at the University of North Carolina, Chapel Hill. The focus of
the background research was on secondary sources and primary cartographic data. However,
some primary sources such as deeds and wills were examined as part of the investigation of the
large eighteenth- and nineteenth-century rice plantations and other historic properties that
existed within the project area. An important component of the background research was the
incorporation of the results of a Phase | archaeological sample survey of the proposed corridor
for R-2633C.%This page intentionally left blank.
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Results

Background Research and Archaeological Site Potential

The expanded study corridor in New Hanover County crosses Site 31NH39**, a previously
recorded historic period site located west of US 421 and east of the Cape Fear River. No other
recorded archaeological sites are located within the corridor. Based on this background study, it
was determined that there were probably additional, currently unrecorded archaeological
resources within the corridor. It was anticipated that such sites would most likely include
prehistoric woodland base camps and temporary procurement camps, and structures and
features associated with the eighteenth- and nineteenth- century rice plantations that were once
located along the bluffs and rises adjacent to the Cape Fear River.

Few historic period archaeological sites were present in the interior, non-riverine areas
investigated during a 1994 Phase | sample survey of R-2633C.%* When found, they dated to the
early-twentieth century. These early-twentieth century artifact loci consisted of field scatters of
mixed late-nineteenth- and twentieth-century artifacts and remains of twentieth-century
dwellings. The former were not defined as sites since they lacked any definitive historic context
and appeared to represent a ubiquitous pattern of dumping trash in fields. Given the results of
the 1994 field effort and the historic background research, the project corridor was judged likely
to contain such field scatters and remains of small dwellings dating to the early-twentieth
century. Standing examples of the latter type of site exist throughout the two counties. As noted
below, none of these strictly early-twentieth century properties with historic standing structures
have been determined to be eligible for listing in the NRHP under any criteria.

The staff of the Underwater Archaeology Branch (UAB) of the OSA noted that there have been
no underwater archaeological surveys of the waters crossed by the DEIS preferred alternative
corridor. Thus, the potential for such resources could not be eliminated, especially given that the
rivers served as the primary transportation route for goods and people between the various
plantations that lined the river in the eighteenth and nineteenth centuries. Using criteria
established by the staff of the UAB, the river location crossed by the DEIS preferred alternative
corridor can be assigned a "High Potential Area" value. In addition to the potential for
shipwrecks, there is also the potential for currently unrecorded landings/docks associated with
the plantations that lined the river. Such sites would include remains of docks, bulkheads, and
other waterfront structures, in addition to goods discarded from these structures and vessels
docked at these structures.

Underwater Archaeological Field Survey

Following the issuance of the DEIS, two-stage underwater field studies of the Cape Fear River
crossing were undertaken. First, a remote sensing survey was completed that included
systematic magnetometer and side-scan sonar sweeps of the entire corridor. Second, potential
cultural resource targets found by the remote sensing survey were examined by divers who
identified them and evaluated their significance. Two magnetic targets and two sonar targets
were found in the project corridor and were evaluated by divers. All four targets were found to
be associated with the remains of a wharf associated with the mid-19th-century terminus of the
Wilmington, Charlotte & Rutherford Railroad at the west bank of the river. Identified as the
Riverside Landing site, this site was recommended as eligible for the NRHP under Criterion A?

@ Criterion A: associated with events that have made a significant contribution to the broad patterns of our history.
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and Criterion D® within the context of the historic development of 19th century rail and marine
transport and commerce in the coastal region.

Although this resource was recommended as eligible for the NRHP, no additional mitigation
measures were recommended. The remaining wharf structure primarily consists of a large
number of pilings that are exposed only at low tide. There also are numerous pilings that have
eroded from their original locations, and now are lying loose at the base of the steep channel
slope. It is evident that continuing erosion has destroyed the maijority of the historic wharf. The
underwater portion consists only of lower structural remains (pilings). With the low-water survey
and general site mapping completed, further underwater archaeological investigations would
provide very limited additional archaeological data. It was concluded that the studies conducted
to date have provided adequate documentation of this historic resource. OSA underwater staff
members provided concurrence with this recommendation in a letter written on May 26, 2006
(Appendix A).

Archaeological Survey and Evaluation

Following the publication of the DEIS, a sample survey strategy was implemented based on the
earlier background research and surveys of the R-2633C portion of the Wilmington Bypass to
investigate the DEIS preferred alternative corridor for R-2633A/B. Developed in consultation
with the HPO, the sample survey strategy concentrated on areas of slightly elevated and drier
soils adjacent to waterways or wetland margins. During the project, areas were surveyed from a
wide variety of locales. The areas surveyed spanned the entire length of the DEIS preferred
alternative corridor and targeted several different micro environmental areas such as near
rivers, streams, ponds, pocosins, wetland margins, and tidal marshes.

An initial survey for the DEIS preferred alternative was conducted in 2002, and supplemental
fieldwork of the expanded study corridor was completed in 2006. The survey began with a
drive-through of the entire corridor to evaluate the terrain and the surface conditions. This initial
vehicle reconnaissance was then followed by systematic surveys targeting the higher and drier
landforms located adjacent to or near bodies of water and/or wetland margins. Following the
survey, limited evaluation fieldwork was conducted on sites that warranted further
investigations.

Background research had documented one previously recorded historic archaeological site
within the DEIS preferred alternative corridor. This site, 31NH39**, is located near the eastern
end of the project in New Hanover County and was revisited during the course of fieldwork. In
addition, eight new archaeological sites were documented as a result of this project, for a total
of nine sites within the corridor. Site 31NH39** (the previously recorded site) and site
31BW604** (a historic cemetery) represent the two historic resources within the project area.
The other seven sites are prehistoric in nature and were assigned state site numbers 31BW602,
31BW603, 31BW605, 31BW606, 31BW607, 31BW608, and 31BW609.

Of the nine sites within the corridor, only two required further consideration. These two sites—
31NH39** and 31BW604**—are discussed below. The other seven sites, 31BW602 to
31BW603 and 31BW605 to 31BW609 represent low-density scatters of prehistoric artifacts. At
several of these sites, artifacts were recovered from sub-plowzone strata. However, the limited
horizontal extent, low density of recovered artifacts, and the probability that many of these “sub-
plowzone” artifacts actually represent downward drifting of cultural materials indicates these

® Criterion C: embodies distinctive characteristics of a type, period, or method of construction, or represents the work
of a master, or possesses high artistic values, or represents a significant and distinguishable entity whose
components may lack individual distinction.
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sites are recommended as not eligible for inclusion on the NRHP. As such, no further work was
recommended at these seven sites, and the HPO concurred with this recommendation.?

Site 31INH39**

Site 31NH39** is a previously recorded historic site dating to the nineteenth century. The site is
situated on a knoll and two terraces leading down to the tidal marshes of the Cape Fear River,
on the east side of the river, between the river and a railroad. The site is located just outside of
the edge of the proposed right-of-way of the recommended alignment. East Carolina University
first recorded the site during Phase | studies for the Lower Cape Fear regional water supply
system.®* In “An Archaeological Survey of the Lower Cape Fear Regional Water Supply
System Project Area,” the author states, “This historic farmstead dates somewhere between AD
1800 and 1887, and appears to have been the only occupation of the site.” He later states that
based on deed research, the site might be the “Lyrias” plantation, but that the deed for this
plantation was in 1894 (the earliest deed for that property). The 1894 date is a little too recent
to correspond to the datable materials he recovered from the site.®® At a later date, another
study referred to the site as probably relating to naval store processing and dating to circa 1880.
Unfortunately, it was not stated in the study why it was believed the site is a circa 1880 naval
store processing site. At this point, it is unclear whether the site is an early to mid nineteenth
century farmstead and/or a circa 1880 naval store plantation.®” Ceramic data from the current
project suggest an occupation that spans the early to late nineteenth century, which overlaps
both of the above interpretations.

Shovel testing and test unit excavation at the site indicate that the site is comprised of three loci
and contains sub-plowzone deposits. All three loci are defined by (1) flatter topography,
(2) higher concentrations of artifacts, and (3) denser surface brick scatters. The site is bounded
on all four sides by natural or man-made boundaries, and as such, close interval shovel testing
was utilized to further investigate Loci A and B rather than to define the boundaries of the site.
The site is bounded on the southeast, southwest, and northwest by wetlands and on the
northeast by a railroad.

Based upon the presence of intact deposits, the apparently single component occupation of the
site, and its likely association with the broader context of agricultural/industrial pursuits prior to
and immediately after the Civil War, it was recommended that site 31NH39** is eligible for the
NRHP. The HPO concurred with this recommendation.®

Site 31BW604**

Site 31BW604** is a small family cemetery, originally documented during architectural studies
as “Resource U”. The cemetery and a nearby house were evaluated in a 1997 letter report.®
These two resources and two additional houses were reported in a photograph review with HPO
and a summary Eligibility Consultation for Wilmington Bypass report in August 2002.° On
March 15, 2003, FHWA, NCDOT, and HPO concurred that the cemetery (and the three houses)
were not eligible for listing in the NRHP. The site is located on the north side of the proposed
US 17 interchange on private property within the expanded study corridor, but outside of the
currently proposed right-of-way. Although federal Section 106 requirements have been
completed for this site, NC State laws governing treatment of cemeteries (NC General Statutes,
Chapter 65, Article 5) will apply if the right of way of the proposed road is changed such that
construction activities will affect this site.
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3.2 LAND USE AND TRANSPORTATION PLANNING
3.2.1 LAND USE PLANS

3.2.1.1 Existing Land Use

Substantial changes in land use or the residential and commercial character of the expanded
study corridor has not occurred since the publication of the DEIS. Recent development activity
has primarily occurred south of the proposed interchange at US 17, along US 17 and between
the proposed interchange and the US 17/US 74/76 interchange. Sparse construction of
individual homes has occurred elsewhere within the expanded study corridor. Figure 3-5 shows
existing land use within the expanded study corridor. As shown in the figure, the recommended
alignment traverses predominantly rural woodland/forest areas with a mix of low- density
residential, industrial, and commercial land uses in proposed interchange areas. A detailed
discussion of land use in the project area is provided in Section 1.7.
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3.2.1.2 Zoning Characteristics

Zoning is a legal mechanism that local governments use to: (1) promote the health, safety, and
general welfare of the people by facilitating development that does not hinder these core values;
(2) promote the most appropriate land uses by taking into account the character of the land;
(3) provide adequate provisions in relation to the infrastructure improvements that accompany
development (transportation, water, sewer, schools, parks, etc.); and (4) prevent a conflict of
land use by regulating the size, use, and type of structure. These principles are carried out by
various zoning classifications, such as residential, commercial, or industrial that set limitations
for how the land may be used. In addition to standard classifications, many jurisdictions often
implement overlay districts. Overlay districts are applied in addition to regular zones to support
specific public policy objectives, such as protecting a watershed. Therefore, understanding the
zoning within the project area will help determine how and where the land uses may change in
the future.

As presented in Section 1.7.2.2, the project area falls under the zoning jurisdiction of Brunswick
and New Hanover counties, the towns of Leland and Navassa, and the City of Wilmington;
however, the expanded study corridor is predominantly within Brunswick and New Hanover
counties. Within Brunswick County, the expanded study corridor traverses a mix of rural,
residential, heavy manufacturing and commercial low density zoning districts (see Figure 1-5).
Within New Hanover County, the expanded study corridor traverses the zoning category of 1-2,
an industrial district with the purpose to “...provide for uses that would produce excessive noise,
odor, smoke, dust, air borne debris, or any other objectionable characteristics which might be
detrimental to the health, safety, and welfare of surrounding neighborhoods and/or communities
(see Figure 1-6).”%"

3.2.1.3 Future Land Use

Similar to zoning, land use planning is set up to guide the development and redevelopment
process of land. However, instead of identifying and restricting the land use at the individual
parcel level, land use plans are set up to consider the use of land on a larger-scale in context to
the character, vision, and goals of the local communities. Similar to zoning, compatibility of land
uses and the availability of resources are taken into consideration in land use planning. In
addition, land use plans are often based on future projections and consider the dynamics of a
community to determine what the best future land use of an area may be. Thus, many changes
made to the zoning of individual parcels are made based on land use plans.

As presented in Section 1.7.2.1, land use planning for the project area is under the jurisdiction
of Brunswick and New Hanover counties, the towns of Leland and Navassa and City of
Wilmington. However, the expanded study corridor is predominantly within Brunswick and New
Hanover counties. A detailed discussion of future land use is provided in Section 4.2.2.1.

3.2.2 TRANSPORTATION PLANS

Federal highway and transit statutes require, as a condition for spending federal highway or
transit funds in urbanized areas, the designation of Metropolitan Planning Organizations (MPO).
MPOs have responsibility for planning, programming, and coordination of federal highway and
transit investments.% This applies to any metropolitan area with a population over 50,000. The
requirement came out of a need for local jurisdictions to work collaboratively on transportation
planning. Considering transportation issues from a regional perspective encourages more
efficient transportation systems. Typical members of an MPO include representatives from
municipalities, counties, transit authorities, and the state DOT.
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Portions of Brunswick County and Pender County and all of New Hanover County are
considered part of the greater Wilmington area and are part of the Wilmington
Metropolitan Planning Organization (WMPO). The boundary of the WMPO is shown in
Figure 1-10: WMPO Boundary and Roadway Functional Classification Map 2006

. The WMPO specifically consists of the Wilmington City Council, Wrightsville Beach Board of
Aldermen, Leland Town Council, Navassa Town Council, Belville Board of Commissioners,
Brunswick County Board of Commissioners, New Hanover County Board of Commissioners, the
NCDOT, a Transportation Advisory Committee, a Technical Coordinating Committee, and
various other agencies and units of local and State government that participate in the
transportation planning process for the area.

Transportation planning within the project area is the responsibility of the WMPO and the Cape
Fear Area Rural Planning Organization (CFRPO). Rural Planning Organizations are voluntary
organizations composed of local elected officials and local transportation system
representatives that serve in an advisory role. They help develop long-range local and regional
multi-modal transportation plans. RPOs will also develop and prioritize suggestions for
transportation projects to be included in the TIP. The CFRPO represents portions of the
counties of Brunswick, Columbus and Pender that are not within the WMPO.% A portion of the
expanded study corridor near the southern terminus is within the CFRPO area while the
remaining portion is within the WMPO area.

3.2.2.1 Highway Plans

Local Plans

The NCDOT, in cooperation with Brunswick County and the FHWA, developed a thoroughfare
plan for Brunswick County in 1988. This plan reflects the transportation improvements
proposed for Brunswick County through 2005 and recommends the Shallotte and Bolivia
bypasses and the 1-40 loop extension to US 17.%* In addition, many recommendations are
made for other major and minor thoroughfares. The Brunswick County Thoroughfare Plan was
updated in May 2001 and subsequently adopted by Brunswick County on October 1, 2001;
recommended by the NCDOT Office of Statewide Planning on October 10, 2001; and adopted
by NCDOT on November 8, 2001.

Brunswick County has adopted thoroughfare plans developed by the WMPO. These plans are
based on population growth forecasts, future land use plans, and development trends.
Historical trends, growth areas, regulations and zoning ordinances, availability of public utilities,
transportation facilities, topographic and other physical features of the area are also considered.

In 1999, the WMPO updated the Greater Wilmington Urban Area Metropolitan Planning
Organization Thoroughfare Plan. The updated plan is based on an analysis of 1997 travel and
land use, design year 2025 projections of travel based on projected population, economic
conditions, anticipated land use patterns, and field investigations of proposed thoroughfare
alternatives.%

In March of 2005 the WMPO adopted an updated long range transportation plan using 2030 as
the forecast year. The Wilmington Bypass was listed as one of the community’s priorities. The
2030 Long Range Transportation Plan (2030 LRTP) is designed to serve as a guide for
implementing the future transportation system in the area. The goals, as listed in the 2030
LRTP, are as follows:
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» Goal 1 - Provide an adequate system of regional highway facilities to serve the vehicular
movement of people and goods into, out of, across, and through the Wilmington Urban
area;

» Goal 2 - Provide an adequate level of mobility on the regional highway system for all
users;

» Goal 3 - Provide safe regional highway facilities within the Wilmington Urban Area;

= Goal 4 - Provide an efficient system of regional highway facilities within the Wilmington
Urban Area;

= Goal 5 - Provide a regional highway system that minimizes adverse neighborhood,
environmental, and energy impacts associated with regional travel demand; and,

= Goal 6 - Provide an integrated system of regional highway facilities in the Wilmington
Urban area.

Of particular importance to this assessment are the objectives of Goal 5. Those objectives, as
identified in the 2030 LRTP, are as follows:

In cooperation with local jurisdiction, actions to provide sufficient mobility on the regional system
and/or discourage through trips on local streets will be considered in order to minimize
neighborhood infiltration by “regional” travel movements;

The design and construction of new regional transportation facilities shall minimize adverse
effects on environmentally sensitive areas such as wetlands and endangered species habitat(s);

Analysis of potential future highway facilities shall consider potential impacts to the
environmentally sensitive areas. Facilities that avoid those areas shall be encouraged;

Facility modernization and construction improvements shall include measures for environmental
remediation, where necessary; and,

The Regional Road System should minimize adverse effects on water quality in the Wilmington
Urban Area. Potential impacts from increased surface run-off associated with facility
modernization and construction improvements shall be evaluated when comparing alternative
projects for inclusion in the LRTP.%

The WMPO calls for the development of collector street plans in the 2030 LRTP. Two such
plans are relevant information to the project area, the Town of Navassa Collector Street Plan
and the US 17/NC 133 Collector Street Plan.”” While both plans provide extensive information,
some of the most relevant to the project area is summarized here. According to the Town of
Navassa Collector Street Plan, “A collector street plan supplements a Long-Range
Transportation Plan by planning for streets designed to handle access issues within specific
areas of study...collector streets provide both land access and ftraffic circulation within
residential, commercial, and industrial areas.” A system of twelve collector streets is proposed
in the plan for the Town of Navassa. The system would serve the Town of Navassa both north
and south of the project. In the US 17/NC 133 Collector Street Plan, a system is proposed for a
study area over 32 square miles in expanse that stretches from the Cape Fear River to north
and south of US 17, encompassing a portion of Leland and Belville. A collector street running
parallel to NC 133 and intersecting US 17 is included among the recommendations in the plan.
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Other recommendations include improvements to NC 133 and strategies to keep US 17 free-
flowing.

The Greater Wilmington Urban Area MPO Thoroughfare Plan was adopted in November of
1999. The current and projected transportation improvements planned for the Wilmington
Urban Area through 2025 are outlined in the plan. It was created with the philosophy that a
wide range of integrated transportation alternatives must be made available to the residents of
the Wilmington Urban Area to provide a safe and efficient transportation network.

The Cape Fear River Corridor Plan was developed through a coordinated effort by Brunswick
County, New Hanover County, and the City of Wilmington. In the plan, goals for water quality,
environmental resources, public access to the river, economic development, preservation of
historic resources and improvement of transportation linkages are established for the area
surrounding the Cape Fear River. Portions of the plan are applicable to features assessed in
this document and are included where appropriate.®

State Transportation Improvement Program

The NCDOT annually updates a priority list of its projects with schedule and funding goals for
the next six years. The TIP projects in the vicinity of R-2633A/B that are included in the 2006-
2012 TIP, are listed in Table 1-2. TIP projects in the project area are shown in Figure 1-8.

3.2.2.2 Transit Plans

Transit and transit plans in the project area are discussed in Section 1.6.2.3.

3.2.2.3 Bicycle/Pedestrian Plans

Both Brunswick County and the Greater Wilmington Metropolitan Urban Area have bicycle plans
that designate future bicycle routes within the project area. The Greater Wilmington Urban Area
Transportation Plan addresses bicycle needs that serve to promote a fun, healthy, and
environmentally friendly transportation alternative. The plan seeks to increase bicycle use
through the identification, improvement, and designation of a network of streets and trails that
allows individuals to travel safely by bicycle.” Development of the bicycle trails would be around
points of interest that include residential areas, recreational facilities, and places of education
and employment. None of Wilmington’s high priority bicycle routes are within the project area;
however, US 421 is identified as having a need for future bicycle lanes. The Brunswick County
Bicycle Plan also identifies bicycle routes that would provide an alternative mode of
transportation linking community resources within the project area. The plan identifies Village
Road in Leland as a high priority bicycle route.

3.2.3 COASTAL MANAGEMENT PLANS

The Coastal Area Management Act (CAMA) of 1974 established a cooperative program of
coastal land management between local governments and the State of North Carolina for
preparing, adopting and enforcing land use plans. As part of the permitting process, the project
will be reviewed for consistency with state, federal, and local regulations and CAMA land use
plans. New Hanover (in cooperation with the City of Wilmington), and Brunswick counties have
developed CAMA plans, as have the Towns of Navassa, Belville, and Leland.'®

New Hanover County and the City of Wilmington are in the process of reviewing the 2006 draft
CAMA Plan Update. In the draft update, issues, policies, and implementation strategies for
eight topic areas; natural resources, land use and urban design, transportation, community
infrastructure, housing, economic development, historic preservation, and storms and natural
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hazards are outlined.”®" The plan is designed to prepare for continued expansion of the area's
economy and increased development while preserving its natural resources and quality of life.
Wilmington and New Hanover County jointly developed a public hearing draft of a land
classification system and map to assist in the implementation of their joint 2006 Coastal Area
Management Act (CAMA) Plan update. The portion of the project area that falls in New
Hanover County crosses watershed resource protection and transition areas (Figure 3-6).
According to documentation for the classification system, the watershed resource protection
area subclass “...occurs along the tidal creeks and is defined as the area within %2 mile of the
100-year flood plain for those creeks. The impact that the resources are being protected from is
pollutant laden stormwater runoff from impervious surfaces within the watershed. The protection
strategy for this subclass of resource protection area focus on minimizing new impervious
surface, retrofitting protection measures to improve water quality of runoff from existing
impervious surfaces and to promote low impact best management practices for development
and redevelopment.” Transition areas, on the other hand, are meant to “...provide for future
intensive urban development on lands that have been or will be provided with necessary urban
services. The location of these areas is based upon land use planning policies requiring
optimum efficiency in land utilization and public service delivery. As shown in the map, the
project is taken into account in the land classification system.'®

Under state CAMA rules, permits are required for development in Areas of Environmental
Concern (AEC). According to the North Carolina Department of Environment and Natural
Resources (NCDENR), Division of Coastal Management (DCM), a project is likely to be in an
AEC if it is:

* In or on navigable waters within the 20 CAMA counties,

=  On a marsh or wetland,

=  Within 75 feet of the mean high water line along an estuarine shoreline,

= Near the ocean beach,

= Near aninlet,

=  Within 30 feet of the normal high water level of areas designated as inland fishing waters
by the North Carolina Marine Fisheries Commission, or

»= Near a public water supply.

Areas of Environmental Concern can include riverfront areas. Activities subject to rules under
CAMA include dredging and the building of bridges. The DCM Handbook for Development in
Coastal North Carolina is available on the Internet and provides detailed information about the
permitting process, rules applying to AECs, and rules applying to specific types of projects. '
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Figure 3-6: New Hanover County Land Classification Map
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3.3 PHYSICAL ENVIRONMENT CHARACTERISTICS

Aspects of the existing physical environment presented in this section are noise, air quality,
farmlands, utilities, visual quality, hazardous materials, mineral resources, floodplains/floodways
and protected lands.

3.3.1 NoOISE CHARACTERISTICS

This section is based on the Noise Technical Memorandum prepared for the project (1995), its
addendum (1996), an updated analysis for the DEIS preferred alternative, Noise Technical
Memorandum (2004), as well as updated analyses which included the expanded study corridor
alternatives (2005) and a memorandum for the recommended alignment (2006)."* The
appended memoranda are incorporated by reference into this FEIS. The addendum contains a
noise impact analysis for Alternatives 2, 3, 8, and 9, which were studied in the DEIS using the
STAMINA noise model which is no longer used by FHWA. The analysis was updated for the
recommended alignment to incorporate the FHWA’s Traffic Noise Model (TNM) software
Version 2.1.

Noise can be defined as any sound that is undesirable. The magnitude of noise is defined by its
sound pressure level (SPL), which is related to the ratio of the measured sound pressure over a
reference sound pressure. The reference pressure is the pressure of the weakest sound
audible to a healthy human hearing system. The resulting quantities from the ratio equation are
expressed in terms of decibels (dB) on the SPL scale. A dB is an interval on the SPL scale,
with 0 dB as the threshold of hearing and 130 dB as the level which causes pain.

A-weighted sound level quantities often correlate well with the subjective response of people to
the magnitude of a sound level. For example, A-weighting takes into account the fact that
humans are more sensitive to higher frequency sounds than lower frequency sounds. The term
decibel is often abbreviated as dBA, meaning the sound, or noise, levels are A-weighted.

Noise descriptors have been developed to more fully describe the noise environment and its
effects on human activities. The most commonly used descriptor for vehicular traffic noise is the
equivalent sound level (Leq), which is defined as the steady state sound level which contains
the same acoustic energy as the actual time-varying sound level occurring over the same time
period. Sound levels in this section are given as Leq for a one-hour time period.

3.3.1.1 Ambient Noise Measurements for DEIS Alternatives

Noise monitoring was conducted in the project area to measure existing noise levels, identify
predominant noise sources, and to validate the computer model used in the noise prediction
analysis. The noise monitoring procedures were based on the methodologies contained in the
two FHWA reports: Fundamentals and Abatement of Highway Traffic Noise, and Sound
Procedures for Measuring Highway Noise. %1%

Noise measurements were taken at 9 sites in New Hanover County, located in proximity to
several existing roads in the study area. Measurements were taken with a Larson-Davis Model
700 sound level meter. Concurrent traffic volumes, speed, and mix were also recorded. Table
3-10 shows the noise monitoring results. As shown in the table, measured Leq noise levels
ranged from 54 dBA to 67 dBA.
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Table 3-10: Ambient Noise Levels (Leq) for DEIS Alternatives

SITE Leq VeMCLE s e || ETEED SITE DESCRIPTION
measured/ VOLUME ST (MPH)
estimated A MT | HT LINE (FT)
1 61/62 60 0 6 50 55 §i7ngle-family residence on SR
2 55/54 45 0 0 50 55 On side of SR 1416
3 56/56 27 3 0 50 50 1S‘|1rr12ggsle-fam|ly residence on SR
4 55/55 51 0 0 50 50 On SR 1426 near historic site
5 55/58 57 0 3 50 55 Reeves Chapel on SR 1430
Leland Pentecostal Free Will
6 64/61 174 0 6 50 45 Baptist Church
7 60/63 315 9 50 45 1S‘iirrgggzle-family residence on SR
8 58/60 30 0 6 50 55 On side of SR 1438
9 55/56 3 0 6 50 30 On side of Flemington Road

Source: NCDOT, 1992b
* A = Automobiles, MT = Medium Trucks, HT = heavy trucks

Several sites were also monitored to establish ambient noise levels where traffic was not the
predominant noise source. A sound level of approximately 50 dBA Leq was established for
areas where the predominant noise sources were aircraft overflights, distant traffic, bird song,
etc. In communities served by a network of low volume, residential streets, ambient noise levels
were estimated to be about 55 dBA.

For the purpose of evaluating noise impacts, existing and future year noise levels within the
study area were estimated using the FHWA computer model STAMINA 2.0. Existing traffic
volumes recorded during the noise monitoring program were modeled and the resulting noise
levels were compared with the actual measured noise levels. As shown in Table 3-10, the
differences between the measured and modeled noise levels are within an acceptable margin of
3 decibels.

3.3.1.2 Ambient Noise Measurements for the DEIS Preferred Alternative

Noise monitoring was conducted in the project area to measure existing (ambient) noise levels,
identify predominant noise sources, and to validate the computer model used in the noise
prediction analysis. The noise monitoring procedures were based on the methods contained in
the FHWA report Measurement of Highway Related Noise.'” Ten measurement sites were
selected as representative of the typical noise sensitive land uses within the project area. The
purpose of the measurements are to document existing noise levels and to compare the
measured noise levels with the predicted noise levels to verify that the model is properly
calibrated. Additionally, two of the measurements were used to determine the base ambient
noise level for receptors that are not located adjacent to the roadways where measurements
were taken. The locations where measurements were taken, measured noise levels, and
calculated noise levels are listed in Table 3-11. As indicated in the table ambient noise levels in
the project study area range from near 55 dBA to just over 71 dBA. Ambient noise levels
documented in the DEIS ranged between 55 dBA and 61 dBA. The difference in ambient level
is likely accounted for by increased human activity, such as more frequent aircraft flyovers and
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increased traffic levels, in the project study area or differences in natural conditions such as time
of year / season when insect and bird activities differ.

Table 3-11: Ambient Noise Levels (Leq) for the Recommended Alighment
NOISE LEVEL | NOISE LEVEL
SITE LOCATION (DBA) (DBA)
MEASURED CALCULATED
Ambient Noise Levels for Model Calibration
A1 US 17 - 200 feet southwest of US 17 / Town Creek Road 70.1 714
intersection
A2 NC 87 — 2,000 feet northeast of US 17 intersection 58.2 60.5
A3 US 17 - 600 feet southwest of Goodman Road intersection | 67.0 68.8
A5 US 74/76 — 1,000 feet west of Wood Treatment Plant Road | 68.4 711
A6 Mt. Misery Road - 1200 feet northwest of Quail Hollow 63.3 62.4
Road
A8 Cedar Hill Road - 50 feet south of Davis Way 57.3 56.5
A9 US 421 - 2,500 feet northwest of Wilmington Bypass 66.2 67.3
A10 US 421 - 200 feet south of Sutton Steam Plant Road 70.2 68.9
Ambient Noise Levels to Determine Base Ambient Noise Levels
A4 Wolfridge Road - 250 feet south of James Way Road 58.7 N/A
A7 Cul-de-sac at end of Quail Hollow Road 54.7 N/A

Source: Final Addendum to the Noise Technical Memorandum. Prepared for North Carolina Department of
Transportation by URS Corporation. 2005.

3.3.1.3

Traffic counts based on vehicle classifications were collected concurrently with the ambient
noise measurements. Based on the traffic data, ambient noise levels were predicted using the
FHWA’s TNM computerized highway noise prediction model and compared to the measured
noise levels.

Noise Prediction Model Validation for the Recommended Alignment

The noise level prediction model is approved for use if measured and predicted noise levels are
within the accepted tolerance standard of + three dBA. As shown in Table 3-11, the ability of the
TNM model to accurately predict noise levels for this project was confirmed as the predicted
levels are within the acceptable tolerance.

3.3.14

A noise sensitive site, commonly referred to as a receptor or receiver, is any property (owner
occupied, rented or leased) where frequent exterior human use occurs, and where a lowered
noise level would be beneficial. As a result of this analysis five noise sensitive areas (NSA)
were identified and are shown in Figure 3-7. All five of the NSAs are located along existing
roadways that either cross or run adjacent to the project and are characterized by the roadway
that will be intersected by the project. The predicted ambient (existing) noise levels at each of
the NSAs using TNM are shown in Table 3-12.

Existing Noise Levels for the Recommended Alignment
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Table 3-12: Noise Sensitive Areas

MEDIAN

NSA DESCRIPTION NO. OF AMBIENT NOISE 1 \igIENT NOISE
NO. RECEIVERS RANGE (DBA) LEVEL (DBA)

1 US 17 Interchange Area 149 54.7-68.7 59.6

2 US 74/76 Interchange Area 13 54.7-66.6 56.1

3 SR 1426 Interchange Area 18 54.7-60.7 58.4

4 SR 1430 Interchange Area 36 54.7-57.0 54.7

5 US 421 Interchange Area 26 54.7-69.6 63.7

Source: Final Addendum to the Noise Technical Memorandum. Prepared for North Carolina Department of
Transportation by URS Corporation. 2005.

3.3.2 AIR QUALITY

3.3.2.1 National Ambient Air Quality Standards

This section is based on the Air Quality Technical Memorandum prepared in 1992 for the DEIS
preferred alternative corridor and the final addendum to the Air Quality Technical Memorandum
prepared in 2004. An air quality analysis for the US 421/Wilmington Bypass interchange and a
free-flow segment west of the interchange are included in the final addendum. Both
memoranda are appended by reference into this FEIS.

The project is located within the jurisdiction for air quality of the Wilmington Regional Office of
the NCDENR and the US EPA Region IV.

The EPA has established primary and secondary National Ambient Air Quality Standards
(NAAQS) for seven criteria air pollutants: carbon monoxide (CO), nitrogen dioxide (NO), sulfur
dioxide (SO,), Ozone (O3), particulate matter less than 10 microns in diameter (PM-10),
particulate matter less than 2.5 microns in diameter (PM-2.5) and lead (Pb). These standards
are listed in Table 3-13. The primary NAAQS must "protect the public health with an adequate
margin of safety", and the secondary standards must "protect the public welfare from known or
anticipated adverse effects (aesthetics, crops, architecture, etc.)" (Federal Clean Air Act 1990:
Section 109). The primary standards were established, with a margin of safety, considering
long-term exposures for the most sensitive groups in the general population (i.e., children,
senior citizens, and people with breathing difficulties). The State of North Carolina has adopted
these standards, with some minor differences.

Monitoring is the most reliable means of determining ambient air quality conditions. Based on
information contained in the most recent NCDENR statewide monitoring report, the Division of
Air Quality operated several air quality monitoring stations in New Hanover County. No
monitors were operated in Brunswick County. This report provides information on maximum
measured concentrations and the location of the state operated monitoring stations. The report
is available via the Internet at the NCDENR website
(http://daq.state.nc.us/monitor/reports/2002-01.pdf). A listing of the 2002 measured
concentrations in New Hanover County is provided in Table 3-13. These recent measurements
are within federal and state ambient air quality standards. Prior to the publication of the DEIS,
only PM-10 was monitored. Measured values for PM-10 at that time were also within federal
and state standards.

In accordance with the Federal 1990 Clean Air Act Amendments, all areas within the state are
designated as attainment or non-attainment with respect to the NAAQS. Areas that meet the
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NAAQS are designated as attainment.

Brunswick and New Hanover counties have been

designated as attainment areas or unclassified for all seven criteria pollutants.

Table 3-13: National Ambient Air Quality Standards

Annual Arithmetic Mean

POLLUTANT STANDARD MEASURED
Carbon Monoxide (CO) 9 parts per million 3.8 ppm
Eight-Hour Average (ppm)
Carbon Monoxide (CO) 35 ppm 6.3 ppm
One-Hour Average
Nitrogen Dioxide (NO,) 0.053 ppm Not Available
Annual Arithmetic Mean
Ozone (O3) 0.12 ppm 0.098 ppm
One-Hour Average
Ozone (O3) 0.08 ppm 0.079 ppm
Eight-Hour Average
Lead (Pb) 1.5 micrograms/cubic Not Available
Quarterly Average meter
Particulates less than 10 microns diameter (PM- 50 micrograms/cubic 17 micrograms/cubic
10) meter meter

Particulates less than 10 microns diameter (PM-
10)
24-Hour Average

150 micrograms/cubic
meter

45 micrograms/cubic
meter

Particulates less than 2.5 microns diameter (PM-
2.5)
Annual Arithmetic Mean

15 micrograms/cubic
meter

12.4 micrograms/cubic
meter

Particulates less than 2.5 microns diameter (PM-
2.5)
24-Hour Average

65 micrograms/cubic
meter

31.7micrograms/cubic
meter

24-Hour Average

Sulfur Dioxide (SO5) 0.03 ppm 0.009 ppm
Annual Arithmetic Mean
Sulfur Dioxide (SO5) 0.14 ppm 0.027 ppm

Source: Environmental Protection Agency. National Ambient Air Quality Standards. Obtained from URL address:
http://www.epa.gov/airs/criteria.html via Internet on 5 March 2004.

North Carolina Department of Environment and Natural Resources:

http://www.daq.state.nc.us/monitor/reports/2002-01.pdf.

3.3.2.2 Mobile Source Air Toxics

In addition to the criteria air pollutants for which there are National Ambient Air Quality
Standards (NAAQS), EPA also regulates air toxics. Most air toxics originate from human-made
sources, including on-road mobile sources, non-road mobile sources (e.g., airplanes), area
sources (e.g., dry cleaners) and stationary sources (e.g., factories or refineries).

Mobile Source Air Toxics (MSATSs) are a subset of the 188 air toxics defined by the Clean Air
Act. The MSATs are compounds emitted from highway vehicles and non-road equipment. Some
toxic compounds are present in fuel and are emitted to the air when the fuel evaporates or
passes through the engine unburned. Other toxics are emitted from the incomplete combustion
of fuels or as secondary combustion products. Metal air toxics also result from engine wear or
from impurities in oil or gasoline.
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The EPA is the lead Federal Agency for administering the Clean Air Act and has certain
responsibilities regarding the health effects of MSATs. The EPA issued a Final Rule on
Controlling Emissions of Hazardous Air Pollutants from Mobile Sources. 66 FR 17229 (March
29, 2001). This rule was issued under the authority in Section 202 of the Clean Air Act. In its
rule, EPA examined the impacts of existing and newly promulgated mobile source control
programs, including its reformulated gasoline (RFG) program, its national low emission vehicle
(NLEV) standards, its Tier 2 motor vehicle emissions standards and gasoline sulfur control
requirements, and its proposed heavy duty engine and vehicle standards and on-highway diesel
fuel sulfur control requirements. Between 2000 and 2020, FHWA projects that even with a 64
percent increase in VMT, these programs will reduce on-highway emissions of benzene,
formaldehyde, 1,3-butadiene, and acetaldehyde by 57 percent to 65 percent, and will reduce
on-highway diesel PM emissions by 87 percent, as shown in the following graph:

U.S. Annual Vehicle Miles Traveled (VMT) vs. Mobile Source Air Toxics Emissions,
2000-2020

VMT Emissions

{trilionsfrear) (tonsfeear)
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Notes: For on-road mobile sources. Emissions factors were generated using
MOBILEG6.2. MTBE proportion of market for oxygenates is held constant, at 50%.
Gasoline RVP and oxygenate content are held constant. VMT: Highway Statistics
2000, Table VM-2 for 2000, analysis assumes annual growth rate of 2.5%. "DPM +
DEOG" is based on MOBILEG.2-generated factors for elemental carbon, organic
carbon and SO4 from diesel-powered vehicles, with the particle size cutoff set at
10.0 microns.

As a result, EPA concluded that no further motor vehicle emissions standards or fuel standards
were necessary to further control MSATs. The agency is preparing another rule under authority
of CAA Section 202(I) that will address these issues and could make adjustments to the full 21
and the primary six MSATSs.

3.3.3 FARMLANDS

Criteria for identifying and considering the effects of federal programs on the conversion of
farmland to non-agricultural uses are established in the Farmland Protection Policy Act (FPPA)
(7 CFR Part 658). For the purposes of the FPPA, important farmland is divided into three
categories: prime, unique, or of local or statewide importance (Public Law 97-98, Subtitle 1,
Section 1540). The three categories are defined as follows:
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» Prime farmland is land which has "the best combination of physical and chemical
characteristics for producing food, feed, fiber, forage, oilseed, and other agricultural
crops with minimum inputs of fuel, fertilizer, pesticides, and labor, and without intolerable
soils erosion" (Public Law 97-98, Subtitle 1, Section 1540). Land already in or
committed to urban development or water storage is not included. Table 3-14 lists the
soil types considered prime farmlands in Brunswick and New Hanover counties.

= Unique farmland is land used for production of specific high-value food and fiber crops.
It has the special combination of soil quality, location, growing season, and moisture
supply needed to economically produce sustained high quality or high yields of specific
crops when treated and managed (Public Law 97-98, Subtitle 1, Section 1540). Table
3-14 lists the soil types considered unique in Brunswick and New Hanover counties.

= State and Locally Important farmland is land of statewide or local importance for the
production of food, fiber, forage, or oilseed crops as determined by the appropriate state
or local government agency (Public Law 97-98, Subtitle 1, Section 1540).

Underlying soils types generally determine whether an area is considered important farmland.
Table 3-14 lists the soil types considered important farmlands in Brunswick and New Hanover
counties.

About 75,598 acres, or about 14 percent, of Brunswick County meets soil requirements for
prime farmland.’® This farmland is mainly in the south-central, western and northeastern parts
of the county. Similar information for New Hanover County was not available.

Crops grown in both counties include corn, soybean, and tobacco. Soils identified in Brunswick
County as prime farmland are; Foreston loamy fine sand (Fo), Goldsoro (GoA), Johns fine
sandy loam (Jo), Norfolk loamy fine sand (two to six percent slopes) (NoB), and Onslow fine
sandy loam (On). In New Hanover County, prime farmlands are made up of Craven (Cr),
Lynchburg (Ls), Norfolk (No), Onslow (On), Rains (Ra), Stallings (St), Woodington (Wo), and
Wrightsboro (Wr).

Table 3-14: Prime, Unigue, and Important Farmland

FARMLAND CATEGORY | SOIL TYPE SYMBOL SOIL DESCRIPTION
Prime New Hanover County
Cr Craven fine sandy loam, 1-4% slopes
Ls Lynchburg fine sandy loam (drained areas)
No Norfolk fine sandy loam, 0-4% slopes
On Onslow loamy fine sand
Ra Rains fine sandy loam (drained areas)
St Stallings fine sand (drained areas)
Wo Woodington fine sandy loam (drained areas)
Wr Wrightsboro fine sandy loam, 0-2% slopes
Brunswick County
Fo Foreston loamy fine sand
GoA Goldsboro fine sandy loam, 0-2% slopes
Jo Johns fine sandy loam, well drained
NoB Norfolk loamy fine sand, 2 - 6% slopes
On Onslow fine sandy loam
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FARMLAND CATEGORY

SOIL TYPE SYMBOL

SOIL DESCRIPTION

Unique

New Hanover County

Cr

Craven fine sandy loam, 1 to 4% slopes

No Norfolk fine sandy loam, 0 to 4 % slopes
On Onslow loamy fine sand
Wr Wrightsboro fine sandy loam, 0 to 2 % slopes

Brunswick County

Mu

Murville fine sand (drained areas)

Le

Leon sand

State and Locally
Important

New Hanover County

Ba

Bayboro loam (drained areas)

Ke Kenansville fine sand, 0-3% slopes
Ls Lynchburg fine sandy loam

Pn Pantego loam

Ra Rains fine sandy loam

St Stallings fine sand

To Torhunta loamy fine sand

Wo Woodington fine sandy loam

Brunswick County

BaB

Baymead fine sand, 1-6%

BDC Baymead-Marvyn Complex, 6-12% slopes
Fo Foreston loamy fine sand
Tm Tomahawk mucky fine sandy loam

Source: United States Department of Agriculture, Natural Resources Conservation Service. Soil Data Mart.
Available: http://soildatamart.nrcs.usda.gov/State.aspx.

3.34 UTILITIES

A description of electric power, natural gas, sewer and water services and facilities in the project
area is provided in this section.

3.3.4.1 Electric Power Transmission and Natural Gas Lines

Major electrical transmission lines and substations, the Lake Sutton Power Plant, and major
existing and planned natural gas transmission and distribution lines are shown in Figure 3-8.

Electric

Electric power service within the project area is provided by Progress Energy (formerly Carolina
Power and Light) and Brunswick Electric Membership Corporation (BEMC).

Progress Energy's Lake Sutton Power Plant is located adjacent to the expanded study corridor
at the southern end of Lake Sutton, west of US 421 in New Hanover County. The plant is a
three-unit, coal-fired, steam plant capable of producing 613 megawatts (MW). Three small
combustion turbines located at the plant are capable of generating 64 MW."'°  Progress
Energy’s major 115 kilovolt (kV) and 230 kV electric transmission lines generally run east-west
through the middle of the project area and north-south near US 421, 1-40, and cross the project
corridor between SR 1430 and SR 1426 east of Leland.”"" Substations are located to supply
communities and major industries in the project area with electricity.
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BEMC also has distribution facilities in the project area and an electric transmission line
generally running parallel to US 17.'"

Natural Gas

Natural gas service within the project area is provided by Piedmont Natural Gas.""® As shown in
Figure 3-8, natural gas transmission lines within the project area generally run north and south
between US 17 and US 74/76. The lines run east-west, parallel to the recommended alignment
to serve the Leland Industrial Park and the industrial area along US 421."* The natural gas
lines running north and south between US 17 and US 74/76 were identified since the publication
of the DEIS.
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3.3.4.2 Sewer and Water Facilities

Public and private sewer and water facilities within the project area are shown in Figure 3-9.

Sewer Facilities

Much of Brunswick County is served by septic systems. Two wastewater treatment facilities are
in operation and serve portions of the project area. The Leland Industrial Park Plant was
converted to the Northeast Brunswick Regional Wastewater Treatment Plant (WWTP) as part of
the North Brunswick Regional Collection System project that began in 1998.""° The Northeast
Brunswick Regional WWTP was placed online in July of 2003."® It is constructed to treat 1.6
million gallons per day (MGD) and is designed for expansion to three MGD. The facility is
permitted for effluent discharge to the Cape Fear River and also has re-use capability. This
facility receives domestic and industrial wastewater and serves the Town of Leland, the Town of
Navassa, the North Brunswick Sanitary District, the Leland Industrial Park (Brunswick County
Utilities), and the Lincoln Industrial Park. In completing this project, the Clairmont Wastewater
Treatment Plant was taken off-line.'” The sewer lines for Leland and Navassa shown in Figure
3-9 were identified after the issuance of the DEIS. Most of the sewage on the west side of
US 17 is treated at the Northeast Brunswick Regional WWTP.'"®

The second plant serving the area is the Belville WWTP on Chappell Loop Road (see Figure
3-9). The Town of Belville turned this plant over to the North Brunswick Sanitary District. The
North Brunswick Sanitary District serves the towns of Belville, Leland, a portion of Navassa, and
areas between. All sewage on the east side of US 17 is treated at the Belville WWTP.""®

The New Hanover County Water and Sewer District serves most of New Hanover County with
the exception of the City of Wilmington and Carolina Beach. While there is limited sewer
service in the northern portion of New Hanover County, there are no sewer lines in the
immediate vicinity of the recommended alignment.'® Larger private treatment facilities in New
Hanover County are shown on Figure 3-9."

Water Service

The Brunswick County portion of the project area receives potable water from private
groundwater wells and the Northwest Water Treatment Plant (NWTP) in Leland. The NWTP is
capable of treating 24 MGD.'# Water lines in Brunswick County are shown in Figure 3-9 and
generally follow US 17 east to Lanvale Road then follow Lanvale Road north, along Cedar Hill
Road toward New Hanover County.'#

Much of the development within the New Hanover County portion of the project area receives
potable water from private well systems or tanks. The Lower Cape Fear Water and Sewer
Authority (LCFWASA) distributes raw water to Brunswick County and Wilmington. The
LCFWASA is a self-supporting agency with a service area encompassing Bladen, Brunswick,
Columbus, New Hanover, and Pender counties.'**

LCFWASA maintains a 45 MGD pumping station and intake located behind US Lock and Dam
Number One in Brunswick County. From this station, 14 miles of 48-inch transmission main run
to a reservoir. The three-million gallon reservoir is located in Brunswick County, near the
Northwest Water Treatment Plant, and is supplied by the Cape Fear River. From the reservoir,
60-inch and 48-inch transmission lines extend 10 miles to serve Wilmington and industries
along US 421 in New Hanover County.'?

R-2633A/B Final EIS 3-47



LCFWASA has proposed a new treated water project near US 421 for 2006-2007. The
proposed water main would run from Praxair Incorporated, south along US 421. It would
eventually cross the Northeast Cape Fear River to the Sweeney Water Plant (Error! Not a valid
bookmark self-reference.).'®

The City of Wilmington constructed a 48-inch line, which connects its treatment plant with the
terminus of the LCFWASA's 48-inch line along US 421. The City of Wilmington also has a
single 30 inch main paralleling the railroad track from King’s Bluff Lock and Dam Number One
on the Cape Fear River to Toomers Creek. At Toomers Creek the main splits into two, 24 inch
lines to tie into the 48 inch line coming down US 421."%7

New Hanover County provides limited water service within the project area (See Error! Not a
valid bookmark self-reference.). The county operates the Flemington-US 421 Water System.
This consists of a well field near the Sutton Power Plant, with an eight-inch line supplying a
small number of users along US 421.'%

3.35 VISUAL QUALITY

The visual features in the project area consist of a variety of manmade and natural landscapes
that include new subdivisions, older residential neighborhoods, industrial development,
scattered homes and agricultural lands, wooded uplands, streams, wetlands, and the Cape Fear
River. Generally, urban and suburban landscapes are more prevalent in the central portion of
the project area.

The natural features of the landscape which comprise viewsheds and provide vistas in the
project area are open agricultural fields, low vegetated marshland, and water bodies such as the
Cape Fear River. Other vistas are created by rights-of-way for power lines, gas lines,
roadways, drainage ditches, railways, and other infrastructure. These features combine with the
flat topography, manmade objects (buildings, towers, transmission lines, etc.), and breaks in
tree lines or high vegetation to create views.

The project area displays a gradual rise from the bluffs along the Cape Fear River
(approximately 18 feet above sea level) to the highest point of relief in the area, located west of
the military railroad “turn around” yard and south of US 74/76. Between this point of high relief
southward, the terrain in the vicinity of the recommended alignment slopes downward toward
the Morgan and Bishop branches of Town Creek near Bishop. The project area west of the
Cape Fear River is largely undeveloped, with only isolated clearings along existing roadways. In
the eastern portion of the project area, the industrial development along US 421 is the
prominent visual feature in the area due to the numbers and massive sizes of the buildings.

3.3.6 HAZARDOUS MATERIALS

The presence of soil and/or groundwater contamination, or the existence of hazardous
substances within existing or proposed right-of-way areas can adversely affect the cost and
schedule to complete a transportation improvement project. Contaminated soil located during
construction could require special treatment and disposal and would not be usable to backfill
excavations. In addition, locating a transportation project adjacent to a site where hazardous
materials are present could result in long-term effects on the site by the transportation activities
or, conversely, the hazardous materials could pose a future threat to the viability of the facility
and the citizens who use it. The early identification of potential contamination sites that could
adversely affect the project provides valuable information for project planning and design.
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3.3.6.1 Method

Prior to the publication of the DEIS, a survey of records on file with State agencies was
conducted to identify sites of hazardous material use, storage, and disposal or potential sites of
environmental contamination present within the project area. The survey consisted of obtaining
information from the Division of Environmental Management, Groundwater Section; Division of
Solid Waste Management, Solid Waste and Hazardous Waste sections and the Superfund
Section. At that time, state files were reviewed to obtain information about the following types of
sites within the project area: solid waste disposal facilities, inactive hazardous waste sites, sites
registered on the Resource Conservation and Recovery Act (RCRA) Notifiers List, and sites
reporting past spills and other incidents impacting soil and/or groundwater. According to state
files, there were about 22 companies within the general project area that registered with the
state as handlers of hazardous materials and wastes in accordance with RCRA. The sites are
listed in Appendix F.

Research conducted with state files was augmented with a database search and site location
report completed by Environmental Risk Information & Imaging Services (ERIIS) of Herndon,
Virginia."®® ERIIS maintains current copies of the following databases: National Priorities List
(NPL); Resource Conservation and Recovery Information System - Treatment, Storage and
Disposal Facilities (RCRIS_TS); Comprehensive Environmental Response, Compensation, and
Liability Information System (CERCLIS); No Further Remedial Action Planned Sites (NFRAP);
Resource Conservation and Recovery Information System - Large Quantity Generators
(RCRIS_LG); Resource Conservation and Recovery Information System - Small Quantity
Generators (RCRIS_SG); Civil Enforcement Docket (DOCKET); Toxic Release Inventory
System of 1992 (TRI); Federal Reporting Data System (FRDS); Emergency Response
Notification System (ERNS); Facility Index System (FINDS); Open Dumps Report
(OPENDUMP); Nuclear Power Facilities (NUCLEAR); Inactive Hazardous Sites Inventory
Report (HWS); North Carolina Leaking Underground Storage Tank Incident Report
(LRST); North Carolina Solid Waste Facilities List (SWF); and North Carolina Petroleum
Underground Storage Tank Data Listing (RST). Three-mile radii searches were completed for
three separate points along the DEIS alternative corridors, providing a coverage area ranging in
width from three miles to one-mile along the alternative corridors. The three searches were
located in the northeast, central, and southwestern portions of the project area. Results of
these ERIIS radii searches are contained in Appendix F under the reports named northeast,
central, and southwest. ldentified sites were plotted by ERIIS where information on the location
of these sites was sufficient. It should be noted that several sites may be identified at the same
location, reflecting multiple database listings or multiple listings on databases searched by
ERIIS. Sites with incomplete addresses on accessed databases were not plotted by ERIIS.
Unplottable sites are also presented in ERIIS reports in Appendix F.

Following the issuance of the DEIS, a limited Phase | Site Assessment was conducted for the
DEIS preferred alternative corridor. GIS data maintained by New Hanover County, the North
Carolina Department of Environment and Natural Resources (NCDENR), and the Environmental
Protection Agency (EPA) was utilized to identify known environmentally impacting sites in
relation to the project right-of-way (ROW). Interviews of NCDENR personnel in the Wilmington
Regional Office were conducted, local oil companies were contacted regarding customers with
heating oil underground storage tanks (USTs), and files of historic information were reviewed.
In addition, a report documenting the results of a database search of federal and state agency
records identifying sites of hazardous material use, storage, and disposal or potential sites of
environmental contamination. '
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Field reconnaissance surveys along the DEIS preferred alternative corridor were conducted in
October and November of 2005. Property owners and/or occupants were interviewed and a
visual inspection of potential environmental impacts was conducted. Site location coordinates
wereﬁgbtained from NCDENR files or through use of a global positioning system (GPS) in the
field.

It is important to note that this Phase | Site Assessment was conducted for the DEIS preferred
alternative corridor. As a result of the avoidance and minimization process, the expanded study
corridor differs slightly from that of the DEIS preferred alternative corridor in that it is shifted
slightly to the west in the vicinity of the southern terminus near NC 87 and US 17. Only one site
was identified in this area as part of the Phase | Site Assessment. Due to the rural nature and
current land uses in the vicinity of the southern terminus of the project, it is not expected that
any additional sites with potential environmental impact to the project would be identified in an
assessment of the shifted alignment. However, additional investigations should be conducted
prior to and throughout project construction.

3.3.6.2 Results

The following plottable sites were found during the ERIIS queries in November 1996, within the
three-mile radii search areas of the DEIS alternative corridors: one Comprehensive CERCLIS
site, one NFRAP site, three RCRIS_SG sites, 28 FRDS sites, three ERNS sites, 14 FINDS
sites, one HWS, 54 LRSTs, 15 RSTs, and two RCRIS_LG sites. Additionally, there were many
unplottable sites that are listed in Appendix F. Of particular note are the following unplottable
sites: Diamond-Shamrock Martin-Marietta NFRAP site; the Ideal Basic NFRAP site, the Reasor
Chemical Company CERCLIS site, the Brunswick County Transfer Station SWF site in Leland,
the DuPont SWF site, the Carolina Creosoteing CERCLIS site, the General Wood Preserving
CERCLIS site, the National Starch & Chemical Company CERCLIS site, the DuPont El De
Nemours & Company CERCLIS site, three ERNS sites on SR 1426 in Leland, and one ERNS
site on Bear Trap Road in Leland.

Locations of these unplottable sites were researched for only CERCLIS, SWF, and HWS sites.
Locations of all other unplottable sites, consisting largely of registered underground storage
tanks from the RST database, were not investigated. No on-site verifications of ERIIS data
were made of any plotted or unplotted site listed in the ERIIS reports prior to the publication of
the DEIS.

The limited Phase | Site Assessment conducted for the DEIS preferred alternative corridor
following the issuance of the DEIS identified twelve sites as having the possibility for UST
involvement and/or contamination issues. These sites are summarized in Table 3-15. As
shown in the table, several properties are categorized as “RCRA” or “CERCLA”. The 1986
amendments to the Resource Conservation and Recovery Act (RCRA) enabled EPA to address
environmental problems that could result from UST petroleum and other hazardous substances.
RCRA focuses only on active and future facilities and does not address abandoned or historical
sites.”® The Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) provides a Federal “Superfund” to clean up uncontrolled or abandoned hazardous-
waste sites as well as accidents, spills, and other emergency releases of pollutants and
contaminants into the environment. '

A map showing the approximate location of the identified sites relative to the DEIS preferred
alternative corridor (labeled as the R-2633A/B Initial Study Corridor) and the expanded study
corridor is included as Figure 3-10. NCDOT memorandums summarizing the findings of the
Phase | Site Assessment and references to the technical reports are included in Appendix F.
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It should be emphasized that there may be other sites containing hazardous materials or wastes
present within the project area that have not registered with or reported to a state or federal
agency. Potential impacts of these sites/incidents are discussed in Section 4.1.2.6.

Table 3-15: Summary of Sites Identified with Potential to Affect the Project

e PROPERTY NAME TYPE LOCATION
1 Formerly D&J Exxon UST 8 Sloan Road
Leland
2 Carolina Pole RCRA/CERCLA 1901 Wood Treatment Road
(formerly General Wood Preserving) Leland
3 C.T. Specialties RCRA/CERCLA 2271 Andrew Jackson Hwy
(formerly National Starch Company) Leland
4 (Formerly) Carolina Creosote RCRA/CERCLA Eastbrook Road
Leland
5 Brunswick County Waste Water Other 10480 Royster Road
Treatment Plant Navassa
6 P&W Oil Company, Inc. Other 10518 Royster Road
Leland
7 High Rise Service Company, Inc. UST 1690 Northeast Royster Road
RCRA/CERCLA Leland
8 Old Dominion Freight Line (formerly | UST 3327 Frederickson Road
Fredrickson Motor Express) Wilmington
9 Tidewater Transit Company, Inc. Other 3305 Frederickson Road
Wilmington
10 Zambesi Equipment Other 232 Beval Road
Wilmington
11 Precision Cams Other 211 Beval Road
Wilmington
12 Tidewater Holding Other 201 Beval Road
Wilmington

Sources: Memorandum from Eugene Tarascio, GeoEnvironmental Project Manager, Geotechnical Engineering Unit,
North Carolina Department of Transportation to Danny W. Gardner, PE, Project Engineer, Roadway Design Unit,
North Carolina Department of Transportation. Design/Environmental Conflicts. 5 January 2006.

Memorandum from Eugene Tarascio, GeoEnvironmental Project Manager, Geotechnical Engineering Unit, North
Carolina Department of Transportation to Doug Taylor, PE, Project Engineer, Roadway Design Unit, North Carolina
Department of Transportation. Design/Environmental Conflicts. 24 October 2005.

3.3.7 MINERAL RESOURCES

The project area is underlain by coastal marine limestone formations. The mineral resource

potential of the project area is generally low, but sand and crushed limestone are mined in the
s 134

region.

There are four sandpits located in eastern Brunswick County; however, all but one are located
north of the project area. A.D. Royal Pit is located near the US 421 terminus in New Hanover
County.™®
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Sand and crushed limestone are excavated from the Wilmington area outside the project area.
The sand and limestone mined in the Wilmington area supply the local construction industry and
are also exported to Whiteville, Jacksonville and Camp Lejeune, North Carolina and Myrtle
Beach, South Carolina. The reserves of crushed stone and sand in the Wilmington area are
sufficient to supply the region into the foreseeable future.'*®

3.3.8 FLOODPLAINS/FLOODWAYS

3.3.8.1 Flood History

The dominant source of flooding within the expanded study corridor is storm surge generated in
the Atlantic Ocean by hurricanes and other severe windstorms. Storm surges are propagated
up the Cape Fear River and into its tributaries. These storms occur most frequently during the
summer and early fall. In the last few years, the Cape Fear River Basin has been impacted by
hurricanes Bertha and Fran (1996), Bonnie (1998), Dennis and Floyd (1999), Isabel (2003) and
Ophelia (2005). Fran and Floyd caused the most economic damage and water quality
problems. '’

3.3.8.2 Floodways and Floodplains

Regulatory floodways and floodplains were identified in accordance with Executive Order 11988
— Floodplain Management. The floodway and floodplain boundaries are denoted on maps
prepared by the Federal Emergency Management Agency (FEMA). The Federal Emergency
Management Agency’s Floodway Boundary and Floodway Map Community-Panel Numbers
within the alternative corridors include 370295 0025, 370295 0040, 370295 0045, 370295 0125,
370295 0130, 370168 0020, and 370168 0040."*

Figure 3-11 shows the floodplain boundaries associated with the surface waters within the
project area. Based on FEMA'’s study, floodways are not applicable for the Cape Fear River,
Northeast Cape Fear River, and in downstream reaches of tributaries that are completely
dominated by surge. '
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3.3.9 PROTECTED LANDS

3.3.9.1 Wild and Scenic Rivers

Congress adopted the National Wild and Scenic Rivers Act in 1968 (Public Law 90-542; 16 USC
1271) to preserve certain rivers with outstanding natural, cultural, or recreational features in a
free-flowing condition. Under this Act, rivers are classified as Wild, Scenic, or Recreational.
"Wild" rivers are defined in the Act as rivers free of impoundment, inaccessible except by ftrail,
and having primitive shorelines and unpolluted waters. "Scenic" rivers are similar to "Wild"
rivers, except that they are accessible in places by roads. "Recreational" rivers are readily
accessible by road or railroad and may have some development along their shorelines. These
rivers may have undergone impoundment or diversion in the past.

No rivers or sections of rivers within or near the project area are designated wild, scenic, or
recreational under the National Wild and Scenic Rivers Act.

In 1971, North Carolina also passed a Natural and Scenic Rivers Act. There are no rivers or
sections of rivers within or near the project area that are designated under the North Carolina
Natural and Scenic Rivers Act.

3.3.9.2 State/National Forests

There are no State or National forests in the expanded study corridor.

3.3.9.3 Game Land and Preservation Areas

The Sutton Lake Game Land is just outside the project area, on the west side of US 421 (Figure
3-3). This property (approximately 1,585 acres) is owned by Progress Energy. The North
Carolina Wildlife Resources Commission (NCWRC) manages the gamelands under an
indefinite contract with Progress Energy.

3.4 NATURAL ENVIRONMENT CHARACTERISTICS

Aspects of the existing natural environment in the project area presented in this section are soils
and geology; biotic communities and wildlife; water resources; and jurisdictional issues such as
wetlands, protected species and essential fish habitat.

34.1 SoILS AND GEOLOGY

3.4.1.1 Soils

The general soil associations within the project area are defined in Table 3-16 and shown in
Figure 3-12. A soil association is defined as a landscape that has a distinctive pattern of soils in
defined proportions. It typically consists of one or more major soils and at least one minor soil.
The soils within an association can vary in slope, depth, stoniness, drainage, and other
characteristics.'*

R-2633A/B Final EIS 3-59



Table 3-16:

Description of General Soil Associations

SOIL ASSOCIATION*

DESCRIPTION

Leon-Murville-Mandarin

Located within the Leon Series and consists of very poorly drained
to somewhat poorly drained soils, sandy subsoils on uplands. The
soil is formed in coarse textured sediment. Slopes are less than 1
percent.

Goldsboro-Lynchburg-Rains

Located within the Goldsboro Series and consists of moderately well
drained soils to poorly drained soils that have loamy subsoils on
uplands. The soil is formed in moderately fine textured sediment.
Slopes are 0 to 2 percent.

Torhunta-Croatan-Pantego

Located within the Torhunta Series and consists of very poorly
drained soils on uplands and stream terraces. The soil is formed in
coarse and medium textured sediment. Slopes are 0 to 2 percent.

Woodington-Foreston

Located within the Woodington Series and consists of poorly and
moderately drained soils on uplands. The soil is formed in fine
textured sediment. Slopes are less than 1 percent.

Baymeade-Blanton-Norfolk

Located within the Baymeade Series and consists of well-drained
and moderately well drained soils on uplands. The soil is formed in
moderately coarse textured sediment. Slopes range from 1 to 12
percent.

Muckalee-Dorovan-Chowan

Located within the Muckalee Series and consists of poorly drained
soils, sandy or mucky underlying material on low flood plains. The
soil is formed in moderately coarse textured recent alluvium. Slopes
are 0 to 2 percent.

Dorovan-Johnston

Located within the Dorovan Series and consists of very poorly
drained soils that have a muck, loam, or sandy loam surface layer
and a muck or sand underlying layer, on low flood plains. The soil is
formed in moderately fine textured sediment. Slopes are less than 1
percent.

Kureb-Baymeade-Rimini

Located within the Kureb Series and consists of excessively drained
and well drained soils, loamy fine sand subsoil on uplands. The soil
is formed in moderately fine textured sediment. Slopes range from 1
to 8 percent.

Source: US Department of Agriculture.

Conservation Service. April 1977.

Soil Survey of New Hanover County. Prepared by the Natural Resource

US Department of Agriculture. Soil Survey of Brunswick County. Prepared by the Natural Resource Conservation

Service. 1986.
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3.4.1.2 Geology

The oldest sedimentary formation in the project area is the Tuscaloosa Formation of the late
Cretaceous Age (about 70-130 million years ago). Where present, the Tuscaloosa is presumed
to contain salty water and is not used as an aquifer. Overlying the Tuscaloosa is the Black
Creek Formation of the Late Cretaceous age. The Black Creek Formation in the subsurface of
Brunswick County consists mainly of clay, but also contains subordinate layers of fine sand and
marl.

The Peedee Formation, of the late Cretaceous age, lies conformably on the Black Creek
Formation and crops out over several areas in Brunswick County. The PeeDee underlies much
of the county north of the coast (roughly north of US 17), where it is covered by thin deposits of
Miocene and younger age deposits. There are a few exposures of the Peedee Formation in the
banks of the Cape Fear River in Brunswick County, where the formation consists of fine to very
fine greenish sand, marl, and silt. The formation is also exposed along the banks of the
Waccamaw River near the Town of Freeland, where it occurs as indurated marl.

The Castle Hayne Limestone Formation, of the mid to late Eocene age, lies at or near the
surface in the northeastern portion of the project area in Brunswick and New Hanover counties.
Generally composed of white to gray shell material and white sand, this formation varies from
dense limestone beds to loosely consolidated sand and shell layers. It is generally exposed
only in areas along the banks of the Cape Fear River and other deeply incising streams in the
eastern portion of the project area.

3.4.2 BioTic COMMUNITIES AND WILDLIFE

This section of the FEIS discusses the biotic communities, both terrestrial and aquatic, and their
wildlife identified within the expanded study corridor. In addition, this section includes a
discussion of North Carolina Natural Heritage Program (NCNHP) Identified Priority Areas (IPAs)
that occur within the expanded study corridor. Preliminary information concerning biotic
communities and wildlife was presented in detail in the DEIS and subsequent technical
memoranda, and is summarized in this FEIS."™" This report reflects the most current data.

Biotic communities consist of the interdependent groups of plants and animals that live in the
same environment. The expanded study corridor falls within the Middle Atlantic Coastal Plain
ecoregion of eastern North Carolina. This region primarily spans the Carolinas and areas
toward the north, and has a broad transitional boundary with the Southern Coastal Plain
ecoregion to the south. The topography of the region is characterized by long flat plains of
minimal relief, wide upland surfaces, low rolling slopes, and large areas of poorly drained soils
where Carolina bays, pocosins, swamps, and marshes are abundant. Riverine systems support
cypress gum swamps and bottomland hardwood forests. Upland areas are populated by a
mosaic of pine and hardwood forests. In addition, pine plantations are widespread with an
active timber industry; artificial drainage for timber production and agriculture is common. The
Middle Atlantic Coastal Plain ecoregion is a significant center of endemic biota, with high
biological diversity and occurrence of rare species.’*

3.4.2.1 Terrestrial Communities and Wildlife

Terrestrial communities in the expanded study corridor include natural and altered communities.
The NCNHP has classified natural communities within North Carolina.'® Natural communities
are relatively undisturbed by human activities, while altered communities are land areas that
have been modified through human land use activities.
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Terrestrial Communities

Findings Prior to the DEIS

Prior to the publication of the DEIS, vegetative communities were identified on black and white
aerial photographs. Community boundaries were refined and mapped using infrared aerial
photographs. Soil surveys, USGS 7.5-minute quadrangle maps, and US Fish and Wildlife
Service (USFWS) National Wetland Inventory (NWI) maps were also used in the identification
process. Literature reviews were conducted to identify probable species composition of wetland
and upland communities potentially occurring within the project area. Field surveys were
conducted in several phases by qualified biologists. The first field investigation took place from
July 11 through July 15, 1991. During this time, biotic communities existing within the proposed
alternative corridors were identified. The corridors were inspected where access was available,
and roadside surveys were performed for most areas. Site specific transects to identify
vegetative species were conducted within twenty sites. The second field investigation was
conducted from August 17 through August 24, 1993. This field survey included review of new
areas within the proposed alignments occurring due to corridor shifts.

The estimated acreage of existing biotic communities within the 300-foot proposed right of way
for each of the DEIS alternatives, as reported in the DEIS and based on the described methods,
is listed in Table 3-17. Acreage was measured based on the functional design drawings
available at the time. Descriptions of the communities listed in Table 3-17 are provided in
Appendix G.

Findings Following the DEIS

Following the publication of the DEIS, terrestrial community data presented in the DEIS were
revised to reflect more detailed data collection methods and survey data. Concurrent with
wetland and stream delineations and other natural resource survey tasks, natural communities
of the expanded study corridor were identified using categories described in the Classification of
the Natural Communities of North Carolina.144 Where applicable, vegetative community
designations described in the DEIS were modified to reflect variations within the expanded
study corridor. Prior to field surveys, photographic interpretation of aerial photography depicting
the expanded study corridor was conducted. Altered communities were identified as land
cover types that are routinely impacted by human activities (e.g., development or agriculture).
Land cover polygons were digitized over aerial photography with computer assisted drafting
software (Microstation), and geographic information systems (GIS). The land cover polygons
were field verified and compared to multiple vector land cover data layers for accuracy,
including the USGS 7.5-minute Winnabow, Leland and Castle Hayne topographic quadrangle
maps, the North Carolina Center for Geographic Information Analysis (CGIA) land cover data,
USFWS NWI data, US Department of Agriculture Natural Resources Conservation Service
(USDA NRCS) Soil Survey mapping of Brunswick and New Hanover counties and North
Carolina Division of Coastal Management (DCM) wetlands data.145 Vegetative communities
identified within the expanded study corridor are described in the remainder of this section.
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Table 3-17: Inventory of Biotic Communities Conducted for the DEIS Alternative
Alighments
ACRES PER ALIGNMENT**
SYSTEMTYPE | pEgiGNATION
ALT. 2 ALT. 3 ALT. 8 ALT.9
Man-Dominated | Utilities 2 1 * 2
Residential 7 9 9 7
Transportation 32 22 31 29
Agriculture 16 22 25 24
Commercial/ Industrial | 36 44 52 52
Cleared Land 1 1 * 1
SUBTOTAL 94 99 117 115
PERCENT OF TOTAL | 16% 16% 20% 20%
Natural Mesic Pine Forest 115 136 97 90
Systems - Mixed Hardwood 72 69 78 74
Uplands Pine/Scrub Oak 21 21 39 39
Sandhill
Pine Plantation 69 35 29 42
Pine Sapling 0 0 24 23
SUBTOTAL 277 261 267 268
PERCENT OF TOTAL | 46% 44% 45% 46%
Natural Bottomland Hardwoods | 44 35 14 14
Systems - Wet Pine Flats 123 136 125 128
Wetlands Small Stream Swamps | 15 19 16 20
Swamp Forest 12 14 14 12
Scrub/Shrub 20 24 24 20
SUBTOTAL 214 228 193 194
PERCENT OF TOTAL | 37% 39% 33% 33%
Open Water 3 4 4 3
SUBTOTAL 3 4 4 3
PERCENT OF TOTAL | 0.5% 1% 1% 0.5%
Note:  **Based on a 300-foot wide proposed right-of-way.

*Impact measures less than 1 acre. Value is not included in the subtotals or percentages.

Natural Communities

Eleven natural communities were identified within the expanded study corridor: Mesic Pine
Flatwoods, Pine/Scrub Oak Sandhills, Mesic Mixed Hardwood Forests, Coastal Plain Semi-
permanent Impoundment, Wet Pine Flatwoods, Tidal Freshwater Marsh, Tidal Cypress Gum
Swamp/Cypress Gum Swamp, Coastal Plain Bottomland Hardwoods, Small Stream Swamp,
Open Water, and Pocosin/Streamhead Pocosin.
natural communities mapped within the expanded study corridor, and Table 3-18 presents the
acreage of each of the natural community types.

146

identified within the expanded study corridor are provided in this subsection.

Figure 3-13 depicts the locations of the

Descriptions of the natural communities
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Table 3-18: Terrestrial Communities within the Expanded Study Corridor

QUANTITIY IN EXPANDED STUDY
COMMUNITY TYPE CORRIDOR (ACRES)

NATURAL COMMUNITIES (total) 3,442

Mesic Pine Flatwoods 1,075

Pine/Scrub Oak Sandhills 531

Mesic Mixed Hardwood Forests 351

Wet Pine Flatwoods 659

Tidal Freshwater Marsh 87

Tidal Cypress Gum Swamp/ Cypress Gum Swamp 27

Coastal Plain Bottomland Hardwood 78

Coastal Plain Semi-permanent Impoundment 6

Small Stream Swamp 62

Pocosin/Streamhead Pocosin 546

Open Water 20
ALTERED COMMUNITIES (total) 575

Urban/Disturbed 461

Agricultural Land 92

Maintained Utility Right-of-Way 22
TOTAL COMMUNITIES 4,017

Addendum to Natural Systems Technical Memorandum, Wilmington Bypass, US 17 to US 421, Brunswick and New
Hanover Counties, North Carolina, Federal Aid Project No. STPNHF-17, State Project No 8.U250901, TIP No R-
2633A/B. 2004

Mesic Pine Flatwoods

Mesic Pine Flatwoods have a mesic to dry-mesic moisture regime (i.e., these communities are
typically not found in areas with either excessively drained soils or a significant seasonal high
water table). This community generally is found on flat or rolling coastal plain sediments.
Within the expanded study corridor this community was typically identified on sloping grades
above streams and bottomlands. Longleaf pine (Pinus palustris) or loblolly pine (P. taeda)
typically comprised the open to mostly closed canopy. The scrub oak understory was typically
more diverse than the other upland community types, and included southern red oak (Quercus
falcata), water oak (Q. nigra), post oak (Q. stellata), blackjack oak (Q. marilandica), and
bluejack oak (Q. incana). Sand hickory (Carya pallida), red maple (Acer rubrum), sweet gum
(Liguidamber styraciflua), inkberry (llex glabra), red bay (Persea palustris), Piedmont stagger-
bush (Lyonia mariana), and giant cane (Arundinaria gigantea) were also observed in the
understory during the field surveys. The herb layer density varied depending on canopy closure
and fern species were abundant. These areas include pine plantations in rotation at various age
levels. Loblolly pine was the typical crop species.

Pine/Scrub Oak Sandhills

The Pine/Scrub Oak Sandhill communities were identified on well to excessively drained soils.
The more xeric communities were typically found on higher uplands while more mesic
communities were found on slopes. Both communities usually had an open canopy of longleaf
pine and open to dense understory dominated by scrub oaks. The oak species understory was
typically dominated by turkey oak (Quercus laevis) with some sand post oak (Q. margaretta)
found in smaller numbers. Occasionally, sassafras (Sassafras albidum) and persimmon
(Diospyros virginiana) were also found in the understory. Flowering dogwood (Cornus florida)
and sassafras were also noted in the understory during field surveys. The shrub layers were
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typically thin to sparse in unburned areas to almost absent in frequently burned areas. Dwarf
huckleberry (Gaylussacia dumosa), deerberry (Vaccinnium stamineum), sparkleberry
(Vaccinnium arboretum) and poison oak (Toxicodendron pubescens) were common shrub
species noted during field surveys. Wiregrass (Aristida stricta) and bracken fern (Pteridium
aquilinum) dominated the herb layer. Tick trefoil (Desmodium spp.), wild indigo (Baptisia
cinerea) and trailing arbutus (Epigea repens) were also noted in the herb layer of these
communities during field surveys.

Mesic Mixed Hardwood Forests: Coastal Plain Subtype

The Mixed Hardwood Forests identified within the expanded study corridor were found on a
variety of acidic upland soils along low ridges, upland flats, and other dry-mesic upland areas.
These communities were dominated by white oak (Q. alba), northern red oak (Q. rubra), black
oak (Q. velutina), mockernut hickory (C. alba), red hickory (C. ovalis), and pignut hickory (C.
glabra). Pines (Pinus spp.), sweetgum, red maple, and tulip poplar (Liriodendron tulipifera)
were also common, particularly in disturbed areas. Understory species included red maple,
flowering dogwood, sourwood (Oxydendrum arboreum), American holly (llex opaca), and black
gum (Nyssa sylvatica). Shrubs included downy arrow wood (Viburnum rafinesquianum),
deerberry, lowbush blueberry (V. vacillans), and American strawberrybush (Euonymus
americana). Muscadine grape (Vitis rotundifolia) and poison ivy (Toxicodendron radicans) were
often present in the vine layer. Herbs were fairly sparse, with heartleaf (Hexastylis spp.), downy
rattlesnake orchid (Goodyera pubescens), pipsissewa (Chimaphila maculata), woodland tick-
trefoil (Desmodium nudiflorum), and rattlesnake hawkweed (Hieracium venosum) common.

Wet Pine Flatwoods

Wet pine flatwoods are rated S3 (habitat very rare or local in the state, or found only in a
restricted area) by the NCNHP. This plant community is seasonally saturated to the surface
and is generally found on flat coastal plain sediments. During field surveys, the upper canopy
varied from relatively open to tightly closed and usually consisted of longleaf pine, loblolly pine,
or pond pine (Pinus serotina). The understory, where present, contained hardwood saplings
and shrub species including red maple, sweetgum, inkberry, blue huckleberry (Gaylussacia
frondosa), dwarf huckleberry, Carolina kalmia (Kalmia carolina), red bay, and Piedmont stagger-
bush. In some areas creeping blueberry (Vaccinium crassifolium) formed dense mats, and giant
cane occurred in dense patches. This community generally graded upslope to Mesic Pine
Flatwoods and laterally to bottomland hardwood communities.

Tidal Freshwater Marsh

This community is found along the margins of estuaries, or drowned rivers and creeks that are
regularly or irregularly flooded with freshwater. These tidally influenced marshes have little or
no salinity in the water (0.5 ppt or less). Within the expanded study corridor, this community
was identified on the margins of the Cape Fear River. Freshwater species dominated these
marshes with a minor brackish species component. Typical species included wild rice (Zizania
aguatica), cattail, bulrush, pickerelweed, arrowhead, and other emergent aquatic species. Wax
myrtle, titi (Cyrilla racemiflora), fetterbush (Lyonia lucida), and tag alder (Alnus serrulata) formed
the shrub layer. The tidal freshwater marshes within the expanded study corridor graded
shoreward to cypress gum swamps, bottomland hardwoods, and upland communities. Shrubs
were typically scattered near the water’'s edge but became very dense through the gradient to
the tidal Cypress Gum Swamp community.
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Tidal Cypress Gum Swamp / Cypress Gum Swamp

This tidally influenced community is generally found on the margins of sounds and mouths of
rivers with freshwater tides. In the expanded study corridor, this community type was observed
most distinctly on the west bank and to the landward side of the Tidal Freshwater Marsh
community on the east side of the Cape Fear River. Bald cypress (Taxodium distichum),
swamp-tupelo (Nyssa sylvatica var. biflora), and water tupelo (N. aquatica) dominated the
canopy layer. Occasionally loblolly pine and red maple were present in the canopy. Understory
species included hardwood species such as Carolina ash (Fraxinus caroliniana), red maple,
swamp-tupelo, and red bay. The shrub layer varied from open to rather dense with wax myrtle,
titi, highbush blueberry (Vaccinium corymbosum). Dwarf palmetto (Sabal minor) and giant cane
formed dense thickets on higher ground. The herb layer was usually sparse in these
communities and predominantly composed of emergent aquatic plants.

The Cypress Gum Swamp community is found in the lower reaches of coastal rivers and grades
into Tidal Cypress Gum Swamp communities. In the expanded study corridor, this community
was most notable on the eastern side of the tidal Cypress Gum Swamp wetland communities
bordering the Cape Fear River. The boundary between the two communities falls at the point
where tidally-controlled flooding overrides river flooding or groundwater sources as the
significant factor in the environment. The vegetative indicators of this boundary are not distinct,
since floral composition was similar to the Tidal Cypress Gum Swamp communities. However,
swamp-tupelo appeared to make up a larger portion of the canopy.

Coastal Plain Bottomland Hardwoods

This community is usually located on or near abandoned or relict natural levee deposits, point
bar ridges, and other parts of the floodplain adjacent to the channel. Within the expanded study
corridor, the canopy of this community was dominated by laurel oak (Q. laurifolia), overcup oak
(Q. lyrata), willow oak (Q. phellos), water oak (Q. nigra), red maple, loblolly pine, and sweet
gum. The understory included saplings of canopy species, red bay, American holly, and
sweetbay magnolia (Magnolia virginiana). The shrub layer was often very dense, and included
wax myrtle, titi, sweet pepperbush (Clethra alnifolia), and Virginia sweetspire (ltea virginica).
Giant cane was locally dominant in dense patches. The herb layer was fairly sparse, and was
generally dominated by ferns, such as netted chain fern (Woodwardia aerolata) and sensitive
fern (Onclea sensibilis).

Coastal Plain Semi-permanent Impoundment

These ponded communities are impounded either through human or beaver activity and have
naturalized forming vegetative assemblages suited to permanently inundated conditions.
Herbaceous species identified in this community included cattail (Typha spp.), bulrush (Scirpus
spp.), pickerelweed (Pontederia cordata), arrowhead (Sagittaria lancifolia), and other emergent
aquatic species. Shrubby growth dominated the banks with wax myrtle (Myrica cerifera), tag
alder (Alnus serrulata), and red maple comprising the dominant species.

Small Stream Swamp

This community is found on floodplains of small streams that experience frequent flooding.
Within the expanded study corridor, floristic differences between the Cypress Gum Swamp and
small stream swamp communities were minimal. The primary distinguishing characteristics
appeared to be the frequency and duration of inundation, and the topographic position where
the small stream swamp community occupied a higher position in the landscape relative to the
active channel. The canopy of this community was dominated by bald cypress, swamp-tupelo,
red maple, and sweet gum. The understory contained saplings of the canopy species, red bay,
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Virginia sweetspire, wax myrtle, and titi. Dwarf palmetto or giant cane formed dense thickets on
higher spots.

Pocosin / Streamhead Pocosin

Pocosin communities identified within the expanded study corridor include Streamhead
Pocosins and High Pocosins. The primary distinction between Low and High Pocosin
communities, as described in Schafale and Weakley, is the height of the shrub canopy. In the
Low Pocosin, the shrub height is described as less than 1.5 meters tall while the High Pocosin
shrub canopy achieves a maximum height of between 1.5 and 3 meters. Schafale and Weakley
describe similar floristic composition for both communities.’*” These communities were not
distinguishable from one another in the field and for the purposes of this FEIS are combined
under the designation Pocosin. The Pocosin communities observed in the field contained upper
canopies consisting of scattered pond pines and loblolly bays (Gordonia lasianthus). The shrub
layer was very dense throughout, and included doghobble (Leucothoe racemosa), inkberry, red
bay, sweet pepperbush, and titi. Laurel-leaf catbrier was also present throughout these
systems, and, in places formed impenetrable thickets.

Streamhead Pocosin communities were identified throughout the expanded study corridor. This
community is found in headwaters of small streams in sandhill areas, on flat bottoms, and
sometimes extending up adjacent seepage slopes. During the field surveys, this wetland
community was generally found situated in ridge swales in saturated organic soils, and
appeared to provide the primary hydrologic source water to the majority of the streams within
the expanded study corridor. The canopy consisted primarily of loblolly pine, pond pine, loblolly
bay, red maple, tulip poplar, sweet gum, black gum, and sweetbay magnolia. The shrub layer
was very dense throughout, and included doghobble, inkberry, red bay, sweet pepperbush, and
titi. Laurel-leaf catbrier was present throughout these systems in very dense stands. Two ferns,
cinnamon fern (Osmunda cinnamomea) and Virginia chainfern (Woodwardia areolata), were
common in the herb layer. This natural community type generally graded upslope to hardwood
communities. The transition between this wetland community and the adjacent upland
communities was fairly distinct.  Although floristically very similar, Streamhead Pocosin
communities have a more closed and higher canopy that Pocosin communities lack. Also,
Streamhead Pocosin communities are positioned between slopes or in depressional areas such
that surface water input is possible. High and Low Pocosin communities are positioned on high
ground and receive surface or groundwater flow.

Open Water
This category includes all areas of surface water with no, or minimal, emerged vegetation.
Water bodies that include floating and submerged aquatic plants are included in this category.

Altered Communities

Three altered communities were identified within the expanded study corridor: Urban
Land/Disturbed, Agricultural Land, and Utility Right-of-way. Figure 3-13 depicts the locations of
the altered communities mapped within the expanded study corridor, and Table 3-18 presents
the acreage of each the altered community types. Descriptions of the altered communities are
provided below.

Urban Land/Disturbed

This altered community type comprises areas of intensive use where much of the land is
covered by impervious surfaces, including roads, residences, and commercial structures.
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Plants located within these areas are generally maintained cultivated grasses and ornamental
plantings of shrubs or trees.

Agricultural Land

Agricultural land may be broadly defined as land used primarily for production of farm
commodities. It includes land that is used for row crops, grain and forage crops, pasture land,
and idle fields in rotation to cultivated crops or pasture. Also included in this category are land
and buildings used for the raising of livestock and poultry and other animal operations.

Maintained Ultility Right-of-Way

This altered community type describes the upland portions of utility corridors. The flora
composition of this community included dog fennel (Anthemis sp.), common ragweed (Ambrosia
sp.), lespedeza (Lespedeza sp.), little bluestem (Scizachyrium scoparium), wiregrass, giant
cane, and other early successional herbaceous species which, tended to be dominant over
woody plant growth. Shrub species present included eastern red cedar (Juniperus virginiana),
sweetgum, red maple, and other species that are tolerant of frequent mowing and other
disturbance.

Terrestrial Wildlife

Within the expanded study corridor, wildlife species were identified during field surveys through
both direct observation and secondary indicators such as tracks, scat, burrows, nests, and road
kills. In addition, NCDOT biological staff consulted with representatives from USFWS, the North
Carolina Wildlife Resources Commission (NCWRC), and the North Carolina Division of Marine
Fisheries (DMF), concerning wildlife and habitat within the expanded study corridor. Local
residents who hunt regularly also contributed information concerning wildlife species. Prior to
field investigation an in addition to the above sources, wildlife species that could be found within
and around the project area were identified through review of supporting literature. '

Contiguous tracts of forested natural plant communities punctuated by riparian zones occur in
large blocks throughout the expanded study corridor. These non-fragmented areas provide
habitat for wildlife species sensitive to human disturbance. Edge habitats are prevalent
throughout the expanded study corridor due to the patchy nature of the land cover/land use
patterns within the landscape. Edge habitats are often used by wildlife species as travel
corridors. In addition, pocosins and riparian zones are particularly important to wildlife
movement because they offer a combination of food and cover extending through more open or
disturbed upland areas. Most wildlife observations were noted in these habitats during the field
surveys.

Mammalian species observed during field surveys included black bear (Ursus americanus),
bobcat (Felis rufus), gray fox (Urocyon cinereoargenteus), red fox (Vulpes vulpes), raccoon
(Procyon lotor), beaver (Castor canadensis), whitetail deer (Odocoileus virginianus), and gray
squirrel (Sciurus carolinensis). Local residents who regularly hunt lands within the expanded
study corridor indicated that wild turkey (Meleagris gallopavo), bobwhite quail (Colinus
virginianus), and fox squirrel (Sciurus niger) populations are present as well. Amphibian
species observed included pickerel frog (Rana palustris), green frog (R. clamitans), southern
chorus frog (Pseudacris nigrita), and slimy salamander (Plethodon glutinosus). Carolina anole
(Anole caroliensis), eastern box turtle (Terrapene carolina), copperhead snake (Agkistrodon
contortrix), cottonmouth snake (A. piscivorous), black rat snake (Elaphe obsoleta), were reptile
species observed during field surveys. Common passerine bird species of the coastal plain of
North Carolina were also observed, including northern cardinal (Cardinalis cardinalis), eastern
phoebe (Sayornis phoebe), brown creeper (Certhia americana), Carolina wren (Thryothorus
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ludoviciantus), song sparrow (Melospiza melodia), and eastern towhee (Pipilo
erythrophthalmus).  Several raptors, including barn owl (Tyto alba), fish crow (Corvus
ossifragus), osprey (Pandion haliaetus) and red-tailed hawk (Buteo jamaicensis), were also
observed.

3.4.2.2 Agquatic Communities and Wildlife

Aquatic communities in the expanded study corridor include the Cape Fear River, several of its
tributaries, and ponds. The Cape Fear River Basin provides habitat for a variety of fish species
commonly found in large, warm water rivers and streams. With the exception of the Cape Fear
River, surface waters in the expanded study corridor are of small size and are not considered
significant recreational fishing waters.

Aquatic community data were developed for the expanded study corridor. Prior to field surveys,
photographic interpretation of aerial photography depicting the expanded study corridor was
conducted. In addition, multiple vector land cover data layers were reviewed, including
Winnabow, Leland, and Castle Hayne USGS 7.5-minute topographic quadrangle maps, CGIA
land cover data, NWI data, USDA NRCS Soil Survey mapping of Brunswick and New Hanover
counties, and DCM wetlands data.'°

Data pertaining to commercial, game, and non-game fish species occurring in New Hanover
County and Brunswick County waters were obtained from the National Oceanic and
Atmospheric Administration - National Marine Fisheries Service (NOAA NMFS), NCWRC, and
NCDMEF. In addition, identified aquatic and fish species were noted during field surveys. Local
residents who fish regularly also contributed information concerning fish species. Pertinent
scientific literature was also reviewed during this process.'"

The Cape Fear River

The expanded study corridor includes a segment of the lower Cape Fear River that is located
approximately 25 miles upstream from its confluence with the Atlantic Ocean. Waters within this
portion of the river are freshwater- tidally influenced. The river within the defined channel (not
including the floodplain) is approximately 400 feet wide within the expanded study area. The
expanded study corridor intersects the river at the apex of a meander bend and the floodplain to
the inside of that bend is occupied by freshwater marsh habitat grading to Cypress Gum
Swamps. The navigable channel depth of the Cape Fear River in the vicinity of the expanded
study corridor is maintained by the USACE to be no less than 12 feet; however, the actual
channel depth exceeds 12 feet in locations within the expanded study area. The Cape Fear
River supports an active recreational fresh and salt-water fishery. Many of the target species of
recreational fish are also targeted by commercial fishermen, including striped mullet (Mugil
cephalus), channel catfish (Ictalurus punctatus), bullhead catfish (Ameiurus nebulosus),
flounder (Paralichthys spp.), and striped bass (Morone saxatilis).

Stream Communities

All of the streams identified within the expanded study corridor are tributaries to the Cape Fear
River. During the field investigations conducted following the issuance of the DEIS, the streams
were classified as perennial, intermittent, or ephemeral following NCDWQ Stream
Classification.' Figure 3-14, A, B, and C, depict the locations of these waters identified within
the expanded study corridor. Table 3-19 presents the NCDWQ stream classifications for each
of these streams. In the DEIS, surface waters were described as draining into the Cape Fear
River through the tributary systems of Town Creek, Hood Creek, Mill Creek, Indian Creek, and
Toomers Creek. Revisions to the preferred alternative have shifted the alignment such that
several tributaries to the Cape Fear listed in the DEIS as receiving surface flow from the project
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area are no longer predicted to fall within the impact area. The streams are Indian Creek,
Mulberry Branch, Otter Branch, and Clabber Branch; and are not included in Table 3-19.

Energy inputs to stream communities are derived from allochthonous (produced outside of
stream ecosystem) sources, in the form of terrestrial detritus. Rock, fallen debris (logs, sticks,
etc.) and low velocity areas in the stream trap or retain detritus within the stream. The detritus is
then decomposed by heterotrophic microorganisms, such as bacteria, and consumed by
macroinvertebrates, such as aquatic insects and snails. Decomposers and primary consumers
are, in turn, consumed by larger organisms. The amount of allochthonous energy input within a
stream varies seasonally.

Aquatic invertebrates are a major component of stream ecosystems, as primary and secondary
consumers, and as prey items for organisms higher in the food chain. Substrate elements (e.g.
cobbles, leaves, sticks, etc.) were inspected for evidence of invertebrates. Craneflies (family
Tipulidae), crayfish (family Cambaridae), and tadpoles were observed in many stream channels.
Mosquitofish (Gambusia sp.) were noted in most streams during surveys. Individuals of a
freshwater mussel species identified as an eastern elliptio (Elliptio complanata) were found in
the main channels of Bishop Branch and an unnamed tributary (UT) to Morgan Branch.
Dragonflies (order Odonata), mosquitoes (family Culicidae) and black flies (order Diptera), as
well as snails (class Gastropoda), whirligig beetles (order Coleoptera), and water striders (order
Hemiptera) were also common in the perennial waterbodies.
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Table 3-19:

Jurisdictional Streams ldentified within the Expanded Study Corridor

LINEAR FEET

URS STREAM STREAM NAME AS WITHIN NOBTa Nepiia
DESIGNATION | INDICATED ON USGS QUAD | EXPANDED SIIRE SIREEM

STUDY CLASSIFICATION | SCORE

CORRIDOR

1TR UT Morgan Branch 978 Perennial 32.5
2TR UT Morgan Branch 382 Perennial 32.0
CART Cartwheel Branch 375 Perennial 39.0
CART7A UT Cartwheel Branch 66 Intermittent 21.0
S1 Bishop Branch 1,375 Perennial 59.0
S2 UT Bishop Branch 249 Perennial 445
S3 UT Bishop Branch 186 Perennial 42.0
S4 UT Morgan Branch 1,170 Intermittent 26.5
S5 UT Morgan Branch 230 Intermittent 20.5
S7 UT Morgan Branch 4,600 Perennial 53.0
S8 UT Morgan Branch 1,980 Perennial 39.5
S9 UT Morgan Branch 1,202 Perennial 40.0
S10 UT Morgan Branch 281 Perennial 34.0
S11 UT Morgan Branch 113 Intermittent 27.5
S12 Morgan Branch 838 Perennial 47.5
S13 UT Alligator Branch 3,216 Perennial 42.0
S13A UT Alligator Branch 290 Intermittent 28.0
S14 Rowel Branch 1,929 Perennial 40.0
S15 UT Sturgeon Branch 405 Perennial 445
S16 UT Sturgeon Branch 2,668 Perennial 30.0
S17 UT Sturgeon Branch 2,395 Perennial 30.0
S18 UT to Mill Branch 757 Intermittent 27.0
S19 Cartwheel Branch 2,041 Perennial 435
S20 UT Cartwheel Branch 234 Perennial 32.0
S21 UT Cartwheel Branch 360 Perennial 32.5
S22 UT Cartwheel Branch 746 Perennial 36.0
Sl UT Morgan Branch 269 Intermittent 22.0
SM UT Morgan Branch 1,474 Intermittent 25.0
SNO UT Sturgeon Branch 651 Intermittent 25.0
TOTAL 31,460

Source: NC Division of Water Quality 1999. Internal Guidance Manual, N.C. Division Of Water Quality Stream
Classification Method, Version 2.0, North Carolina Department of Environment and Natural Resources, Division of
Water Quality. Raleigh, NC.

Pond Communities

Following the issuance of the DEIS, five pond communities (11.2 acres) were identified within
the expanded study corridor and classified as Coastal Plain semi-permanent impoundments.
Coastal Plain semi-permanent impoundments are impounded either through human or beaver
activity and have naturalized forming vegetative assemblages suited to permanently inundated
conditions. Herbaceous species identified in this community included cattail (Typha spp.),
bulrush (Scirpus spp.), pickerelweed (Pontederia cordata), arrowhead (Sagittaria lancifolia), and
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other emergent aquatic species. Shrubby growth dominated the banks with wax myrtle, titi, and
red maple comprising the dominant species.

3.4.2.3 North Carolina Natural Heritage Program Identified Priority Areas (IPAS)

The NCNHP has identified select unique habitat areas throughout North Carolina as IPAs, also
called Significant Natural Heritage Areas (SNHAs)."®® These areas are considered especially
valuable because they contain special habitats, rare species, ecologically significant natural
communities, and are considered reservoirs of biological diversity. IPA or SNHA designation
does not confer legally mandated protections; however, this status does imply that these areas
will be given special consideration during an environmental review process.

Methods

IPA GIS layer data for North Carolina were developed by the NCNHP."** Using GIS the
locations of the IPAs in relation to the expanded study corridor were identified. [PAs were
presented in detail in the DEIS and subsequent technical memoranda.” However, the GIS
dataset used in that analysis was revised, updated, and re-issued by NCNHP as of November
2005. This report reflects acreage areas calculated using the most current NCNHP data.

IPAs Identified within the Expanded Study Corridor

In the DEIS, six IPAs were identified in the project area: Sturgeon Creek, US 421 Sandhill
Ridge, Alligator Branch Sandhill and Flatwoods, Brunswick River and Cape Fear River Marshes,
Battle Royal Bay, and Lower Cape Fear Aquatic Habitat. The NCNHP data indicated that four
IPAs intersected the expanded study corridor: 421 Sand Ridge, Alligator Branch Sandhill and
Flatwoods, Battle Royal Bay, and Brunswick and Cape Fear Rivers Marshes (Figure 3-15).
Acreages for those portions of the IPAs that are located within the expanded study corridor are
provided in Table 3-20. Descriptions of these IPAs are provided below. *°

Table 3-20: IPAs within the Expanded Study Corridor

IDENTIEIED PRIORTIY AREA AREA WITHIN EXPANDED STUDY CORRIDOR (ACRES)
Primary Area Secondary Area
421 Sand Ridge 39.97 45.10
Alligator Branch Sandhill and Flatwoods | 20.63 N/A
Brunswick and Cape Fear River Marshes | 132.53 N/A
Battle Royal Bay 51.15 83.89

421 Sand Ridge

This area is located between US Route 421 and the Cape Fear River, south of the CP&L power
plant, and is approximately 352 acres in size. The 421 Sand Ridge IPA is a remnant dune field,
containing wet and swampy forested areas, marshland, vernal pools and depression meadows.
It supports coastal fringe sandhill and xeric sandhill scrub communities. To the west, this site
slopes down to a Tidal Cypress Gum Swamp, and a large contiguous tract of freshwater marsh
in good to excellent condition. The largest documented populations of Pickering’s dawnflower
(Stylisma pickeringii), a state-listed protected species, as well as many other sensitive species
identified by NCNHP, are found in this IPA. The 421 Sand Ridge IPA has been divided into two
distinct areas by significance by the NCNHP. An area of approximately 164 acres of the