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1.0 Introduction

The North Carolina Turnpike Authority (NCTA), a division of the North Carolina
Department of Transportation (NCDOT), in cooperation with the Federal Highway
Administration (FHWA), is preparing a Final Environmental Impact Statement (FEIS) to
evaluate proposed improvements in the Currituck Sound area. The proposed action is
included in NCDOT’s 2009-2015 State Transportation Improvement Program (STIP), the
North Carolina Intrastate System, the North Carolina Strategic Highway Corridor Plan, and
the Thoroughfare Plan for Currituck County. This report focuses on the potential direct
impacts of the detailed study alternatives under consideration for implementation,
which include the detailed study alternatives identified in the Draft Environmental Impact
Statement (DEIS) (i.e., ER2, MCB2, and MCB4), as well as the Preferred Alternative
identified in the FEIS. An assessment of the potential indirect and cumulative effects of
the detailed study alternatives is presented in the Indirect and Cumulative Effects Technical
Report (East Carolina University and Parsons Brinckerhoff, 2011).

The 6,622.9-acre project area is in northeastern North Carolina and includes the
Currituck County peninsula on the mainland and its Outer Banks, as well as the Dare
County Outer Banks north of Kitty Hawk (see Figures 1 and 2 in Appendix A). The
project area is south of the Virginia Beach-Norfolk, Virginia (Hampton Roads)
metropolitan area. The project area encompasses two thoroughfares, US 158 from its
junction with NC 168 to NC 12 (including the Wright Memorial Bridge) and NC 12 north
of its intersection with US 158 to its terminus in Currituck County. US 158 is the
primary north-south route on the mainland. NC 12 is the primary north-south route on
the Outer Banks. The Wright Memorial Bridge connects the mainland with the Outer
Banks.

The proposed action responds to three underlying needs in the project area. These
needs are based on the following travel conditions:

e The project area’s main thoroughfares (US 158 and NC 12) are becoming increasingly
congested, and congestion will become even more severe in the future.

¢ Increasing congestion is causing travel time between the Currituck County mainland
and the Currituck County Outer Banks to increase, especially during the summer.

e Evacuation times for residents and visitors who use US 158 and NC 168 as an
evacuation route far exceed the State-designated standard of 18 hours.

An alternatives screening study was conducted for the project. Its findings were
discussed with federal and state environmental resource and regulatory agencies in a
series of Turnpike Environmental Agency Coordination (TEAC) meetings in 2006, 2007,
2008, and 2009. Based on discussions at TEAC meetings, and written comments
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received from the agencies and public, the Alternatives Screening Report (Parsons
Brinckerhoff, 2009) for the proposed project identified three alternatives to be carried
forward for detailed study in the DEIS along with the No-Build Alternative. The DEIS
detailed study alternatives identified are ER2, MCB2, and MCB4. MCB2 and MCB4 also
include two bridge corridor alternatives, C1 and C2. The Preferred Alternative is
MCB4/C1 with design refinements to reduce potential impacts.

1.1

DEIS Detailed Study Alternatives

The DEIS detailed study alternatives (see Figure 3 in Appendix A) are described below:

e ER2

Adding for evacuation use only, a third outbound evacuation lane on US 158
between NC 168 and the Wright Memorial Bridge as a hurricane evacuation
improvement or using the existing center turn lane as a third outbound
evacuation lane; in either case one inbound lane on the Wright Memorial Bridge
and on the Knapp (Intracoastal Waterway) Bridge would be used as a third
outbound evacuation lane;

Widening US 158 to a six-lane super-street between the Wright Memorial Bridge
and Cypress Knee Trail that widens to eight lanes between Cypress Knee Trail
and the Home Depot driveway;

Constructing an interchange at the current intersection of US 158, NC 12, and the
Aycock Brown Welcome Center entrance, including six through lanes on US 158
starting at the Home Depot driveway and returning to four lanes just south of
Grissom Street; and

Widening NC 12 to three lanes between US 158 and a point just north of Hunt
Club Drive in Currituck County (except where NC 12 is already three lanes in
Duck) and to four lanes with a median from just north of Hunt Club Drive to
Albacore Street.

e MCB2

Constructing a 4.7- to 5.3-mile-long two-lane toll bridge across Currituck Sound,
as well as approach roads and/or bridges and an interchange at US 158;

Adding for evacuation use only, a third outbound evacuation lane on US 158
between NC 168 and the Mid-Currituck Bridge as a hurricane evacuation
improvement or using the existing center turn lane as a third outbound
evacuation lane; in either case one inbound lane on the Knapp (Intracoastal
Waterway) Bridge would be used as a third outbound evacuation lane;
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Widening US 158 to a six-lane super-street between the Wright Memorial Bridge
and Cypress Knee Trail and an eight-lane super-street between Cypress Knee
Trail and the Home Depot driveway;

Constructing an interchange at the intersection of US 158, NC 12, and the Aycock
Brown Welcome Center entrance, including six through lanes on US 158 starting
at the Home Depot driveway and returning to four lanes just south of Grissom
Street; and

Widening NC 12 to three lanes between US 158 and a point just north of Hunt
Club Drive in Currituck County (except where NC 12 is already three lanes in
Duck) and to four lanes with a median from just north of Hunt Club Drive to NC
12’s intersection with the Mid-Currituck Bridge.

e MCB4

Constructing a 4.7- to 5.3-mile-long two-lane toll bridge across Currituck Sound,
as well as approach roads and/or bridges and an interchange at US 158;

Adding for evacuation use only, a third outbound evacuation lane on US 158
between NC 168 and the Mid-Currituck Bridge as a hurricane evacuation
improvement or using the existing center turn lane as a third outbound
evacuation lane; in either case one inbound lane on the Knapp (Intracoastal
Waterway) Bridge would be used as a third outbound evacuation lane;

Adding for evacuation use only, a third outbound evacuation lane on US 158
between the Wright Memorial Bridge and NC 12 as a hurricane evacuation
improvement or using the existing center turn lane as a third outbound
evacuation lane; in either case one inbound lane on the Wright Memorial Bridge
would be used as a third outbound evacuation lane; and

Widening NC 12 in Currituck County to four lanes with a median from Seashell
Lane to NC 12’s intersection with the Mid-Currituck Bridge.

The unique characteristic of a super-street, included along US 158 east of the Wright
Memorial Bridge with ER2 and MCB2, is the configuration of the intersections. Side-
street traffic wishing to turn left or go straight must turn right onto the divided highway
where it can make a U-turn through the median a short distance away from the
intersection. After making the U-turn, drivers can then either go straight (having now
accomplished the equivalent of an intended left turn) or make a right turn at their
original intersection (having now accomplished the equivalent of an intention to drive

straight through the intersection).

For MCB2 and MCB4, two design options are evaluated for the approach to the bridge
over Currituck Sound, between US 158 and Currituck Sound. Option A would place a
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toll plaza within the US 158 interchange. The mainland approach road to the bridge
over Currituck Sound would include a bridge over Maple Swamp. With Option B, the
approach to the bridge over Currituck Sound would be a road placed on fill within
Maple Swamp. Aydlett Road would be removed and the roadbed restored as a wetland.
Traffic traveling between US 158 and Aydlett would use the new bridge approach road.
A local connection would be provided between the bridge approach road and the local
Aydlett street system. The toll plaza would be placed in Aydlett east of that local
connection so that Aydlett traffic would not pass through the toll plaza when traveling
between US 158 and Aydlett. No access to and from the Mid-Currituck Bridge would be
provided at Aydlett.

Also for MCB2 and MCB4, there are two variations of the proposed bridge corridor (see
Figure 3 in Appendix A) in terms of its terminus on the Outer Banks. Bridge corridor C1
would enter the Outer Banks through the southern end of Phase I of the Corolla Bay
subdivision, physically dividing it into two parts and using three residential lots in a
subdivided but undeveloped portion. It would then connect with NC 12 at an
intersection approximately two miles north of the Albacore Street retail area. Bridge
corridor C2 would connect with NC 12 approximately one-half mile south of the
Albacore Street retail area. The length of the proposed bridge over Currituck Sound
would be approximately 4.7 miles with bridge corridor C1, whereas it would be
approximately 5.3 miles with bridge corridor C2.

When impacts differ for the three alternatives (ER2, MCB2, and MCB4) between the
mainland approach road design options (Option A and Option B) and/or the two bridge
corridors (C1 and C2), the names of the alternatives are augmented with suffixes for the
mainland approach road design option and/or the bridge corridor. For example, MCB2
with mainland design Option B and the C1 corridor is referred to as MCB2/B/C1. In
situations where impacts differ between the bridge corridors but the design option on
the mainland is not relevant to the comparison, only the corridor suffix is used (e.g.,
MCB2/C1). When differences are confined to the mainland design options, only the
design option suffix is used (e.g., MCB2/A). If no suffix is provided (e.g., MCB2), then
the reader can assume that impacts would be identical irrespective of the mainland
design option or corridor terminus alternative used.

1.2 Preferred Alternative

The Preferred Alternative is MCB4/C1 with Option A (see Figure 4 in Appendix A). It
also includes several design refinements to reduce impacts, in response to government
agency and public input and comments. These refinements include:

e Provision of a median acceleration lane at Waterlily Road. This safety feature would
allow left turns to continue to be made at Waterlily Road and US 158. Bulb-outs for
u-turning vehicles also would be provided at the re-aligned US 158/Aydlett Road
intersection and the US 158/Worth Guard Road intersection to provide greater
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flexibility for local traffic in turning to and from existing side streets near the US 158/
Mid-Currituck Bridge interchange.

¢ Reducing the amount of four-lane widening along NC 12 from that with MCB4/C1
from approximately 4 miles to approximately 2.1 miles, plus left turn lanes at two
additional locations over approximately 0.5 mile. The 2.1 miles of NC 12 widening
would be concentrated at three locations: the bridge terminus, the commercial area
surrounding Albacore Street, and Currituck Clubhouse Drive.

e Constructing roundabouts on NC 12 instead of signalized intersections at the bridge
terminus and Currituck Clubhouse Drive.

e Terminating the bridge in a roundabout at NC 12 also allowed the C1 bridge
alignment to be adjusted to remove curves and thereby reduced its length across
Currituck Sound by approximately 250 feet (from approximately 24,950 feet [4.7
miles] to 24,700 feet).

e Provision of marked pedestrian crossings along NC 12 where it would be widened.
They would be placed at locations identified by Currituck County plans (Albacore
Street, Orion’s Way, and Currituck Clubhouse Drive are under consideration for
inclusion in the next Currituck County thoroughfare plan), as well as at North
Harbor View Drive and the bridge terminus (one across NC 12 and one across the
bridge approach road).

For hurricane evacuation, the Preferred Alternative includes:

¢ On the mainland, reversing the center turn lane on US 158 between the US 158/Mid-
Currituck Bridge interchange and NC 168 to provide additional road capacity during
a hurricane evacuation and reduce clearance times.

¢ On the Outer Banks, adding approximately 1,600 feet of new third outbound lane to
the west of the NC 12/US 158 intersection to provide additional road capacity during
a hurricane evacuation. The additional lane would start at the US 158/Cypress Knee
Trail/Market Place Shopping Center intersection and end approximately 450 feet
west of the Duck Woods Drive intersection, a total distance of approximately 1,600
feet. From this point, the new lane would merge back into the existing US 158
westbound lanes over a distance of approximately 300 feet.

1.3 Mid-Currituck Bridge Construction

NCTA is currently proposing the construction methodologies described below for
construction of the bridge over Currituck Sound to minimize construction-related water
quality impacts to Currituck Sound and other jurisdictional waters, as practicable. If a
Mid-Currituck Bridge is included in the alternative selected for implementation, NCTA
would continue to work with environmental resource and regulatory agencies as the
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project progresses into final design and permit application to refine this approach.
Construction methodologies proposed for building a Mid-Currituck Bridge include:

e A combination of work trestle and barges, including:

— An approximately 1,900-foot-long work trestle extending from the western
shoreline. Based on the limited presence and sparse coverage of submerged
aquatic vegetation (SAV) found only along the shoreline in the western side of
Currituck Sound, an open trestle would not be necessary. This closed surface
work trestle is envisioned to be approximately 50 feet wide. Its footprint would
allow a parked crane and a small lane to allow necessary materials to pass the
crane for loading onto barges. The bridge in this area of the sound would be
constructed from the work trestle. The barge method would be used east of the
trestle. A barge loading area would be located at the eastern end of this trestle.

— Remaining construction from small, low draft barges for approximately 20,000
feet or 3.8 miles. The barges would be launched from the trestle extending off
the shoreline from Narrow Shore Road in Aydlett.

— On the eastern side, use of temporary construction trestle for approximately
4,500 feet or 0.9 mile (over SAV habitat [including existing beds] = 3,000 feet and
over shallow water = 1,500 feet). Bridge erection equipment would operate on
the trestle to place the components of the bridge foundation and spans. An open
trestle would be used to minimize the shading of SAV habitat during
construction. Marine industry standard pans attached to equipment would be
used to capture any accidental release of petroleum products from equipment.

Construction from land for approximately 400 feet total.

Construction duration of 52 months.

e Driving of bridge piles with no jetting (using pressurized water to wash out a hole
for a pile to set in).

e The bridge would likely be built beginning at both ends simultaneously.
Construction also could begin in a third location, at the eastern-most point of
construction from barges.

1.4 Maple Swamp Bridge Construction

In Maple Swamp, wooden crane mats would be used in the cleared right-of-way to
distribute the crane loads and provide a suitable platform for erecting the bridge.

1-6 December 2011



Natural Resources Technical Report STIP R-2576, Currituck and Dare County, NC

1.5 Access and Construction Staging for Construction
Materials and Equipment

On the Currituck County mainland, construction materials and equipment would be
transported by truck along US 158 and staged in the US 158/Mid-Currituck Bridge
interchange area for most mainland construction. Transport to Currituck Sound of
construction materials and equipment for building the Currituck Sound bridge would
be via Aydlett Road (between US 158 and Aydlett only) and Narrow Shore Road.
Depending on whether project right-of-way in Maple Swamp could be used for
transporting materials, the bridge corridor through Maple Swamp also may be used for
access to the Narrow Shore Road area. Construction materials and equipment also
would be staged on vacant upland sites along Narrow Shore Road near the western
Currituck Sound bridge ending.

On the Outer Banks, construction materials and equipment would be transported by
truck via NC 12 to construction sites. Construction materials and equipment would be
staged on vacant upland sites near the NC 12 widening areas and at the eastern endings
of the Currituck Sound bridge.

1.6 Stormwater Management

NCTA would comply with NC Session Law 2008-211 (An Act to Provide for
Improvements in the Management of Stormwater in the Coastal Counties in Order to
Protect Water Quality) to the maximum extent practicable for the additional impervious
surface area that would be created by the construction of the Preferred Alternative if it is
selected for implementation.

Of the approximately 71.5 acres of additional impervious surface area (new built upon
area with the Preferred Alternative), about 28 acres would be associated with the bridge
over Currituck Sound and 11 acres with the bridge over Maple Swamp. The remaining
approximately 33 acres would be associated with US 158 improvements, interchange
ramps/bridges, toll facilities, local road connections, parking areas, and NC 12 widening,.
In addition, there are about 18 acres of existing roadway impervious surface area in the
project area associated with existing US 158 and the portions of existing NC 12 to be
widened.

Compliance with NC Session Law 2008-211’s requirement for new development to
capture and treat the first 1.5 inches of runoff from additional impervious surface areas
would be met, to the maximum extent practicable, through a combination of pollutant
source control and capture and treatment. Source control would be through the use of
pavement sweeping and vacuuming on bridge decks. Capture and treatment would be
through the use of bridge closed drainage systems, stormwater wetlands, wet detention
basins, rooftop rainwater harvesting, and other traditional roadway Best Management
Practices (BMPs), to the maximum extent practicable. Capture and treatment would
occur for 56 of the 71.5 acres of new impervious surface area.
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The following paragraphs describe how stormwater would be managed with the
Preferred Alternative. Similar approaches, as applicable, would have been used with
the other detailed study alternatives if one of them had been selected as the Preferred
Alternative. A final stormwater management plan for minimizing the potential impact
of project pollutants would be developed in association with the North Carolina
Department of Environment and Natural Resources, Division of Water Quality
(NCDENR-DWQ), as well as other appropriate state and federal environmental resource
and regulatory agencies, during final design and permitting of the Preferred Alternative.

1.6.1 Stormwater Management for Uplands on the Mainland and the Outer
Banks

In uplands areas on the mainland and the Outer Banks, stormwater capture and
treatment would be through typical roadway BMPs using infiltration trenches and
basins. To the maximum extent practicable, all 33 acres of non-bridge additional
impervious surface area, plus all 18 acres of existing roadway impervious surface area in
the project’s area of affect, would have the first 1.5 inches of runoff captured and either
treated or used in the project site. Additionally, a rooftop runoff system may be used for
buildings and/or toll plaza awnings to capture and use water on site or to infiltrate it.
Alternative pavement materials, such as pervious pavements, also may be used in
parking areas associated with the toll plaza.

With the Preferred Alternative, there would be no outfalls from NC 12 to Currituck
Sound or the Atlantic Ocean. The accommodation of drainage on NC 12 was a focus in
developing the preliminary designs along NC 12, both because a wider NC 12 would
generate more runoff and because road flooding would continue to occur on NC 12
during storm events without improvement.

Much of NC 12 within the project area is in a topographic (rise and fall of the land)
depression. To the east, the dune area along the coastline forms a ridge line. Similarly,
to the west, the land generally rises near Currituck Sound. As a result, NC12isina
topographic “bathtub.” In addition, there are no streams providing for water discharge,
or other outlets for runoff, except in those locations where NC 12 is adjacent to Currituck
Sound. Under existing conditions, stormwater runoff makes its way to low areas and
eventually infiltrates into the ground. In some places the road itself is the low point, and
thus there are parts of NC 12 that experience chronic flooding problems. Other
complicating factors include the groundwater elevation, which is near the surface (in
some places within 2 feet), and the extensive land development that has occurred along
NC 12, particularly in the towns of Southern Shores and Duck.

The preliminary designs for NC 12 with the detailed study alternatives, including the
Preferred Alternative, generally use infiltration strategies for the majority of the project,
along with a limited number of outfalls to Currituck Sound in the case of MCB2 and
ER2. Infiltration strategies involve locations for water to be absorbed into the ground
rather than be transported to and released into a water body like Currituck Sound. The
infiltration strategies would include infiltration basins and linear infiltration strips
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(roadside ditches). Infiltration basins and linear infiltration strips would remain dry
except during and after storms. These volume-based BMPs would be sized to store
temporarily the runoff from a 10-year storm. The infiltration strategies closely replicate
existing drainage patterns, while improving storage capacity during the infiltration
process. The specific approach to be taken varies along the roadway corridor for the
NC 12 widening alternatives.

1.6.2 Stormwater Management for Maple Swamp and Currituck Sound

The stormwater management plan for the Maple Swamp and Currituck Sound bridges
with the Preferred Alternative would have the following components:

e Source Control. Source control would be used on both the Maple Swamp and
Currituck Sound bridges. Source control would be provided by frequent deck
cleaning using state of the art, multi-function cleaning equipment that employs
mechanical, vacuum, and regenerative air systems. Weather conditions would be
monitored on site and additional deck cleaning would be done in advance of
anticipated significant storm events. Source control through deck cleaning would be
a contractual element of the agreement between NCTA and the concessionaire
operating and maintaining the toll bridge. Failure by the concessionaire to comply
with contractual terms could result in a financial penalty.

Modern pavement sweeping and vacuuming technology has been shown to remove
effectively upwards of 97.5 percent of materials that cause pollution from the bridge
deck (Real World Street Cleaner Pickup Performance Testing, Roger C. Sutherland,
PE, Pacific Water Resources, Inc., July 2008). Even when graduated by particle size,
this technology removes over 90 percent of the smallest particles and nearly all of the
larger particles. Use of this technology prior to a storm event would remove the vast
majority of the pollutants from the bridge runoff, thereby substantially improving
the water quality of the runoff reaching the sound. Therefore, the sweeping
approach is a pre-treatment method.

e Stormwater Capture at the Ends of the Maple Swamp Bridge. For the bridge over
Maple Swamp, stormwater would be captured from each end of the bridge (for 500
feet) and piped to infiltration basins for treatment. The remaining length of this 1.5-
mile-long bridge would have pre-treated discharge (via frequent vacuum/sweeping
deck cleaning) through scuppers to the Maple Swamp wetland system. The height
of the scuppers over Maple Swamp would vary because of the grade on the bridge
and the ground elevations in Maple Swamp. Based on current plans, the bottom of
the scuppers would be between 7 feet and 18 feet above the ground of Maple
Swamp. If the energy of the water exiting the scuppers is determined to be a
problem, dissipation would be provided either at the scupper pipe outlet or on the
ground.

e Stormwater Capture over Existing SAV Habitat (including Existing Beds) at the
Eastern End of the Currituck Sound Bridge. For the bridge over Currituck Sound,
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the first 1.5 inches of stormwater runoff would be captured from the eastern end of
the bridge for a distance of 4,000 feet to prevent direct discharge into existing SAV
habitat (including existing beds) along the eastern shore of the sound. The runoff
would be piped to the end of the bridge for treatment to either a stormwater wetland
or a wet detention basin. The bridge stormwater collection system would be subject
to:

— Regular pipe inspections and maintenance (including debris and litter removal);
and

— Periodic removal and disposal of accumulated sediments in the wet detention
basin.

The remaining length of this 4.7-mile-long bridge would have no stormwater capture
and would have pre-treated discharge (via frequent vacuum/sweeping deck
cleaning) through bridge scuppers into Currituck Sound. According to FHWA
research (Design of Bridge Deck Drainage, HEC 21, May 1993), stormwater from
bridge scuppers that are 25 feet or greater above the ground has no erosive force.
Instead, because of wind and other normal conditions encountered during rain and
storm events, this water returns to a state similar to rain. For the bridge over
Currituck Sound, the scupper height would be approximately 22 feet above the
water. Therefore, impacts to existing SAV habitat (including existing beds) and
potential SAV habitat (see Section 4.2.1.2) because of stormwater concentrations
discharging from scuppers would be minimal. In addition, NCTA would ensure the
stability of the sound is not affected by erosion as a result of stormwater discharge
from scuppers by an annual inspection.

e Treatment of Existing Impervious Road Surface Where the Project Improves Those
Roads. The water capture and treatment program proposed for the two bridges
would result in an uncaptured bridge area of 24 acres on the bridge over Currituck
Sound and 10 acres on the bridge over Maple Swamp. Stormwater in these areas
would directly discharge into their receiving bodies; however, greater than 90
percent (possibly as high as 97.5 percent) of the pollutants would have already been
removed (i.e., pre-treated) through frequent deck cleaning via sweeping and
vacuuming,.

As indicated above, to the maximum extent practicable, all 33 acres of non-bridge
additional impervious surface area, plus all 18 acres of existing roadway impervious
surface area in the project’s construction limits, would have the first 1.5 inches of
runoff captured and either treated or used in the project site. The net effect of this
approach would be to offset the 34 acres of uncaptured (yet greater than 90 percent
treated) bridge area with the 18 acres of treatment for existing roadway impervious
surface area. This results in a net of 16 acres of uncaptured (yet greater than 90
percent treated) new impervious surface area. Traditional bridge collection and
stormwater wetland treatment systems are thought to achieve about 85 percent
removal of Total Suspended Solids and 40 percent removal of Total Nitrogen and
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Total Phosphorus. This results in 15 to 60 percent of the pollutants being discharged
into receiving waters even with treatment.

e Water Quality Monitoring and Research. A water quality monitoring program
would be conducted as a part of bridge operations. It would monitor the
effectiveness of the bridge deck cleaning program so adjustments to the program
could be made as needed. The monitoring program would first establish (test)
existing water quality levels, including turbidity levels. Research also could be
supported for a better understanding of the effect of bridge deck cleaning and/or the
effect of bridge deck stormwater runoff on existing SAV habitat (including existing
beds) and potential SAV habitat receiving waters.
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2.0 Methodology and Qualifications

All work conducted towards the completion of this document was performed according
to approved NCDOT protocols defined in the Natural Environment Unit (NEU)
standard operating procedures dated July 24, 2006. These are the procedures that were

in force at the time the natural resource assessment was initiated. On-site fieldwork was
conducted in April 1994 and June 1995; during the period from September 2007 through
January 2008; in May, July, and October 2008; and in January 2009. Jurisdictional areas
identified in the project area were verified in the field by Bill Biddlecome with the US
Army Corps of Engineers (USACE) on November 1, 2007, December 6, 2007, January 8,
2008, and October 22, 2008. David Wainwright with the North Carolina Department of
Environment and Natural Resources (NCDENR), Division of Water Quality (DWQ)
verified jurisdictional areas in the field on December 19, 2007 and October 22, 2008.
Stephen Lane with the NCDENR, Division of Coastal Management (DCM) verified all
CAMA Areas of Environmental Concern (AEC) within the project area in the field on
November 30 and December 1, 2010. A jurisdictional determination was signed by Bill

Biddlecome in August 2009 for the entire project area. Further details of the

methodology and findings are reported in the respective sections of this report. The
principal personnel contributing to this document were:

Investigator:
Education:
Experience:

Responsibilities:

Investigator:
Education:

Experience:

Responsibilities:

Investigator:
Education:

Experience:

Responsibilities:

Steve Beck

B.S. Biology, Juniata College

Biologist, CZR Incorporated, 2006-2009

Wetland and stream delineations and assessments, aquatic and
terrestrial community assessment, threatened and endangered
species assessment, document preparation.

T. Travis Brown

B.S. Wildlife Biology, Murray State University

M.S. Biology, Murray State University

Biologist, CZR Incorporated, 2007-2008

Aquatic and terrestrial community assessment, threatened and
endangered species assessment, document preparation.

Samuel Cooper

B.S. Biology, Northland College

M.S. Marine Biology, UNC-Wilmington
Project Manager, Sr. Environmental Scientist,
CZR Incorporated 1988-present

Project review and coordination.
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Investigator: Barbara Goad

Experience: Graphics Manager/CADD Operator, CZR Incorporated,
1988-present

Responsibilities: Computer and manual generated AutoCadd and ArcGIS.

Investigator: Lorrie Laliberte Boswell

Education: B.A. Conservation Biology, UNC-Wilmington
M.S. Coastal Marine and Wetland Studies, Coastal Carolina
University

Experience: Biologist, CZR Incorporated, 2006-present

Responsibilities: Document preparation, impact evaluations, wildlife assessments.

Additional CZR Incorporated personnel who contributed to portions of the field work
and/or documentation for this project were Julia Berger, Mark Grippo, Katherine Braly,
and Terry Jones. Appendix D lists the qualifications of these contributors.
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3.0 Physical Resources

Currituck County and Dare County are in northeastern North Carolina within the
Tidewater Region of the Atlantic Coastal Plain physiographic province. The project area
is depicted on Figure 2 in Appendix A. Topography of the project area consists of nearly
level and gently sloping land that drains primarily into Currituck Sound and the North
River. Mainland portions of the project corridors traverse several distinctive landscapes.
The eastern edge of Great Swamp occurs west of US 158 along the edge of the project
area. Great Swamp is a low elevation wetland associated with the North River. Along
the western side of the project area, US 158 follows a well drained ridge. East of this
ridge lies a broad, level, poorly drained, linear depression occupied by Maple Swamp.
Another well drained ridge occurs between Maple Swamp and Currituck Sound.
Mainland development is concentrated along these upland ridges. Elevations on the
mainland range from near sea level to approximately 20 feet above sea level, and
elevations along the Outer Banks range from sea level to approximately 40 feet above
sea level on top of dunes.

3.1 Soils

The soil data from the US Natural Resources Conservation Service (NRCS) for Currituck
and Dare counties identify 29 soil types and areas occupied by water within the project
area (NRCS, 2008) (see Table 1).

3.2 Water Resources

3.2.1 Surface Waters

The project region is in the Pasquotank River Basin (US Geologic Survey [USGS]
Hydrologic Unit 03010205), a drainage basin covering approximately 3,750 square miles
in the North Carolina Coastal Plain physiographic province. It encompasses numerous
small watersheds that empty into the Albemarle, Currituck, Croatan, Roanoke, and
Pamlico sounds, in addition to the sounds themselves. The Pasquotank River Basin
forms part of the Albemarle-Pamlico Estuarine System, the second-largest estuarine
system in the United States. NCDENR-DWQ has divided North Carolina’s major
drainage basins into subbasins. The project area falls within Pasquotank subbasin 03-01-
54 (NCDENR-DWQ, 2006).

Surface waters of the project area are found primarily in association with the open
waters of Currituck Sound. The Atlantic Intracoastal Waterway (AIWW) and Jean Guite
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Table 1. Soil Types Occurring within the Project Area

Mapping Unit Soil Series Drainage Class g%/:t[:g
AaA Altavista fine sandy loam Moderately well drained Hydric
At Augusta fine sandy loam Somewhat poorly drained Hydric’
BnD Beaches-Newhan complex Excessively drained Hydric
BoA Bojac loamy sand Well drained Nonhydric
Ca/CaA Cape Fear loam Very poorly drained Hydric
CnA Conetoe loamy sand Well drained Nonhydric
CnA/Cb Conaby muck Very poorly drained Hydric
CoB Corolla fine sand Moderately well or somewhat Hydric’
poorly drained
CrB Corolla-Duckston complex Moderately vaell or poorly Hydric
drained

Cu/CuA Currituck mucky peat Poorly drained Hydric
Do Dorovan mucky peat Very poorly drained Hydric
Ds Dragston loamy fine sand Somewhat poorly drained Hydric’
Dt/DtA Duckston fine sand Poorly drained Hydric
Du/DuE Dune land Excessively drained Nonhydric
DwD/DwE Dune land-Newhan complex Excessively drained Hydric’
FrD Fripp fine sand Excessively drained Hydric’
Mu Munden loamy sand Moderately well drained Hydric’
NeC Newhan fine sand Excessively drained Hydric’
NhC Newhan-Corolla complex Excessively drained Hydric’
No Nimmo loamy sand Poorly drained Hydric
Os/OsA Osier fine sand Poorly drained Hydric
OuB Ousley fine sand Moderately well drained Hydric’
Po Ponzer muck Very poorly drained Hydric
Pt Portsmouth fine sandy loam Very poorly drained Hydric
Ro Roanoke fine sandy loam Poorly drained Hydric
StA/StB State fine sandy loam Well drained Nonhydric
To Tomotley fine sandy loam Poorly drained Hydric
w Water N/A N/A
WnB Wando loamy fine sand Excessively drained Nonhydric
Ws Wasda muck Very poorly drained Hydric

Source: Soil data obtained from NRCS, 2008; hydric status from NRCS, 2008a.
*Soil type is primarily nonhydric, but contains hydric inclusions.

Creek (east of the Wright Memorial Bridge) are the only major drainages present within
the project area. There are five additional jurisdictional un-named drainages identified
within the project area (see Table 2). These include two canals which connect to Maple
Swamp and drain into Great Swamp and Deep Creek (North River) that are along the
mainland portion of US 158 (5001 and S002). Two modified natural streams were
identified along US 158 that drain into Currituck Sound (S003 and S004). The southern
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Table 2. Jurisdictional Stream Features Found in the Project Area

Appendix A
) NCDENR-DWQ | Best Usage Figure
Water Resource D 1o Index Number | Classification Where
[llustrated
UT? to Deep 5
Creek® >0t iy - 0
UT to Goose Pond® | 5002 30-2-9 sC 5(d)
T to Dowdy’
UT to Dowdy’s 5003 30-1-15 SC 5(e)
Bay 14
UT to Dowdy’s 5004 30-1-15 SC 5(e)
Bay 2/
. 4 1
Jean Guite Creek Jean Guite 30-1-17 SC 5(h)
Creek
T J
UT to Sander’s 5005 30-1-11 SC 5(1)
Bay*

In counterclockwise order around the project area, starting in the northwest quadrant, south of the Aydlett
Road/US 158 intersection.

2Unnamed tributary

3North River/Albemarle Sound tributary

4Currituck Sound tributary

SAll tidal salt waters protected for: secondary recreation such as fishing, boating, and other activities
involving minimal skin contact; fish and noncommercial shellfish consumption; aquatic life propagation
and survival; and wildlife.

portion of the project area (east of the Wright Memorial Bridge) crosses Jean Guite Creek
and there is also a small stream (S005) identified within the maritime swamp near the C2
bridge corridor landing area on the Outer Banks that also drains into Currituck Sound.
The location of each feature is shown on Figure 5 in Appendix A. The physical
characteristics of these streams are provided in Table 3.

Several small natural ponds and naturalized excavated ponds exist on both the
mainland and the Outer Banks (see Figures 5 and 6 in Appendix A). There are a total of
19 jurisdictional ponds that occur within the project area, totaling approximately 9.6
acres. One of these ponds occurs within Maple Swamp on the mainland (P1), and the
other 18 ponds are found on the Outer Banks (P2-P20). Nine of these ponds (P1, P2, P4,
P7-P9, and P16-P18) have surface hydrologic connections (often through jurisdictional
wetlands) to Currituck Sound, which is a traditional navigable waterway. The other ten
ponds were determined to be jurisdictional via sub-surface hydrologic connections
created by porous sandy soils. Ponds that are not naturalized or are excavated wholly in
uplands, such as stormwater retention ponds, are not jurisdictional and thus not
included in open water acreage.

3-3 December 2011



Natural Resources Technical Report

STIP R-2576, Currituck and Dare County, NC

Table 3. Physical Characteristics of Stream Features in the Project Area

Bank Bankful | Water App_endlx
. ; ; Channel : . A Figure
Map ID | Height | Width in | Depth Substrate Velocity | Clarity Where
in Feet Feet in Feet
lllustrated
Organic
S001 3.0 15.0 0.0 debris, N/A N/A 5(d)
silt, sand
5002 1.0 5.0-10.0 0.3 Silt, sand Slow Turbid 5(d)
lightl
S003 20 | 50200 | 0315 | Silt, sand | Moderate | >.8M 5(e)
turbid
Organic
5004 0.0-1.0 5.0-8.0 0.0 debris, N/A N/A 5(e)
silt, sand
Jean .
lightl
Guite 6.0 75.0 40 | Siltsand | Slow | Cu8hY | 54
turbid
Creek
Organic .
lightl
S005 1.020 | 5.0-100 | 03 debris, Slow | Snshtly 5(1)
) turbid
silt, sand

Note: Streams S001 and S004 did not have water present at time of evaluation.

Additional water resources in the project area include Currituck Sound, Maple Swamp,
Great Swamp, and the Intracoastal Waterway (sometimes referred to as Coinjock Canal).
Approximately 3,900 acres of Currituck Sound open water occur within the project area.
The total drainage area for Currituck Sound is approximately 280 square miles.
Currituck Sound is an oligohaline (brackish) estuary extending from the North
Carolina/Virginia state line approximately 29 miles south to its confluence with
Albemarle Sound. Water is supplied to Currituck Sound from three primary sources:
riverine, precipitation, and marine. The main sources of fresh water include the North
Landing River, Northwest River, Tull Creek, and Jean Guite Creek. Jurisdictional
stream features S003, S004, and S005 also drain into Currituck Sound. The AIWW
provides a hydrologic corridor between North River (a tributary to Albemarle Sound)
and Currituck Sound.

Historic and present stressors to Currituck Sound include natural and anthropogenic
fluctuations in nutrient loading, turbidity, and salinity (USACE, 2010). Increased
development in the watershed has increased the amount of nutrients in runoff into the
sound. Bottom disturbing fishing gear, construction of docks/piers/marinas, storms,
shoreline erosion, dredging, boating, sedimentation, and runoff have all contributed to
increased turbidity in the sound. The erosion of some marsh islands in the sound
because of wave energy and decreased sediment accretion has increased the wind fetch,
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creating more wave energy that can re-suspend particles in the water, increasing
turbidity (USACE, 2010).

However, data collected by USGS showed that the yearly average turbidity in Currituck
Sound was relatively low during 2006 and 2007, meeting standards for Outstanding
Resource Water (ORW) designation (<25 NTU). Currituck Sound has been denied ORW
designation in the past as a result of high nutrient levels and resulting algal blooms
(NCDEHNR, 1994). The sound has become more saline since the late 1980s possibly as a
result of winds driving more saline water into the sound from other water bodies,
droughts, and ocean overwash during severe storms. The sound still does not have
ORW designation. Increased salinity in the northern portion of Currituck Sound has
been attributed to northerly winds driving water south from the Chesapeake Bay. The
same data also suggested that increased salinity in the southern portion of Currituck
Sound may be a result of southerly winds driving water north from the Albemarle
Sound (Caldwell, 2001).

Maple Swamp has an approximate area of 4,350 acres with elevations ranging from sea
level to 6 feet. Approximately 494 acres of Maple Swamp that are considered
jurisdictional wetland occur within the project area and about 300 acres of that has been
logged in the past three years. Water is supplied to Maple Swamp by proximity to
groundwater and precipitation. Drainage may be influenced by wind-driven water in
Currituck Sound. During storm events, the storm surge enters the northern end of
Maple Swamp through Coinjock Bay and Currituck Sound. Existing SR 1140 (Aydlett
Road) bisects Maple Swamp, linking Aydlett with US 158. Ten drainage culverts under
the road allow water exchange between the southern and northern sections of the
swamp. Although no published studies are available on Maple Swamp hydrology,
topographic maps indicate water flow in the swamp to be primarily from south to north
with field observations indicating that Aydlett Road may somewhat restrict this
northward flow. A detailed analysis of Maple Swamp groundwater conducted for the
project is presented in Mid-Currituck Bridge Project, Preliminary Assessment of Maple
Swamp Groundwater System (Parsons Brinckerhoff, 2010). This analysis included a review
of relevant literature and topography of the area and resulted in a conceptualization of
groundwater flow in the swamp. The study concluded that groundwater primarily
flows into the swamp from the adjacent ridges to the east and west, and then flows
slowly out of the swamp from south to north into Currituck Sound. There are also
several man-made canals that may occasionally drain the southern portions of Maple
Swamp to the Great Swamp and North River.

Great Swamp and the adjacent forests and marshes bordering North River and Deep
Creek have an approximate area of 233.6 square miles. Great Swamp is one of the
largest swamps remaining in North Carolina (Frost et al., 1990). Water is supplied to
Great Swamp by groundwater and precipitation. Within the project area, there are
approximately 203.7 acres of Great Swamp that were determined to be jurisdictional
wetlands. This area is found on the western side of US 158 throughout a substantial
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portion of the project area. While Deep Creek, North River, and the associated marshes
mainly occur outside the project area, they are contiguous with Great Swamp. Also
contiguous with Great Swamp is the AIWW. Several non-jurisdictional ditches
transport runoff from roads and agricultural fields to Maple Swamp and Great Swamp.
Jurisdictional stream features S001 and S002 connect to Maple Swamp and appear to
drain primarily into Great Swamp.

3.2.2 Water Use Classification

All waters found within the project area are designated as “SC” under North Carolina's
water quality classifications by NCDENR-DWQ (NCDENR-DWQ, 2008). This saltwater
classification represents the minimum quality standards applicable to all saltwaters.
Suitable activities for waters classified SC include “aquatic life propagation and survival,
fishing, wildlife and secondary recreation” (NCDENR-DWQ, 2008a). Most of Currituck
Sound and all waters of the project area are closed to harvesting shellfish for direct
marketing purposes or human consumption. The waters of Currituck Sound are
classified as joint fishing waters by agreement of the North Carolina Marine Fisheries
Commission (NCMFC) and the North Carolina Wildlife Resources Commission
(NCWRC), and are subject to fishing regulations enforced by both agencies (North
Carolina Register, 15A NCAC 03Q.0202). There are no water bodies classified as High
Quality Waters (HQW), Outstanding Resource Waters (ORW), or Water Supply
watersheds (WS-I, WS-II) within 1.0 mile downstream of the project area. There are no
waters within 1.0 mile of the project area designated on the 303(d) list because of high
sedimentation/turbidity levels or highway runoff causing degraded water quality
(NCDENR-DWQ), 2006).

Primary Nursery Areas (PNAs) are low salinity state-designated waters in the upper
reaches of streams which are used by marine and estuarine fishes and invertebrates
during early development. The only state-designated PNA in the project area is Jean
Guite Creek which crosses US 158 just east of the Wright Memorial Bridge (see Figure 7
in Appendix A). All of the detailed study alternatives, with the exception of the
Preferred Alternative, cross Jean Guite Creek. Secondary nursery areas occur in the
lower reaches of streams and bays. Portions of Currituck Sound function as a secondary
nursery area for diadromous fish species (fish that use both marine and freshwater
habitats) that utilize the area, but no state-designated Secondary Nursery Areas are
crossed by the detailed study alternatives, including the Preferred Alternative.

Anadromous (fish that spawn in freshwater but live mainly in saltwater) Fish Spawning
Areas (AFSA) are low salinity, state-designated waters that contain the physical,
chemical, and biological attributes necessary for anadromous fish to spawn successfully.
No AFSA are crossed by the detailed study alternatives, including the Preferred
Alternative.
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Point source pollution within the project area is limited. There are three facilities
requiring a National Pollution Discharge Elimination System Permit (NPDES) in
Currituck County: the Mainland Water Treatment Plant (WTP), the Currituck County
WTP, and the Southern Outer Banks Water System WTP. All of these facilities are
located within the same subbasin as the project area. Violations have only been reported
in relation to the Currituck County WTP (personal communication, Gil Vinzani,
Environmental Engineer, NCDENR-DWQ, April 28, 2008). The facility has exceeded
limits for daily Total Residual Chlorine (TRC) multiple times since 2005 (personal
communication, Ron Berry, Environmental Engineer, NCDENR-DWQ), April 28, 2008).

Local non-point source pollution is typical of developed areas and generally is in the
form of stormwater runoff. Additional potential pollution sources are incidental spills
of petroleum and exhaust emissions associated with the heavy boat traffic in the area.
The project area is influenced by basin-wide land uses, including runoff from
agricultural and livestock operations.

3.2.3 Impacts to Water Quality

3.2.3.1 Temporary Impacts

The most notable temporary impact to water quality would be the increased turbidity
levels produced during construction of the Mid-Currituck Bridge with MCB2, MCB4,
and the Preferred Alternative. The duration and severity of these impacts would vary
based on the number of simultaneous construction sites, which is likely to be a
minimum of three, and the construction methods. Construction methods for a Mid-
Currituck Bridge are described in Sections 1.3, 1.4, and 1.5. If a Mid-Currituck Bridge is
included in the alternative selected for implementation, NCTA would continue to work
with environmental resource and regulatory agencies as the project progresses into final
design and permit application to refine these construction methods.

Increased turbidity and sedimentation in Currituck Sound could occur from pile-
driving. Increases in turbidity and sedimentation can negatively affect aquatic flora and
fauna by depressing light penetration, lowering dissolved oxygen levels, and limiting
visibility. Turbidity curtains would be in place to contain particles suspended during
pile-driving in submerged aquatic vegetation (SAV) habitat (including existing beds), as
defined by NCMFC, as well as when necessary in potential SAV habitat (see Section
4.2.1.2). Driving piles generates less disturbance to the sediment than jetting; therefore,
piles would not be jetted. In addition, remaining turbidity impacts from construction
would likely diminish soon after construction ceased. Still, it is recognized that as a
result of poor water circulation in the sound, some temporary impacts might become
permanent if the environment could not recover from the disturbance. NCTA would
conduct post-construction water quality studies and if water quality in the project area
were deemed substantially degraded because of the project impacts, potential additional
mitigation measures would be discussed with NCDENR-DWQ to ensure an
environmentally responsible project.
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Turbidity and sedimentation levels also would temporarily increase as a result of runoff
from construction areas on land, until post-construction re-vegetation occurs.
Temporary impacts to water quality from this source would be minimized through the
use of NCDOT erosion and sedimentation control measures.

3.2.3.2  Permanent Impacts

Permanent impacts to water quality would be primarily associated with increased levels
of bridge and highway runoff, which is considered a non-point source discharge. The
effects of runoff are highly site specific. The primary pollutants associated with bridge
and highway runoff include particulates, organic compounds, nutrients, and heavy
metals. These pollutants accumulate on impervious surfaces and derive from
automobiles and materials used in construction and maintenance of roadways. These
substances have the potential to affect negatively aquatic life by directly or indirectly
interfering with various biological processes and cycles. It is difficult to predict the
amounts and specific types of future pollutants that will occur on a roadway, as well as
the frequency and severity of future rain events which determine level of exposure. The
highest traffic volumes (highest pollutant production) in the project area currently occur
on summer weekends and it is assumed that this will continue in the future given the
tourism-based nature of the Outer Banks.

Pollutants discharged into Currituck Sound from a bridge could dissipate slowly
because of poor water circulation, and could result in higher sediment pollutant levels
and bioaccumulation when compared to bridges over high-flow areas with better water
circulation. Thermal and turbidity differences in runoff could also affect water quality
by depressing oxygen levels and light penetration.

Based solely on the increased amount of impervious surface area (Table 4), MCB2 would
result in the greatest increase in runoff, whereas ER2 (assuming reversing the center turn
lane of US 158 for hurricane evacuation) would result in the smallest increase. The
Preferred Alternative, MCB4, and ER2 with a third outbound lane on US 158 would
have similar increases in impervious surface area with amounts between MCB2 and ER2
(with reversing the center turn lane). The removal of Aydlett Road (2.8 acres) is factored
into impervious surface area calculations for Option B in Table 4. Use of mainland
approach road Option A (included in the Preferred Alternative) would result in
approximately 0.4 acre more impervious surface area than Option B. For the road
widening portions of the detailed study alternatives, including the Preferred
Alternative, infiltration strips and ditches that would transport water to dry infiltration
basins would be implemented to treat highway runoff along NC 12. Along US 158,
ditches would be used to transport water to existing outfalls. A detailed analysis
predicting future pollutant concentrations in runoff for each DEIS detailed study
alternative is presented in the Assessment of Alternatives for Treating Bridge Runoff
(Parsons Brinckerhoff, 2009).
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Table 4. Existing and Proposed Impervious Surface Areas by Detailed Study

Alternative
ER2 MCB2/C1 MCB2/C2 MCB4/C1 MCB4/C2 Preferred
(acres) (acres) (acres) (acres) (acres) Alternative
Option A
Existing
Impervious 290.4 290.4 290.4 290.4 290.4 290.4
Surface
Proposed
Impervious 3794 417.2 410.8 377.0 3714 361.9
44.7 412. 405. 70.4 4. ’
Surface (344.7) (412.0) (405.6) (370.4) (364.8)
Increase in Impervious Surface
89.0 87.3 77.8 47.1 38.4
Road 2.
04 (54.3) (82.1) (72.6) (40.5) (31.8) 32.9
Bridge 0.0 39.5 42.6 39.5 42.6 38.6
Total/Percent 89.0/30.6 126.8/43.7 120.4/41.5 86.6/29.8 81.0/27.9 71.5/24.6
Increase (54.3/18.7) | (121.6/41.9) | (115.2/39.7) | (80.0/27.5) | (74.4/25.6) e
Option B
Existing
Impervious NA 290.4 290.4 290.4 290.4
Surface (acres)
E;ii(;i?jus NA 416.8 4104 376.6 371.0
411.6 405.2 370. 364.4
Surface (acres) ( ) (4052) (370.0) ( )
Increase in Impervious Surface
96.8 87.3 56.6 479
Road NA
oad (acres) (91.6) (82.1) (50.0) (41.3)
Bridge (acres) NA 29.6 32.7 29.6 32.7
Total (acres)/ NA 126.4/43.5 120.0/41.3 86.2/29.7 80.6/27.8
Percent Increase (121.2/41.7) | (114.8/39.5) | (79.6/27.4) (74.0/25.5)

The numbers in parentheses reflect the impact if reversing the center turn lane is used to reduce hurricane
evacuation clearance times rather than constructing a third outbound lane. When there is no number in
parentheses, the impact would be identical for either hurricane evacuation option. The removal of Aydlett

Road is factored into impervious surface area calculations for Option B.

The stormwater management plan proposed for the Preferred Alternative is described in
Section 1.6. NCTA would comply with NC Session Law 2008-211 (An Act to Provide for
Improvements in the Management of Stormwater in the Coastal Counties in Order to
Protect Water Quality) to the maximum extent practicable for the additional impervious

surface area created by this project. A final stormwater management plan for

minimizing the potential impact of project pollutants would be developed in association

with NCDENR-DWQ and other state and federal environmental resource and

regulatory agencies during final design of the alternative selected for implementation
and in the process of obtaining related permits.

Additional impacts to water quality could occur from single pollution events such as

incidents resulting in hazardous spills on proposed bridge structures or widened
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roadways. Based on the predominantly residential land use of the area and lack of
heavy industry, bulk cargo is likely to consist of household and petroleum products. If
spilled, these products degrade over time, but would have short-term negative effects on
water quality. NCTA has a hazardous spill contingency plan should any spill occur. A
hazardous spill contingency plan is also in place for Currituck and Dare counties and
involves participants from local, state, and federal agencies.

Impacts to salinity, water supply, and wastewater treatment should not result from any
of the detailed study alternatives, including the Preferred Alternative. Salinity levels
would not change because of the presence of a bridge across Currituck Sound since
existing flow patterns would not be altered. It is not expected that the increased
impervious surface area with the detailed study alternatives, including the Preferred
Alternative, would have a measurable effect on well fields and groundwater tables on
the mainland or the Outer Banks. If any of the proposed improvements associated with
the detailed study alternatives would impact existing septic tanks, the tanks would be
properly removed prior to construction.
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4.0 Biotic Resources

4.1 Terrestrial Communities

4.1.1 Terrestrial Habitat

Plant communities are represented as distinct assemblages of dominant vegetation. The
communities within the project area were identified and characterized based on the
dominant vegetation found in the canopy, subcanopy, shrub, and herbaceous strata.
Plant communities were identified through the interpretation of aerial imagery (1998
Color-Infrared Digital Ortho Mosaics and 2002, and 2006-2007 color aerial photography),
as well as through field observations conducted in April 1994 and June 1995; during the
period from September 2007 through January 2008; in May, July, and October 2008; and
in January 2009.

Plant communities vary with respect to local geologic, hydrologic, and soil conditions.
Some communities have been influenced at some time by such disturbances as logging,
livestock grazing, suppression of natural fires, and modification of hydrologic regimes.
As a consequence of disturbance and plant succession, some of the habitats in the project
area represent intermediate stages or ecotones of the distinct plant communities
described in this section. These areas have been included within the most characteristic
or representative community. Because of human disturbance, many of the biotic
communities described below do not correspond directly to natural communities
described by Schafale and Weakley (1990). Where applicable, the community or
communities from Schafale and Weakley (1990) that most closely correspond to those
described in this report have been included in the descriptions. All Section 404
jurisdictional wetland community names begin with the word “wetland.” This results
in some redundancy (e.g., “Wetland Freshwater Marsh”), but provides a method of
rapidly identifying all of the wetland communities. Two Section 404 jurisdictional
communities (ponds and open water) that are considered “waters” rather than
“wetlands” by USACE (1987) are described in Section 4.2.1.

Twenty-one (21) community types occur within the approximately 6,625-acre project
area. Of these 21 communities, seven communities are the result of direct human
disturbance, including: man-dominated land, agricultural land, pine forest, shrub/scrub,
wetland man-dominated land, wetland pine forest, and wetland shrub/scrub. Fourteen
(14) communities can be considered to be relatively natural systems: mixed-
pine/hardwood forest, hardwood forest, maritime shrub/grassland, maritime forest,
wetland mixed-pine/hardwood forest, wetland hardwood forest, wetland bay forest,
wetland swamp forest, wetland maritime shrub/grassland, wetland maritime forest,
wetland maritime swamp, wetland freshwater marsh, ponds, and open water. Scientific
and common names of plants referenced in this report are found in Appendix B. Ponds
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and open water areas exist naturally and as a result of human disturbance within the
project area and are described in Section 4.2.1. Figure 6 in Appendix A depicts the
distribution of these communities throughout the project area. Table 5 contains the
acreages of each biotic community type present in the entire project area, along with the
associated Cowardin et al. (1979) classification codes and NCDENR-DWQ wetland
quality rating (if applicable).

Table 5. Coverage of Biotic Communities within the Project Area!

NCDENR-
Biotic Community Clgg\ilf?cr:g[[?on Wz\tll\gd Acreage
Rating®
Upland man-dominated land N/A N/A 1,031.19
Upland agricultural land N/A N/A 403.87
Upland pine forest N/A N/A 35.85
Upland shrub/scrub N/A N/A 21.74
Upland mixed-pine/hardwood forest N/A N/A 69.29
Upland hardwood forest N/A N/A 23.39
Upland maritime shrub/grassland N/A N/A 156.67
Upland maritime forest N/A N/A 96.77
. PEM1/2B,
Wetland man-dominated land PSS1/3/4B 69.67 30.42
Wetland pine forest PFO4B 49.002 3.16
Wetland shrub/scrub PSS1/3/4B 38.67 298.25
Wetland mixed-pine/hardwood forest PFO1/3/4B 59.67 107.40
Wetland hardwood forest PFO1/3E 74.33 102.73
Wetland bay forest PFO1/3E 75.003 5.72
Wetland swamp forest PFO1/3F 78.00 166.29
Wetland maritime shrub/grassland PEM1/2B, PS51/3/4B 20.67 4.13
Wetland maritime forest PFO1/3/4B 65.00 26.69
Wetland maritime swamp EZIS;/g?/:l%Z;‘LP, 74.33 27.06
Wetland freshwater marsh E2EM1P 87.00 100.17
PUB2/3/4H/x,

Pond E1UB2/3/4Lx N/A 9.62
Open water ElUBEZ {?Z%I;]{I;/M/x, N/A 3,904.55
Total 6,625.15

This table has been updated since the DEIS was published to reflect changes as a result of logging in Maple
Swamp that occurred between 2006 and July 2010. Previously forested communities that were logged are
now mapped as wetland shrub-scrub and are in the early stages of succession. Revisions were also made
after wetland features were evaluated on November 30 and December 1, 2010 by a NCDENR-DCM
representative verifying CAMA jurisdiction.

2Wetland ratings are an average from three sites within each community.

3Only one example of this wetland community is found in the project area.
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4111  Upland Man-Dominated Land

Areas mapped within this category include residential and commercial structures,
roadways, and maintained areas such as lawns, yards, road edges, power line corridors,
and non-jurisdictional ponds dug out of upland (such as stormwater retention ponds).
Vegetation in these communities has been altered or natural succession has been
restricted by routine human use or management. Agricultural and silvicultural
dominated landscapes (shrub/scrub) are distinct man-created communities, but are
excluded from this category for the purposes of accounting acreages of different land
use.

41.1.2  Upland Agricultural Land

Agricultural land is composed of primarily croplands and a few pasture lands. Major
crops of the area include corn, soybeans, potatoes, peanuts, and small grains.

41.1.3  Upland Pine Forest

The pine forest community represents areas where loblolly pine plantations have been
cut and natural regeneration of a pine-dominated forest has occurred. The resulting
community consists of a nearly monospecific stand of loblolly pine with few additional
species.

4114  Upland Shrub/Scrub

The shrub/scrub community is comprised of previously cultivated and recently logged
lands that are in the early stages of regeneration. This community is defined more by
disturbance history than by a distinct assemblage of plants. The vegetation of a
shrub/scrub community is characterized by a dense shrub layer comprised of various
combinations of sweetgum, red maple, tulip poplar, loblolly pine, wax myrtle, winged
sumac, and eastern red cedar. These areas often have a dense growth of woody vines
that include yellow jessamine, muscadine, greenbrier, Virginia creeper, Japanese
honeysuckle, and poison ivy. Open areas within the shrub thickets contain weedy
species such as blackberry, dog fennel, yarrow, Venus' looking-glass, cudweed, day
flower, and pokeweed.

4.1.1.5  Upland Mixed-Pine/Hardwood Forest

The mixed-pine/hardwood forest represents a transitional community between pine
forest and hardwood forest. This community is often indicative of an area that has been
logged or used in agriculture, and is dominated by loblolly pine in combination with
various species of hardwood. As the pines age and die out they are replaced by
hardwoods, eventually resulting in a stable hardwood forest community.

Loblolly pine makes up a substantial portion of the canopy (50 percent or greater) along
with numerous hardwood species that include tulip poplar, sweetgum, red maple, water
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oak, and laurel oak. The open shrub layer includes swamp red bay, horse sugar, giant
cane, highbush blueberry, American holly, and sourwood. The sparse herbaceous layer
includes netted chainfern in shaded, depressional areas.

41.1.6  Upland Hardwood Forest

The hardwood forest community most closely resembles the mesic mixed hardwood
forest described by Schafale and Weakley (1990). This community occurs on moist
upland soils adjacent to the wet hardwood forest and swamp forest communities. This
community is dominated by species characteristic of both dry and mesic communities.

The closed canopy is dominated by a combination of upland trees that include white
oak, southern red oak, and black oak, as well as more mesic species that include tulip
poplar, sweetgum, water oak, and red maple. The sparse to moderately dense shrub
layer also contains a mixture of dry upland and more mesic species that includes
flowering dogwood, sourwood, ironwood, horse sugar, and giant cane. Common
woody vines include poison ivy and greenbrier. The sparse herbaceous layer is
comprised of ferns that include netted chainfern and southern lady fern in shaded,
depressional areas.

4.1.1.7  Upland Maritime Shrub/Grassland

The maritime dry shrub/grassland community occupies sand deposits behind and
between low dunes on barrier islands. This community includes areas that are similar to
the maritime dry grassland and maritime shrub communities described by Schafale and
Weakley (1990). Prior to artificial dune stabilization and man-induced alteration of
hydrology, periodic sea water flooding would have eliminated all but the most salt
tolerant species resulting in a distinct assemblage of herbaceous species interspersed
with scattered clumps of shrubs. Increased protection from flooding has resulted in a
community dominated by numerous weedy herbaceous and woody species that are
characteristic of disturbed areas.

Areas dominated by trees and shrubs contain live oak, loblolly pine, eastern red cedar,
persimmon, northern bayberry, and black cherry. Open areas dominated by herbaceous
species contain switchcane, crabgrass, thoroughwort, broomsedge, toad flax, goldenrod,
cudweed, rush, plantain, blackberry, and pineweed. Woody vines are also prevalent
and include muscadine and greenbrier.

4.1.1.8  Upland Maritime Forest

The maritime forest community includes a mixture of forest communities described as
maritime evergreen forest and maritime deciduous forest by Schafale and Weakley
(1990). This community is located on the sound side of the Outer Banks where
vegetation is protected from much of the ocean salt spray and overwash. This
community may be composed almost entirely of live oaks and yaupon in the most
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ocean—exposed areas (eastern side of the forest). However, the more-protected, western
portions of this community can consist of a more diverse canopy of hardwoods (e.g., red
maple, sweetgum, water oak, and ironwood) and loblolly pines with an understory of
relatively salt intolerant species such as flowering dogwood and giant cane.

4.1.1.9 Wetland Man-Dominated Land

Areas mapped within this category include residential and commercial maintained areas
such as lawns, yards, road edges, and power line corridors. Vegetation in these
communities has been altered or succession has been restricted by routine human use or
management. Unlike the upland version of this community, habitats categorized within
the wetland man-dominated lands have the vegetation, soil characteristics, and
hydrologic regime necessary to be regulated as a Section 404 jurisdictional wetland by
USACE (1987). In the Cowardin et al. (1979) system of wetland classification these
communities can be classified as “Palustrine Scrub-Shrub Wetlands” (codes PSS1/3/4B)
or “Palustrine Emergent Wetlands” (codes PEM1/2B) that are maintained in a constant
state of early succession by human activity.

4,.1.1.10 Wetland Pine Forest

The wetland pine forest community represents areas where loblolly pine plantations
have been cut and natural regeneration of a pine-dominated forest has occurred. The
resulting community consists of a nearly monospecific stand of loblolly pine with few
additional species. Unlike the upland version of this community, these areas possess the
soil characteristics and hydrologic regime necessary to be regulated as a Section 404
jurisdictional wetland by USACE (1987). In the Cowardin et al. (1979) system of wetland
classification these communities can be classified as a “Palustrine Forested Wetlands”
(code PFO4B).

4.1.1.11 Wetland Shrub/Scrub

The wetland shrub/scrub community is comprised of previously cultivated and recently
logged lands that are in the early stages of regeneration. This community is defined
more by disturbance history than by a distinct assemblage of plants. The vegetation of a
shrub/scrub community is characterized by a dense shrub layer comprised of various
combinations of sweetgum, red maple, tulip poplar, loblolly pine, wax myrtle, winged
sumac, and red cedar. These areas often have a dense growth of woody vines that
include yellow jessamine, muscadine, greenbrier, Virginia creeper, Japanese
honeysuckle, and poison ivy. Open areas within the shrub thickets contain weedy
species such as blackberry, dog fennel, yarrow, Venus' looking-glass, cudweed, day
flower, and pokeweed. Unlike the upland version of this community, habitats
categorized within the wetland shrub/scrub community have the vegetation, soil
characteristics, and hydrologic regime necessary to be regulated as a Section 404
jurisdictional wetland by USACE (1987). In the Cowardin et al. (1979) system of wetland
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classification these communities can be classified as a “Palustrine Scrub-Shrub
Wetlands” (codes PSS1/3/4B).

4.1.1.12 Wetland Mixed-Pine/Hardwood Forest

The wetland mixed-pine/hardwood forest represents a transitional community between
pine forest and hardwood forest. This community is often indicative of an area that has
been logged or used in agriculture and is dominated by loblolly pine in combination
with various species of hardwoods. As the pines age and die out they are replaced by
hardwoods, eventually resulting in a stable hardwood forest community.

Loblolly pine makes up a substantial portion of the canopy (50 percent or greater) along
with numerous hardwood species that include tulip tree, sweetgum, red maple, water
oak, and laurel oak. The open shrub layer includes swamp red bay, horse sugar, giant
cane, highbush blueberry, American holly, and sourwood. The sparse herbaceous layer
is comprised of netted chainfern. Unlike the upland version of this community, habitats
categorized within the wetland mixed-pine/hardwood forest category have the
vegetation, soil characteristics, and hydrologic regime necessary to be regulated as a
Section 404 jurisdictional wetland by USACE (1987). In the Cowardin et al. (1979)
system of wetland classification these communities can be classified as “Palustrine
Forested Wetlands” (codes PFO1/3/4B).

4.1.1.13 Wetland Hardwood Forest

The wetland hardwood forest community type occurs on areas of interstream flats with
poorly drained mineral soils or shallow organic soils. Areas mapped as this community
within the project area correspond to the non-riverine wet hardwood forest described by
Schafale and Weakley (1990). The occurrence of this community is dependent on
seasonal flooding or saturation, substantial mineral inputs, and the absence of fire.
These areas grade into swamp forest as mineral content of the soil decreases and
flooding frequency increases.

The vegetation of this community is characterized by a closed canopy dominated by
laurel oak, water oak, swamp chestnut oak, tulip poplar, red maple, sweetgum, and
swamp tupelo. The canopy composition differs substantially from that of the swamp
forest in that oaks are a major component and the overall diversity of hardwoods is
greater. The sparse shrub layer contains horse sugar, swamp red bay, American holly,
giant cane, fetterbush, paw paw, ironwood, highbush blueberry, and sweet pepperbush.
The sparse herbaceous layer contains netted chainfern, royal fern, and false nettle.
Unlike the upland version of this community, habitats categorized within the wetland
hardwood forest category have the vegetation, soil characteristics, and hydrologic
regime necessary to be regulated as a Section 404 jurisdictional wetland by USACE
(1987). In the Cowardin et al. (1979) system of wetland classification these communities
can be classified as “Palustrine Forested Wetlands” (codes PFO1/3E).
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4.1.1.14 Wetland Bay Forest

The community type classified as bay forest (Schafale and Weakley, 1990) occurs on
areas of interstream flats that have very poorly drained organic soils. Within the project
area, this community occurs on the Ponzer muck soil series. The occurrence of bay
forest is dependent on a combination of factors that include seasonal flooding or
saturation, the absence of substantial mineral inputs, the presence of very nutrient-poor
organic soils, and the absence of fire for extended periods. Areas with greater mineral
inputs and better nutrient availability support a greater diversity of hardwood trees, and
areas with more frequent fires support various pocosin communities.

Vegetation of the bay forests within the project area is comprised of a closed canopy
dominated primarily by loblolly bay and red maple with lesser amounts of swamp red
bay, sweetgum, swamp tupelo, and sweetbay. The moderately dense to sparse shrub
layer is dominated by swamp red bay, sweetbay, sweet pepper bush, highbush
blueberry, and Virginia willow. The sparse herbaceous layer contains netted chainfern
and Virginia chainfern. This community grades into swamp forest with a shift from
nutrient-poor organic soils to mineral soils with greater nutrient availability. This
community possesses the vegetation, soil characteristics, and hydrologic regime
necessary to be regulated as a Section 404 jurisdictional wetland by USACE (1987). In
the Cowardin et al. (1979) system of wetland classification these communities can be
classified as “Palustrine Forested Wetlands” (codes PFO1/3E).

4.1.1.15 Wetland Swamp Forest

Swamp forests of the project area most closely resemble the non-riverine swamp forest
described by Schafale and Weakley (1990). This community occurs on very poorly
drained interstream flats on both organic and mineral soils. Swamp forests of the project
area occur on Ponzer muck, Wasda muck, Dorovan muck peat, Tomotley fine sandy
loam, and Munden loamy sand. The occurrence of swamp forest is dependent on
seasonal to frequent saturation or flooding and occasional mineral inputs that lead to
improved nutrient availability relative to bay forest and pocosin communities. As
mineral inputs decrease and fire frequency increases, these areas grade into bay forest.

Vegetation of the swamp forest is comprised of a closed canopy dominated primarily by
red maple, swamp tupelo, and sweetgum with lesser amounts of swamp chestnut oak,
water oak, and laurel oak. The moderately dense to sparse shrub layer is dominated by
red bay, sweetbay, Virginia willow, highbush blueberry, and American holly. Woody
vines include greenbrier, muscadine, and poison ivy. The sparse herbaceous layer
contains netted chainfern, Virginia chainfern, royal fern, and lizard's tail. This
community has the vegetation, soil characteristics, and hydrologic regime necessary to
be regulated as a Section 404 jurisdictional wetland by USACE (1987). In the Cowardin
et al. (1979) system of wetland classification these communities can be classified as
“Palustrine Forested Wetlands” (codes PFO1/3F).
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4.1.1.16 Wetland Maritime Shrub/Grassland

The wetland maritime shrub/grassland community primarily occupies interdunal swales
and other low areas on barrier islands. This community includes areas that are similar
to the maritime wet grassland and maritime shrub communities described by Schafale
and Weakley (1990). Prior to artificial dune stabilization and man-induced alteration of
hydrology, periodic sea water flooding would have eliminated all but the most salt
tolerant species resulting in a distinct assemblage of herbaceous species interspersed
with scattered clumps of shrubs. Increased protection from flooding has resulted in a
community dominated by numerous weedy herbaceous and woody species that are
characteristic of disturbed areas.

Areas dominated by trees and shrubs contain loblolly pine, eastern red cedar,
persimmon, wax myrtle, northern bayberry, and black cherry. Open areas dominated
by herbaceous species contain switchcane, crabgrass, thoroughwort, broomsedge, toad
flax, goldenrod, cudweed, rush, plantain, blackberry, and pineweed. Woody vines are
also prevalent and include muscadine and greenbrier. Unlike the upland version of this
community, habitats categorized within the wetland maritime shrub/grassland
community have the vegetation, soil characteristics, and hydrologic regime necessary to
be regulated as a Section 404 jurisdictional wetland by USACE (1987). In the Cowardin
et al. (1979) system of wetland classification these communities can be classified as
“Palustrine Scrub-Shrub Wetlands” (codes PSS1/3/4B) or “Palustrine Emergent
Wetlands” (codes PEM1/2B).

4.1.1.17 Wetland Maritime Forest

The wetland maritime forest community includes a mixture of forest communities
described as maritime evergreen forest and maritime deciduous forest by Schafale and
Weakley (1990). This community is located closer to the sound side of the Outer Banks
where vegetation is protected from much of the ocean salt spray and overwash. This
community may consist of a diverse canopy of hardwoods (e.g., red maple, sweetgum,
water oak, ironwood, etc.) and loblolly pines with an understory of relatively salt
intolerant species such as flowering dogwood, giant cane, and netted chain fern. Unlike
the upland version of this community, habitats categorized within the wetland maritime
forest community have the vegetation, soil characteristics, and hydrologic regime
necessary to be regulated as a Section 404 jurisdictional wetland by USACE (1987). In
the Cowardin et al. (1979) system of wetland classification these communities can be
classified as “Palustrine Forested Wetlands” (codes PFO1/3/4B).

4.1.1.18 Wetland Maritime Swamp

Equivalent to the maritime shrub swamp of Schafale and Weakley (1990), this
community occurs on sandy soils adjacent to the freshwater marshes of Currituck
Sound. These areas are frequently inundated but receive less flooding than the marshes.
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The vegetation is characterized by a closed canopy dominated by red maple, swamp
tupelo, sweetgum, and loblolly pine. The dense to open shrub layer contains swamp red
bay, wax myrtle, highbush blueberry, red maple, and sweetgum. The herbaceous layer
varies from moderately dense at the edge of the freshwater marsh to sparse further into
the forest. Species include marsh fern, netted chainfern, Virginia chainfern, royal fern,
false nettle, pennywort, spadeleaf, mock bishop's weed, water hemlock, cut grass,
slender spikegrass, sedges, rushes, and marsh seedbox. This community grades
landward into maritime forest as flooding frequency decreases. These communities
have the vegetation, soil characteristics, and hydrologic regime necessary to be regulated
as a Section 404 jurisdictional wetland by USACE (1987). In the Cowardin et al. (1979)
system of wetland classification these communities can be classified as “Palustrine
Forested Wetlands” (codes PFO1/3/4F) or “Estuarine Intertidal Shrub-Scrub Forested
Wetlands” (codes E2SS/FO1/3/4P).

4,.1.1.19 Wetland Freshwater Marsh

Extensive areas of wetland freshwater marsh (Schafale and Weakley, 1990) occur along
the margins of Currituck Sound on Currituck mucky peat soil. These areas are
irregularly flooded by wind tides that bring in nutrients and sediments. A diverse
assemblage of emergent herbaceous species dominates this community with scattered
shrubs occurring on small isolated hummocks.

The freshwater marshes of the project area resemble the oligohaline variant described by
Schafale and Weakley where cattail and big cordgrass are two of the dominant species.
The oligohaline variant is slightly influenced by salt but retains high plant diversity.
Additional herbaceous species include mock bishop's weed, creeping spikerush, arrow-
head, duck potato, arrow arum, false nettle, pennywort, spadeleaf, water hemlock,
bedstraw, cut grass, numerous sedges, rushes, three-square, bulrush, and marsh fern.
Scattered shrubs on small hummocks include groundsel-tree, red maple, and swamp
willow. This community grades upslope into maritime swamp and downslope into the
open water of Currituck Sound. This community has the vegetation, soil characteristics,
and hydrologic regime necessary to be delineated as a Section 404 jurisdictional wetland
by USACE (1987) and the characteristics necessary to be regulated as an AEC (coastal
marsh) under CAMA regulations. In the Cowardin et al. (1979) system of wetland
classification these communities can be classified as “Estuarine Intertidal Emergent
Wetlands” (code E2EM1P).

4.1.1.20 Logged Land in Maple Swamp

Field visits to locate logged areas in Maple Swamp were conducted on August 4 and 5,
2009 (aided by a GPS unit to identify logged boundaries) and August 16, 2010 (included
a flight over the swamp to confirm logged boundaries). A total of approximately 1,253
acres of forest were removed by logging activity between 2006 and July 2010. Figures
6(b) and 6(c) in Appendix A show the approximate boundaries of most of the clear cut
land in Maple Swamp based on the August 16, 2010 field visit; however, a small area of

4-9 December 2011



Natural Resources Technical Report STIP R-2576, Currituck and Dare County, NC

additional land was clear cut to the south of the area shown on Figures 6(b) and 6(c) in
the vicinity of NC 136 (Macedonia Church Road).

Much of the recent logging activity was not accounted for in the DEIS analysis of
temporary and permanent impacts to biotic communities as a result of the DEIS detailed
study alternatives including either Option A or Option B through Maple Swamp (i.e.,
MCB2 and MCB4). However, the updated biotic communities impact analysis in Section
4.1.2 of this document accounts for the recent logging in presenting the updated impacts
for MCB2 and MCB4, as well as the impacts for the Preferred Alternative. For example,
as presented in Section 4.1.2, the impacts to wetland swamp forest for MCB2 and MCB4
have been reduced since the DEIS because much of this community type in the
alternatives’ corridors was logged and is now considered to be wetland shrub/scrub. In
addition, the impacts to wetland shrub/scrub with MCB2 and MCB4 increased
substantially because all of the logged biotic communities are now considered to be this
community type.

The vegetation of the logged areas during 2009 to 2010 was representative of a wetland
depression meadow/freshwater marsh-like community and wetland shrub/scrub.
Portions of the logged areas also were being invaded by early successional tree species
such as red maple and sweet gum. Through natural succession over time (decades),
most of the logged areas will return to forested wetland communities if left undisturbed.

Clear cut logging alters some wetland functions and values. Comparison of NCDENR-
DWQ rating values for wetland hardwood forest and swamp forest, the two most
prevalent biotic communities in the logged areas, shows scores from 75 to 84 out of a
possible 100, which represents the highest score. The power line crossing of Maple
Swamp represents conditions similar to recently logged areas, and scored 69. The
NCDENR-DWQ rating system incorporates weighted values in the following categories:
water storage, stream bank/shore stabilization, pollution removal, wildlife habitat,
aquatic life, and recreation and education. Because the NCDENR-DWQ rating system is
weighted toward water quality functions, the scores may not accurately represent the
difference in wildlife usage and diversity. Wildlife species preferring canopy strata and
large areas of mature forests may not become re-established for decades after log
removal. Because these logged areas are within the boundaries of a system identified by
the North Carolina Natural Heritage Program (NCNHP) as a Significant Natural
Heritage Area (SNHA), they did and do continue to have the potential to provide
important and valuable habitat to the region.

4.1.1.21 Parcels in Maple Swamp and Great Swamp Potentially Separated from
Public Access (Landlocked) by the Preferred Alternative

An access management study was completed for the Preferred Alternatives in April
2011. The access management study concluded that six landlocked parcels would be
purchased as part of the Preferred Alternative. As shown on Figure 6(b) in Appendix A,
three of these parcels are in Maple Swamp to the east of the US 158/Mid-Currituck
Bridge interchange and the other three parcels are to the west of the interchange in Great
Swamp. These six parcels, comprising a total of approximately 160 acres, would be
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purchased during right-of-way acquisition for the Preferred Alternative and preserved
(assuming successful negotiations with willing sellers). Based on the results of the
Maple Swamp logged land analysis discussed in Section 4.1.1.20 and as shown on Figure
6(b), the parcels to be preserved in Maple Swamp have not been logged. The parcels in
Great Swamp also have not been logged.

As shown on Figure 6(b) the parcels that would be preserved in Great Swamp consist
mostly of wetland swamp forest, with some man-dominated land, hardwood forest,
wetland hardwood forest, and wetland mixed pine hardwood forest. The parcels that
would be preserved in Maple Swamp consist mostly of wetland hardwood forest and
wetland mixed pine hardwood forest, with some wetland swamp forest, hardwood
forest, and man-dominated land.

4.1.1.22  Significant Natural Heritage Areas

There are several SNHAs designated by NCNHP present in the project area (see Figure 7
in Appendix A). Portions of the Pine Island/Currituck Club Natural Area are within
Currituck Sound in the project area. The Pine Island/Currituck Club Natural Area
contains an extensive tidal freshwater marsh system along the eastern side of Currituck
Sound. This area is given a “C” status, which indicates that this is an outstanding
example of this community, though this community may be represented by better
examples in the state (NCNHP, 2005). Diverse marsh and shrub species can be found in
this area, and this community is described in further detail in Section 4.1.1.19. Figure 7
in Appendix A shows the SNHAs and other natural resource-related features in the
vicinity of the project area.

Maple Swamp is recognized by NCNHP as a SNHA. The area is a Natural Heritage
Priority Area and is assigned a “B” status, which represents a statewide significant site
that is among the highest quality occurrences in North Carolina. The significant features
associated with this site include an unusually extensive stand of loblolly bay forest,
which may represent the largest stand in the state and the most northern range of this
community. Predominant communities associated with Maple Swamp and found
within the project area also include non-riverine swamp forest and non-riverine wet
hardwood forest. These communities are discussed in further detail in Section 4.1.1, but
called wetland swamp forest and wetland hardwood forest.

Large portions of the forests and marshes surrounding North River and Deep Creek,
including Great Swamp, are recognized by NCNHP as SNHAs. These areas are rated as
having county significance, which indicates that they are significant, high quality sites,
although there are better examples in the region as well as in the state as a whole.
Significant features of these areas include good examples of tidal cypress/gum swamp
and areas of tidal freshwater marsh. These areas are also assigned a “B” status (see
above) because of the extensive tidal freshwater marsh areas and what are thought to be
natural and/or virgin stands of tidal cypress/gum swamp.
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4.1.1.23 Rare and Threatened Communities

Rare and threatened natural community types within the state are identified by NCNHP
and ranked based on rarity or because of factors making a particular community
especially vulnerable to degradation. Table 6 lists the rare and threatened natural
communities that have been identified within the project area by NCNHP (2008a).

Table 6. Rare and Threatened Natural Communities Found within the Project Area

Contains
NCNHP Rare or Threatened | gection 404 | State | Global Equivalent Mapped
Community Type Rank! | Rank? Communities
Areas

- Upland maritime

Maritime dry grassland No 52 G3 shrub/grassland
) s

Maritime wet grassland Yes 52 G3 Wetland maritime

shrub/grassland

Wetland maritime
Maritime shrub Yes S3 G4 shrub/grassland, upland
maritime shrub/grassland

Wetland maritime forest,

Maritime swamp forest Yes 5253 | G2G3 wetland maritime swamp
Maritime evergreen forest No S1 G2G3 Maritime forest
Ei)gs—:iverine wet hardwood Yes S1 Gl Wetland hardwood forest
Non-riverine swamp forest Yes 5253 | G2G3 Wetland swamp forest
Bay forest Yes 52 G3G4 Wetland bay forest
Tidal cypress/gum swamp Yes S3 G4 Wetland swamp forest?
Tidal freshwater marsh Yes 5253 G4 Wetland freshwater marsh

Source: NCNHP, 2008a

1 S1 = Critically imperiled in North Carolina because of extreme rarity or otherwise very vulnerable to
extirpation in the state. S2 =Imperiled in North Carolina because of rarity or otherwise vulnerable to
extirpation in the state. S3 =Rare or uncommon in North Carolina.

2 G1 = Critically imperiled globally because of extreme rarity or otherwise very vulnerable to extinction
throughout its range. G2 =Imperiled globally because of rarity or otherwise vulnerable to extinction
throughout its range. G3 = Either very rare and local throughout its range, or found locally in a restricted
area. G4 = Apparently secure globally, although it may be quite rare in parts of its range (especially at the
periphery).

3 There are no tidal cypress/gum swamps that occur within the project area. However, this community is
contiguous with wetland swamp forest communities within the project area in Great Swamp and Maple
Swamp.
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Maritime Communities

These areas include maritime dry and wet grassland, maritime shrub, and maritime
swamp and evergreen forests. Upland communities along barrier islands receive little
protection from development pressures, and consequently have undergone extreme
degradation. For these reasons, maritime communities include some of the most
endangered communities in North Carolina (NCNHP, 2008a). Maritime communities,
comprising upland and wetland habitats, are particularly susceptible to the effects of
fragmentation. Maritime forests and swamps serve as relatively stable sources of refuge
for many species of wildlife, contribute to the biodiversity of barrier islands, and often
occur as “islands” of habitat along the Outer Banks. The maritime forests along the
Currituck Outer Banks were given high priority status and were considered deserving of
protection (Lopazanski et al., 1988). Most of the maritime forest along the sound side of
the Outer Banks is under private ownership and subject to degradation. In order to help
minimize the impacts of development on maritime forest, the Currituck County Unified
Development Ordinance provides guidelines for both minimizing maritime forest
impacts during site development and rehabilitating maritime forest. Since the 1980s, the
County has worked proactively with property owners and developers to foster
awareness of the importance of maritime forests. SNHAs such as Currituck Banks,
Corolla Natural Area, Swan Island Natural Area, Currituck National Wildlife Refuge
(CNWR), Pine Island/Currituck Club Natural Area, and Kitty Hawk Woods contain
these maritime communities and are in the vicinity of the project area (see Figure 7 in
Appendix A). Another SNHA in the vicinity of the project area is the Southern Shores
Cypress Swamp. This small area is one of the few cypress swamps found on the Outer
Banks.

Non-Riverine Wetland Forests

Non-riverine wet hardwood and swamp forests most commonly occur on very poorly
drained flats in northeastern North Carolina. Within the project area, they occur in
Maple Swamp. Loss of these communities can be attributed to logging, development,
and conversion to agriculture and silviculture, since these areas are largely privately
owned. Once impacted these areas are unlikely to return to their original state. These
communities are heavily fragmented and only a few small stands containing large trees
still exist. Smaller gum and maple trees with dense shrub layers now dominate most of
these communities. The primary difference between non-riverine wet hardwood/
swamp forest and tidal cypress-gum swamp is topographic position and the source of
flooding, with non-riverine swamp forests being flooded with high groundwater, as
opposed to flowing or tidal sources (Schafale and Weakley, 1990). These are stable
communities that provide refuge for a large diversity of neotropical migrants, local
avian populations, reptiles, amphibians, and mammals (Schafale, 1999).

Tidal Communities

Tidal cypress/gum swamp and tidal freshwater marsh typically surround freshwater/
oligohaline water bodies in the coastal plain that are influenced by lunar and/or wind
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tides. Great Swamp and Currituck Sound are areas that contain estuarine and tidal
communities within the project area. These communities are also found in SNHAs such
as the North River/Deep Creek Marshes and Forest, Mamie Marshes and Ponds,
Harbinger Marshes, Church Island Marsh, Bell Point Marsh, Currituck Banks, Corolla
Natural Area, Swan Island Natural Area, CNWR, and the Pine Island/Currituck Club
Natural Area which are all present in the vicinity of the project area (see Figure 7 in
Appendix A). Primary threats to these communities include Common reed
encroachment and the resulting reduction of plant and animal diversity, reduced fire
regime allowing succession to other communities, and swamp drainage for
development and mosquito control; all of which have reduced the size of these areas.
Salt intrusion from storm surge events can also negatively affect these communities.
Few old growth cypress-gum swamps remain. This community provides refuge for a
diversity of avian, reptile, and amphibian species. Current protection efforts include a
large area of tidal freshwater marsh that is partly owned by the National Audubon
Society-Pine Island Audubon Sanctuary, but the remainder is privately owned
(NCNHP, 1990).

4.1.2 Impacts to Terrestrial Habitat

Permanent impacts to biotic communities include losses because of fill, bridge pilings,
drainage easements, and cleared maintenance corridors. Temporary impacts would
result from temporary fill and clearing during construction, but would likely return to
natural conditions over time. The estimated amounts of temporary impacts to biotic
communities for each detailed study alternative, including the Preferred Alternative, are
shown in Table 7 and Table 8. The estimated amounts of permanent impacts to biotic
communities for each detailed study alternative, including the Preferred Alternative, are
shown in Table 9 and Table 10. Forested wetland communities have been updated to
reflect logging in Maple Swamp since 2006, so some communities differ from the DEIS.
Forested wetland communities that were logged are now mapped as wetland
shrub/scrub.

Openings in forested communities created by vegetation removal and/or filling would
lead to adverse effects including community fragmentation, introduction of shade
intolerant weedy species, and alteration of other environmental factors that affect biotic
community dynamics. These “edge effects” would be most prominent in forest and
swamp communities of Maple Swamp and the Outer Banks with MCB2, MCB4, and the
Preferred Alternative. Impacts to Great Swamp and roadside communities associated
with ER2 and the road-widening portions of MCB2, MCB4, and the Preferred
Alternative would be less severe since these areas are near existing road corridors.

All of the detailed study alternatives with a Mid-Currituck Bridge, including the
Preferred Alternative, would affect less than one acre of Great Swamp along its eastern
fringe where it borders US 158. For MCB2/A and MCB4/A, this impact would consist of
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Table 7. Temporary Impacts to Biotic Communities by Detailed Study Alternative for

ER2, MCB2/A, and MCB4/A
Bioti . ER2 MCB2/A/C1 | MCB2/A/C2 | MCB4/A/C1 | MCB4/AIC2
iotic Community
(acres) (acres) (acres) (acres) (acres)
Upland man-dominated 75.0 7.4 7.9 8.2 8.2
land (1.7) (1.5) (2.0 (0.0) (0.0
Upland agricultural 29.9 1.7 1.7 1.7 1.7
land (0.0) (0.0) (0.0 (0.0) (0.0)
Upland pine forest 1.1 0.0 0.0 0.0 0.0
Upland shrub/scrub 1.3 0.0 0.0 0.0 0.0
Upland mixed-pine/ 4.5 0.1 0.1 0.1 0.1
hardwood forest (0.0 (0.0 (0.0 (0.0) (0.0)
Upland hardwood 1.3 0.0 0.0 0.0 0.0
forest (0.0)
Upland maritime 0.1 0.1 0.1 0.0 0.0
shrub/grassland
Upland maritime forest 0.0 0.0 0.0 0.0 0.0
Wetland man- 0.5 0.3 0.3 0.7 0.7
dominated land (0.0 (0.0 (0.0) (0.0) (0.0
Wetland pine forest 0.0 0.0 0.0 0.0 0.0
Wetland shrub/scrub 0.0 0.0 0.0 0.0 0.0
Wetland mixed-pine/
hardwood forest 0.0 0.0 0.0 0.0 0.0
Wetland hardwood 0.6 0.3 0.3 0.3 0.3
forest (0.0 (0.0 (0.0 (0.0) (0.0)
Wetland bay forest 0.0 0.0 0.0 0.0 0.0
1.1 1.1 1.1 1.1 1.1

Wetland forest

criand swathp Tores (0.0) (0.0) (0.0) (0.0) (0.0)
Wetland maritime 0.0 0.0 0.0 0.0 0.0
shrub/grassland
Wetland maritime 0.0 0.0 0.0 0.0 0.0
forest
Wetland maritime 0.0 0.0 0.0 0.0 0.0
swamp
Wetland freshwater 0.0 0.0 0.0 0.0 0.0
marsh
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Table 7 (concluded). Temporary Impacts to Biotic Communities by Detailed Study
Alternative for ER2, MCB2/A, and MCB4/A

Biotic Communit ER2 MCB2/A/C1 | MCB2/A/C2 | MCB4/A/C1 | MCB4/AIC2
y (acres) (acres) (acres) (acres) (acres)
Pond 0.0 0.0 0.0 0.0 0.0
@) ter (total) 01 0.0 0.0 0.0 0.0
en water (tota . . . .
P (0.0)
SAYV beds (existing) 0.0 0.0 0.0 0.0 0.0
Aquatic bottom 0.0 0.0 0.0 0.0 0.0
Stream (acreage) 0.0 0.0 0.0 0.0 0.0
Stream (linear feet) 171_'7 0.0 0.0 0.0 0.0
(clearing)
115.5 11.1 11.6 12.2 12.2
Total
4.2) (1.6) (2.1) (0.0) (0.0

Note: Temporary impact calculations only include areas contained within temporary construction
easements and do not include temporary impacts to the waters of Currituck Sound. The numbers in
parentheses reflect the impact if reversing the center turn lane is used to reduce hurricane evacuation
clearance times rather than constructing a third outbound lane. When there is no number in parentheses,
the impact would be identical for either hurricane evacuation option. Also, the numbers in this table were
rounded to the nearest tenth, so minor rounding error exists when adding the individual numbers to get the

totals.
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Table 8. Temporary Impacts to Biotic Communities by Detailed Study Alternative for
MCB2/B, MCB4/B, and the Preferred Alternative

Preferred POEIEIEE
Biotic MCB2/B/C1 | MCB2/B/C2 | MCB4/B/C1 | MCB4/B/C2 Alternative Alternative
Community (acres) (acres) (acres) (acres) (acres) PUE
(acres)*
Upland man- 7.9 7.9 8.7 8.7 )1 05
dominated land (1.5) (1.5) (0.0) (0.0) ' '
Upland 1.8 1.8 1.8 1.8
agricultural 0.0 0.0
land (0.1) 0.1) (0.1) (0.1)
Upland pine 0.0 0.0 0.0 0.0 0.0 0.0
forest
Upland
shrub/scrub 0.0 0.0 0.0 0.0 0.0 0.0
Upland mixed- 0.1 0.1 0.1 0.1
pine/ hardwood 0.0 0.0
forest (0.0) (0.0) (0.0) (0.0)
Upland
hardwood 0.0 0.0 0.0 0.0 0.0 0.0
forest
Upland
maritime 0.1 0.1 0.0 0.0 0.0 0.5
shrub/grassland
Upland 0.0 0.0 0.0 0.0 0.0 0.1
maritime forest
Wetland man- 0.3 03 0.7 0.7 00 00
dominated land (0.0) (0.0) (0.0) (0.0) ' '
Wetland pine 0.0 0.0 0.0 0.0 0.0 0.0
forest
Wetland
shrub/scrub 0.0 0.0 0.0 0.0 0.0 0.0
Wetland mixed-
pine/ hardwood 0.0 0.0 0.0 0.0 0.0 0.0
forest
Wetland 0.3 0.3 0.3 0.3
hardwood 0.0 0.0
forest (0.0) (0.0) (0.0 (0.0)
1

Wetland bay 0.0 0.0 0.0 0.0 0.0 0.0
forest

1.1 1.1 1.1 1.1
Wetland 0.0 0.0
swamp forest (0.0) (0.0) (0.0 (0.0)
Wetland
maritime 0.0 0.0 0.0 0.0 0.0 0.0
shrub/grassland
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Table 8 (concluded). Temporary Impacts to Biotic Communities by Detailed Study

Alternative for MCB2/B, MCB4/B, and the Preferred Alternative

Preferred Preferred
Biotic Community | MCB2/BICL | MCB2/B/C2 | MCB4/B/C1 | MCBA4/B/C2 | /¢ #T'C | Alternative
y (acres) (acres) (acres) (acres) (acres) PUE
(acres)*
Wetland maritime 0.0 0.0 0.0 0.0 0.0 0.0
forest
Wetland mariti
ctland martime 0.0 0.0 0.0 0.0 0.0 0.0
swamp
Wetland freshwater 0.0 0.0 0.0 0.0 0.0 0.0
marsh
Pond 0.0 0.0 0.0 0.0 0.0 0.0
Open water (total) 0.0 0.0 0.0 0.0 0.0 0.0
* SAV beds 0.0 0.0 0.0 0.0 0.0 0.0
(existing)
* Aquatic 0.0 0.0 0.0 0.0 0.0 0.0
bottom
* Stream 0.0 0.0 0.0 0.0 0.0 0.0
(acreage)
* Stream (linear 0.0 0.0 0.0 0.0 0.0 0.0
feet)
11.7 117 12.9 12.9
Total 21 11
1.7) 1.7) ©.1) ©0.1)

Note: Temporary impact calculations only include areas contained within temporary construction
easements and do not include temporary impacts to the waters of Currituck Sound. The numbers in
parentheses reflect the impact if reversing the center turn lane is used to reduce hurricane evacuation
clearance times rather than constructing a third outbound lane. When there is no number in
parentheses, the impact would be identical for either hurricane evacuation option. Also, the numbers
in this table were rounded to the nearest tenth, so minor rounding error exists when adding the
individual numbers to get the totals.

'PUE - Permanent Utility Easement; this column reflects the area of a permanent utility easement.
Impacts in the easement would occur when utilities are relocated and the easement would be restored.
This number reflects a detail added to the preliminary design of the Preferred Alternative that was not
included in the impact calculations for the DEIS detailed study alternatives.
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Table 9. Permanent Impacts to Biotic Communities by Detailed Study Alternative for ER2, MCB2/A, and MCB4/A

ER2 (acres)

MCB2/A/C1 (acres)

MCB2/A/C2 (acres)

MCB4/A/C1 (acres)

MCB4/A/C2 (acres)

Biotic 0| 2| 2 0o | 2| 2 0 | 2| 2 0 | 2| 2 0w | 2| 2
Community = c S} = = c S} = = c S} = = c S} = = c ° =
w = © i) w = g i) [ = g i) w = jo i) w = g o
a1 % | o a | 5| © a » | © a » | © a » | ©
Upland man- 35.7 78.0 74.5 49.0 455
0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.2 0.3 0.0 0.1 0.1 0.0 0.2 0.3
dominated land | (33.9) (76.3) (72.8) (47.3) (43.8)
Upland 02 163 163 163 163
agricultural : 0.0 0.0 0.0 : 0.0 0.0 0.0 : 0.0 0.0 0.0 ’ 0.0 0.0 0.0 ’ 0.0 0.0 0.0
land (0.0) (16.1) (16.1) (16.1) 16.1)
zﬂz‘d pme 00 | 00|00 00| 95 | 00 |06 |21 | 95 | 00 | 06 | 21| 95 | 00 | 06 | 21| 95 | 00 | 06 | 21
Upland
0.0 0.0 0.0 0.0 29 0.0 0.0 0.0 2.9 0.0 0.0 0.0 2.9 0.0 0.0 0.0 2.9 0.0 0.0 0.0
shrub/scrub
Upland mixed-
pine/hardwood 0.0 0.0 0.0 0.0 2.0 0.0 0.0 0.1 2.0 0.0 0.0 0.1 2.0 0.0 0.0 0.1 2.0 0.0 0.0 0.1
forest
Upland
hardwood 0.0 0.0 0.0 0.0 4.8 0.0 0.0 0.0 4.8 0.0 0.0 0.0 4.8 0.0 0.0 0.0 4.8 0.0 0.0 0.0
forest
Upland
maritime 54.2 0.0 0.0 0.0 61.8 0.0 0.3 0.4 54.1 0.0 0.0 0.1 225 0.0 0.3 0.4 14.8 0.0 0.0 0.1
shrub/grassland
Uple_lr.ld 31.1 0.0 0.0 0.0 325 0.0 0.0 0.1 36.8 0.0 0.8 0.3 2.5 0.0 0.0 0.1 6.8 0.0 0.8 0.3
maritime forest
Wetland man-
. 0.2 0.0 0.0 0.0 1.2 0.0 0.0 0.1 1.2 0.0 0.0 0.1 1.0 0.0 0.0 0.1 1.0 0.0 0.0 0.1
dominated land
Wetland pine
forest 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.4 0.0 0.0 0.3 0.4 0.0 0.0 0.3 0.4 0.0 0.0 0.3 0.4
Wetland 00 |00 ]00[00] 00 | 00 |57 |156] 00 | 00 | 57 |156| 00 | 00 | 57 |156| 00 | 00 | 57 | 156
shrub/scrub
Wetland mixed- 02 06 06 06 06
pine/hardwood ’ 0.0 0.0 0.0 ’ 0.0 0.4 1.7 ’ 0.0 0.4 1.7 ’ 0.0 0.4 1.7 ’ 0.0 0.4 1.7
F (0.0) (0.4) (0.4) (0.4) (0.4)
orest
Wetland
hardwood 0.0 0.0 0.0 0.0 2.7 0.0 3.1 5.9 2.7 0.0 3.1 5.9 2.7 0.0 3.1 5.9 2.7 0.0 3.1 5.9
forest
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Table 9 (continued). Permanent Impacts to Biotic Communities by Detailed Study Alternative
for ER2, MCB2/A, and MCB4/A

ER2 (acres)

MCB2/A/C1 (acres)

MCB2/A/C2 (acres)

MCB4/A/C1 (acres)

MCB4/A/C2 (acres)

o : - o | o - o | o - o | o - o o - o o
Biotic Community — o | £ = — o | £ = — o | £ = — o = = — o = =S
= |l cs|3|S| E|c|8|5|E ||l |5| | |3 |8|3|£|% 5
= < < = = Q< = < Q = < Q = = i)
ol »n | O Ol »n | O L »n | O o n O o 7 @)
Wetland bay forest | 0.0 | 0.0 | 00 | 0.0 | 00 | 00| 00| 00| 00 [00[00|00| 00 | 00|00/ 00] 00| 00]o00]| 00
Wetland swamp 0.2 0.7 0.7 0.7 0.7
0.0 | 00 | 00 00| 06 | 1.1 00| 06 | 1.1 00 | 06 | 11 00 | 06 | 11
forest (0.0) (0.5) (0.5) (0.5) (0.5)
Wetland maritime 02 | 00|00 00| 10 |00]00|00]| 02 [00]|00]00] 07 |00 00]00] 00]o00]|00] 00
shrub/grassland
Xreiind maritime 1.7 00 |00] 00| 42 |00]01]03] 23 [00]09|19]| 28 |00 | 01|03 | 09 |00]o09]| 19
Wetland maritime 18 | 00| 00]|00| 1.8 |00|00]|00]| 18 |00]09]|18| 00 |00 ]| 00| 00| 00]00]09] 18
swamp
Wetland freshwat
erandireshiwater | 97 1000000 ] 07 | 00| 00| 00| 07 |00] 06|14 00 | 00| 00| 00| 00 |00] 06| 14
marsh
Pond 03 | 00]00|00| 12 |00]00|00]| 02 [00|00]00] 11 |00 00]00] 01|00/ 00] 00
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Table 9 (concluded). Permanent Impacts to Biotic Communities by Detailed Study Alternative
for ER2, MCB2/A, and MCB4/A

ER2 (acres)

MCB2/A/C1 (acres)

MCB2/A/C2 (acres)

MCBA4/A/C1 (acres)

MCBA4/A/C2 (acres)

Biotic o 2| 2 o 21 2 o 2| 2 o 21 2 o 2|2
Commumity | g | S| §|§5| T |£|8|§| E || 8 |8| T |S|8|8| T |£| 3|8
n (@] n (@] ()] O ()] O n O
(Otg’;rl‘):"ater 01 |00 |02 00| 01 |01 |282 00| 01 |o01] 292 | 00| 00 |01 |281] 00| 00 |o01]201 |00
SAV beds 00 | 00|00 00| 00 |[00]| 43 [00 | 00 00| 55 |00 | 00 |00 | 43 |00 | 00 |00/ 55 | 00
(existing)
Aquatic
bottom 01/ |00/] 01/ |00/ | 01/ |01/|281/ |00/ | 01/ |01/ ] 201/ |00/ | 00/ |01/ | 281/ |00/ | 00/ |01/ | 201/ | 0.0/
Total/ 01 [00]o01]00| 01 |00]123]00| 01 [00] 133 [ 00| 00 |00/ 123 |00/ 00 |00 ]| 133 | 00
depths < 6ft
t
Stream 00 [00]o01]00| 00 |00] 01 00| 00 [00] 01 [00] 00 [00] 00 |00] 00 |00]| 00 |00
(acreage)
Stream 00 |00 [360]| 00| 00 |00]30]00]| 00 [00]1360][00]| 00 |00]180 |00/ 00 |00 |1180]| 00
(linear feet)
126.6 2219 2114 119.1 108.6
Total 00 | 02 | 00 01 | 394 | 279 01 | 433 | 3238 01 | 393 | 279 01 | 432 | 328
(124,2) (219.7) (209.1) (116.8) (106.3)

*Open water subcategory (i.e., existing SAV beds, aquatic bottom, and stream) amounts are included in total open water, but subcategory amounts do not add up to total
because of the overlapping nature of these communities.
The numbers in parentheses reflect the impact if reversing the center turn lane is used to reduce hurricane evacuation clearance times rather than constructing a third
outbound lane. When there is no number in parentheses, the impact would be identical for either hurricane evacuation option. Also, the numbers in this table were

rounded to the nearest tenth, so minor rounding error exists when adding the individual numbers to get the totals
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Table 10. Permanent Impacts to Biotic Communities by Detailed Study Alternative for MCB2/B, MCB4/B, and the
Preferred Alternative

- 79.2 75.7 50.1 46.6
Upland man 00|07 |00 00 | 07 | 03 00 | 07 | 00 00 | 00| 03]389]00]01 0.4
dominated land (77.4) (74.0) (48.3) (44.8)
i 35.7 35.7 35.7 357

Fpﬁmd agricultural 00| 00 | 00 00 | 00 | 00 00 | 00 | 00 00 |00 00 |153]|00]00 0.0

an (35.5) (35.5) (35.5) (35.5)
Upland pine forest 165 [00] 03 00| 165 | 00 | 03 | 00 | 165 | 00 | 03 | 00 | 165 | 00 [00] 00 |109]00]03 1.1
Upland shruby/scrub 28 |00fo00 ool 28 | 00 | 00 | 00| 28 | 00 | 00 | 00 | 28 |00 ]oofoo]| 27 |00]00 0.0
Upland mixed- 48 00|00 oo| 48 [ 00 | 00 | 00 | 48 | 00 | 00 | 00 | 48 [00 02|00 20 |00]00 0.0
pine/hardwood forest
ifiz‘d hardwood 34 |00fo0o]oo| 34 | 00| 00| 00| 34 | 00| 00| 00| 34 |00]oo|oo]| 48 |00]o00 0.0
Upland maritime 618 [00] 03 04| 541 | 00| 00 | 01 | 225 | 00 | 03 | 04 | 148 | 00 |02 01 | 109 | 00] 00 0.0
shrub/grassland
Tf‘i}r’lz‘d maritime 325 [00] 0001|368 | 00| 01| 03| 25 |00 ]| 00| 01| 68 |00 |o00]o03]|23]00]01 02
Wetland man- 24 |o00fo0o]oo| 24 | 00| 00 ] 00| 22 | 00| 00| 00| 22 |oo]oofloo]| 11]|00]00 0.1
dominated land
Wetland pine forest 13 [o0o0loo]oo|l 13 | 00| 0o | oo | 13 |00 ]| 00| 00| 13 |00foo|lo0o]|o00]|o00]o03 1.1
Wetland shrub/scrub | 194 [ 0.0 | 00 [ 00| 194 | 00 | 00 | 00 | 194 | 00 | 00 | 00 | 194 [ 00 [00] 00| 00 |00]|57]| 156

ixed- 34 34 34 34

Weﬂa“d;mxej . 00| 00 |00 00 | 00 | 00 00 | 00 | 00 00 [00] 00| 11 |00/ 04 17
pine/hardwood forest 3.2) 3.2) 32) 3.2)
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Table 10 (continued). Permanent Impacts to Biotic Communities by Detailed Study Alternative for MCB2/B, MCB4/B,
and the Preferred Alternative

ngetﬁndhardwo"d 76 [00|o02]00]| 76 | 00 | 02| 00 7.6 00 [ 02| 00 | 76 | 00 [02] 00 |28]00]31]59
Wetland bay forest 00 |00]oofloolf 0o | 00 | 00| 00 0.0 00 | 00 | 00 |00 | 00 |00]| 00 |00]00]00]o00
12 12 12 12
;Neﬂandswamp 00 02|00 00 | 02 | 00 00 | 02 | 00 00 |02 00 |04 ]00]o06]11
orest (0.9) (0.9) (0.9) (0.9)
Wetland maritime
10 oo loofoo]| 02| 00 | 00| 00 07 | 00 oo | 00 |00 ] 00 |00 00 |00]o00]fo00]o00
shrub/grassland
Wetland maritime
ot 42 |oo]o1]o3| 23] 00 [ 08| 19 2.8 00 | 01 ] 03 [ 09 |00 |o08] 19 |07]00]00]00
Wetland maritime
18 |00 foo oo 18| 00 |09 | 18 0.0 00 | 00| 00 |00 |00 |09] 18 |00]00]00]o00
swamp
::i;ndfres}‘water 07 loo]oo|loo| o7 | 0o | 06 | 14 00 | 00 |00 00 |00 | 00 [o06] 14 |00]00]00]o00
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Table 10 (concluded). Permanent Impacts to Biotic Communities by Detailed Study Alternative for MCB2/B, MCB4/B,
and the Preferred Alternative

Pond 12 |oo| 0o 00| 02 | 00 | 0o oo 11 |oo] 0o |oo| 01 [o00| 00 |o00]o00]| 00 | 00 |00
(Ct’g;‘;)jvafef 01 | o1 | 28200 o1 | 01 |202|00] 00 |o01]281 00| 00 |o01]|2.1]00]|o00o| o1 [278]00
e SAV
beds 00 | 00| 43 00| 00 | 00 | 55 00| 00 |00 | 43 oo | 00 [o00]| 55 [o00 00| 00 | 38 |00
(existing)
e Aquatic
bottom
Total 01/ [ 01/ {281/ {00/ | 01/ | 01/ 290/ | 0.0/ | 00/ |01/ 281/ | 0.0/ | 00/ |01/ | 291/ | 0.0/ | 00/ | (o0 f 278/ | 0.0/
© 01 [o00]123 [o00] 01 [ 00 | 133 00| 00 |00 ]| 123 00| 00 |00 1133|0000 87 |00
depths
<6ft
* Stream 00 |00 o1 [oo]| 00 | 00 |01 [oo| 00 |oof 00 |oo| 00 [o00] 00 [o00]fo00o]| 00 | 00 |00
(acreage)
e Stream
(linear 00 | 00|30 00| 00 | 00 [1360] 00| 00 |00 | 180 ] 00| 00 |00 180 00 |00 00 | 00 [ 00
feet)
281.0 270.4 178.0 167.5
Total 01 | 300 | 08 01 | 330 | 58 01 | 299 | 08 01 | 322 | 58 [939| 01 | 384 | 272
(278.5) (268.0) (175.5) (165.0)

*Open water subcategory (i.e., existing SAV beds, aquatic bottom, and stream) amounts are included in total open water, but subcategory amounts do not add up to total
because of the overlapping nature of these communities.

The numbers in parentheses reflect the impact if reversing the center turn lane is used to reduce hurricane evacuation clearance times rather than constructing a third
outbound lane. When there is no number in parentheses, the impact would be identical for either hurricane evacuation option. Also, the numbers in this table were
rounded to the nearest tenth, so minor rounding error exists when adding the individual numbers to get the totals.
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approximately 0.1 acre of wetland mixed-pine/hardwood forest in the US 158/Waterlily
Road intersection area. For MCB2/B and MCB4/B, this impact would consist of a total of
approximately 0.6 acre in the US 158/Waterlily Road intersection area, including 0.5 acre
of wetland mixed-pine/hardwood forest and 0.1 acre of wetland hardwood forest. For
both MCB2 and MCB4 with the addition of a third outbound lane for hurricane
evacuation, there would be an additional approximately 0.1 acre of impact to wetland
mixed-pine/hardwood forest. The Preferred Alternative also would impact a total of
approximately 0.6 acre of Great Swamp in the US 158/Waterlily Road intersection area,
consisting of 0.4 acre of wetland hardwood forest, 0.1 acre of wetland mixed-pine/
hardwood forest, and less than 0.1 acre of upland man-dominated land. There would be
no impacts to Great Swamp with ER2.

Drainage improvements along NC 12 with ER2 and MCB2 would affect a total of
approximately 7.1 acres of the Pine Island/Currituck Club Natural Area along the fringe
where it borders NC 12. This impact would consist of approximately 0.4 acre of upland
man-dominated land, 4.1 acres of upland maritime shrub/grassland, and 2.6 acres of
upland maritime forest. The Preferred Alternative would not impact the Pine Island/
Currituck Club Natural Area. Impacts resulting from these SNHA encroachments are
discussed throughout the natural resource impact assessment in the FEIS.

4.1.2.1 Temporary Impacts

For all of the detailed study alternatives, including the Preferred Alternative, the use of
temporary construction easements would involve impacts to terrestrial habitat through
the removal of vegetation and ground disturbance; however, ground conditions would
be returned to their original state after construction and natural revegetation would
occur. Most impacts associated with temporary construction easements would occur in
man-dominated and agricultural areas for all of the detailed study alternatives, except
for the Preferred Alternative, which would mainly affect man-dominated areas and
upland maritime shrub grassland. Table 7 and Table 8 indicate that, in general,
temporary impacts to biotic communities would be greatest with ER2 (115.5 acres) with
construction of a third outbound lane for hurricane evacuation. Temporary impacts are
primarily associated with the third outbound hurricane evacuation lane, so these
impacts would be minor for any detailed study alternative, including the Preferred
Alternative, which does not include the lane. Temporary impacts to biotic communities
with MCB2 and MCB4 would range from 11.1 to 12.9 acres with construction of a third
outbound lane for hurricane evacuation, and from 0.0 to 4.2 acres without the third
outbound lane. Temporary impacts to upland maritime communities are less than 1.0
acre for all of the detailed study alternatives (with or without the hurricane evacuation
lane), with no easements proposed for MCB4 in these areas. The Preferred Alternative
would have less total upland impacts, but more impact to upland maritime communities
than the other detailed study alternatives. The detailed study alternatives using Option
B would have slightly more temporary impacts to upland man-dominated and
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agricultural lands than their Option A equivalents, except for MCB2/C2 which is the
same for both for upland man-dominated land.

Temporary impacts to forested wetland habitats would be slightly greater for ER2, with
easements proposed in several wetland communities. Without a third outbound lane on
US 158 for improving hurricane evacuation times, no temporary impacts to wetland
habitats would occur with any of the detailed study alternatives, including the Preferred
Alternative. Overall differences in temporary wetland impacts with a third outbound
lane would be minimal (1.7 to 2.2 acres). None of the detailed study alternatives,
including the Preferred Alternative, would involve the use of temporary construction
easements in wetland bay forest or wetland maritime and marsh communities. ER2
would have the most substantial temporary impacts to terrestrial habitat because ER2
construction activities would be entirely on land, and also would involve the greatest
distance of road widening along US 158 and NC 12 of the detailed study alternatives.
Without the hurricane evacuation lane, temporary impacts to terrestrial habitat with ER2
would be substantially less, but still would be greater than the other detailed study
alternatives. MCB2, MCB4, and the Preferred Alternative would have more substantial
temporary impacts to aquatic habitat because of the associated bridge construction
across Currituck Sound (see Sections 3.2.3 and 4.2.3).

41.2.2  Permanent Impacts

As shown in Table 9 and Table 10, for ER2, MCB2/A, and MCB4/A, permanent impacts
would be primarily associated with alteration of upland communities, particularly
unnatural, man-dominated land. Most of the remaining impacts would occur in upland
maritime communities, followed by upland agricultural land. Without the hurricane
evacuation lane on mainland US 158, impacts would be reduced by approximately 2 to 3
acres, depending upon the alternative. For the Preferred Alternative, permanent
impacts would be primarily associated with alteration of upland communities,
particularly man-dominated land, and most of the remaining impacts would occur in
agricultural lands, followed by pine forest and maritime shrub/grassland.

For MCB2/B and MCB4/B, the most permanent impacts would occur in upland
communities, primarily man-dominated land and maritime shrub/grassland followed by
agricultural land and maritime forest. Prior to recent logging in Maple Swamp, with
MCB2/B and MCB4/B three wetland communities were also notably affected (mixed
pine/hardwood forest, hardwood forest, and swamp). However, logging since 2006 has
reduced those communities by 62, 15, and 90 percent, respectively. The logged portions
of those three communities are now considered wetland shrub/scrub and in the early
stages of succession. Without the hurricane evacuation lane on mainland US 158,
impacts would be reduced by 3 or less acres, depending on the alternative, for only a
few of the communities. The Preferred Alternative further reduces the amount of
impact by eliminating the hurricane evacuation lane.
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The most substantial alteration of natural upland habitat would be associated with ER2
and MCB2 (with either bridge option or approach road option), which would involve
removal of large amounts of maritime shrub/grassland and maritime forest
communities. MCB4 and the Preferred Alternative would also involve removal of these
areas, but to a lesser extent, particularly with the Preferred Alternative which would
have the least impact to maritime forest. Of all of the detailed study alternatives, the
Preferred Alternative would remove the least amount of upland communities. MCB2/A
and MCB4/A would remove equal amounts of upland hardwood and upland mixed-
pine/hardwood forest communities, but this impact would be less than with their
Option B equivalents. ER2 would essentially not affect these areas.

Terrestrial wetland habitat would be most substantially altered with MCB2, MCB4, and
the Preferred Alternative which would involve permanent clearing, shading, and fill
(primarily with MCB2/B and MCB4/B) of wetland swamp and forest communities
associated with Maple Swamp and the eastern banks of Currituck Sound. There would
be no permanent loss or alteration of the wetland bay forest found within Maple
Swamp. If fill is placed within Maple Swamp for Option B, equalizer pipes would be
installed underneath the fill to facilitate north-south water movement through the
swamp to prevent a dam effect. Another effect of the loss of wetland habitat would be
the loss of a source of detritus, which is the base of several food chains and serves as an
energy source for micro-organisms, algae, plants, and small animals in the water and
soil (Magee, 1993). However, any wetland impacts would be mitigated, most likely in
the vicinity of the impacts, so the impact of this loss would be lessened. Option A
would not substantially affect the amount of detritus available to the system because no
fill would be placed in the wetland and it would not affect the overland transport of
detrital material. Option B would result in direct loss of a source of detritus because of
fill in the wetland, but the loss would be mitigated. Transport of detritus within the
swamp would still occur through the wildlife crossings (described in Section 4.1.4.2) and
equalizer pipes.

Wetland communities on the mainland would be least affected by the Preferred
Alternative. Mainland wetland impacts would differ between Option A and Option B
for MCB2 and MCB4, with Maple Swamp being bridged by MCB2/A and MCB4/A, and
MCB2/B and MCB4/B crossing Maple Swamp primarily on fill. Thus, MCB2/B and
MCB4/B would result in substantially more fill impacts to wetland communities.

Currently, Maple Swamp is fragmented by a maintained power line corridor and
Aydlett Road. The integrity of Maple Swamp’s forest trees/canopy was substantially
altered by logging activity between 2006 and July 2010. During this time approximately
1,253 acres of forest were removed. These logging activities created a large break in the
forest canopy that extends across most of the east-west orientation of the swamp. The
opening in the forest canopy from logging has created an edge/fragmentation effect that
will be temporarily much greater than the combined effect from a power line and road
corridor. With time (many decades) and no additional human alteration, these logged
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areas are expected to re-vegetate with similar forest communities and provide habitat
for species that prefer large tracts of unbroken forest. The proposed bridge/road
corridor through Maple Swamp is adjacent to the existing power line corridor for a large
portion of its length and would not create an additional fragmentation or break in the
forest since the forest is already fragmented and the bridge corridor would only have
increased the width of the break in the forest if logging had not occurred. Now, the
forest would grow up around the road/bridge and powerline corridors, leaving an
opening for the two corridors. The proposed road or bridge corridor would not likely
affect the recovery of the forested communities in Maple Swamp other than what is
directly in the footprint of the project. With MCB2/B and MCB4/B, Aydlett Road would
be removed and the footprint restored as wetland, reducing the future, long-term effects
of fragmentation by reducing the number of potential non-forested corridors across the
swamp from two to one. With MCB2/A, MCB4/A, and the Preferred Alternative,
Aydlett Road and its non-forested corridor would remain.

The C1 and C2 bridge corridors would affect maritime wetland communities differently.
The DEIS C1 bridge corridor landing on the Outer Banks would not shade or clear as
much freshwater marsh, wetland maritime swamp, or wetland maritime forest (if any)
as the C2 bridge corridor landing. The revised C1 bridge corridor with the Preferred
Alternative would not affect any wetland areas at either landing site. Construction of
permanent drainage easements along NC 12 and widening of US 158 east of the Wright
Memorial Bridge would alter maritime wetland communities. The permanent loss and
alteration of these communities would be similar for ER2 and MCB2, but both would
have greater impacts on these communities than MCB4 because they would have larger
areas of road widening on the Outer Banks and would widen the bridge over Jean Guite
Creek.

It is difficult to determine which specific detailed study alternative would most
substantially affect the Outer Banks wetland communities. Unless specified, conclusions
are the same for Option A and Option B. The amount of fill in wetland maritime shrub/
grassland communities would be least for the Preferred Alternative (0.0 acre) and
greatest for MCB2/C1. The Preferred Alternative would also result in the least amount
of fill (0.7 acre compared to the highest amount of 4.2 acres) in wetland maritime forest
and would not fill any other wetland maritime community or freshwater marsh.
MCB2/C1 also would result in the most permanent loss to wetland maritime forest, but
would avoid permanent clearing and shading of the wetland maritime swamp and
freshwater marsh communities. Compared to the other detailed study alternatives, the
Preferred Alternative would have the least amount of impacts to maritime wetland
communities. The impacts with ER2 would be moderate in comparison to MCB2 and
MCB4/C1 and would result from fill for widening US 158 west of the Wright Memorial
Bridge and the construction of several permanent drainage easements along NC 12.
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4.1.3 Terrestrial Wildlife

The project area encompasses a wide diversity of natural habitat types that support a
great diversity of wildlife, including black bear. The Pasquotank River Basin contains
more wildlife refuges than any other drainage basin in North Carolina; however, none
of these areas occur within the project area. The closest refuge to the project area is
CNWR, which is north of Corolla on the Outer Banks. The southern boundary of the
refuge is over two miles north of the project area. There are also several SNHAs in the
region that are recognized for high animal diversity (see Section 3.2.1). Scientific and
common names of animals referenced in this report and documented from the project
area are found in Appendix B.

4131  Waterfowl

The Mid-Atlantic region of the United States is extremely important wintering habitat
for waterfowl and Currituck Sound has a long history of attracting large concentrations
of wintering waterfowl (North American Waterfowl Management Plan, Plan
Committee, 2004). However, there have been substantial declines in waterfowl numbers
since the 1980s and likely since the 1940s (USACE, 2010). The wintering population of
ducks and geese in the sound has historically represented up to 15 percent of the entire
Atlantic flyway population; however, numbers decreased in the early 1990s, with only
approximately 0.4 percent of the total Atlantic flyway population wintering in Currituck
Sound (Earley, 1993). Up to 50 percent of the state’s wintering waterfowl could be found
in Currituck Sound during the 1970s; however, only 4 percent wintered there in 1993
(Earley, 1993). Between 2001 and 2009, about 5 percent (annual average of 18,577 birds)
of North Carolina’s waterfowl have wintered throughout Currituck Sound (USFWS,
2011). Data from 2001 through 2009 also indicate that more than 50 percent of Currituck
Sound’s waterfowl winter in the southern portion of the sound (USFWS Unit 8), about
40 percent winter in the northern portion (USFWS Unit 9), and less than 10 percent
winter in the mid-portion (USFWS Unit 10).

USFWS mid-winter waterfowl survey data (2001 to 2009) indicate that the trend of
declining waterfow] usage of Currituck Sound is similar to the trend for the entire Outer
Banks, except around Pea Island National Wildlife Refuge, which has been generally
increasing. Much of the Outer Banks between Rodanthe and the Core Banks have
remained relatively natural and undeveloped and still exhibit a trend similar to the
Currituck Sound area. Overall waterfowl numbers for the state of North Carolina from
this same time-frame have generally increased, suggesting that other areas of North
Carolina have become more important to wintering waterfowl in recent years. The
sound still provides important and valuable habitat to waterfowl, but to far fewer birds
compared to previous decades. However, although waterfowl usage is often variable
year to year and over time, the sound could easily become more important to waterfowl
in the future, as long as the habitat does not deteriorate.

4-29 December 2011



Natural Resources Technical Report STIP R-2576, Currituck and Dare County, NC

Many factors appear to be important in affecting waterfowl populations nationwide,
including factors in non-wintering areas, which makes it difficult to pinpoint specific
causes for the changes in waterfowl abundance in North Carolina (USACE, 2010). Some
waterfowl species appear to be wintering further north than traditionally. Human
disturbance, fluctuating sea grass abundances, and rising salinity levels have been
suggested as important factors affecting wintering waterfowl in Currituck Sound
(Rideout, 1990; USACE, 2010). Other factors include the erosion of some marsh islands
in the sound, local food abundance, and an overall decline in the quality of habitat
(USACE, 2010). According to Settle and Schwab (1991), it appears that, at least since
1958, winter waterfowl use and autumn SAV abundance are related. The decline may
be as a result of, or may have been exacerbated by, hunting pressure (USACE, 2010).

Potential disturbances to wintering waterfowl currently include hunters, recreational
boaters, and shoreline development, all of which reduce favorable conditions for
foraging and resting birds. Many individual water bird species (in particular ducks,
geese, swans, coots, rails, bitterns, herons, egrets, and ibis), as well as larger
aggregations of water birds, favor marshy shallow areas in the vicinity of old inlet tidal
deltas. The Preferred Alternative would avoid dissecting and fragmenting these marshy
old tidal deltas. Most areas noted for attracting and harboring a diversity of water birds,
and those preserved natural resource areas, are found in the vicinity of these marshy
areas.

A review of annual midwinter waterfowl surveys conducted by the US Fish and Wildlife
Service (USFWS) found American black ducks, mallards, northern pintails, American
wigeon, green-winged teals, ring-necked ducks, and American coot to be more
abundant in Currituck Sound during the period of infestation by Eurasian water-milfoil
in the 1960s (Wicker and Endres, 1995). Numbers of wintering snow geese, Canada
geese, and canvasbacks in the sound have declined throughout the period between 1968
and 1990 (Wicker and Endres, 1995). General trends of wintering waterfowl from recent
USFWS aerial flights of CNWR are found in Table 11. These data show that the three
most abundant species typically comprise at least 70 percent of the total number of
waterfowl present. The tundra swan has frequently been the most abundant species
during these surveys and the American black duck is also frequently one of the more
common species. Since 1999, snow geese have infrequently been very abundant, but did
appear in larger numbers during surveys with lower total abundance (e.g., 2,000
individuals, or 65 percent of 3,072 total, on March 10, 2000). Numbers of Canada geese
have fluctuated, but have typically been less than 1,000 individuals per survey.
Canvasbacks have not been observed by aerial survey since 1999 (USFWS, 2008).
Waterfowl are not likely to be affected by any impacts to terrestrial habitat; potential
project impacts to these species resulting from the proposed bridge over the sound are
described in Section 4.2.3.
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Table 11. Summary of USFWS Aerial Waterfowl Surveys of Currituck National
Wildlife Refuge from 1999-2007

Total Total
. SUE DElE & Number of Three Most Abundant FEECIETS ]
Ll Sllszlil Waterfowl Species (percent of total) UL LA
Abundance Observed Abundant
Species
Gadwall (43)
1999-2000 12-4-1999 16,853 American coot (31) 84
American black duck (10)
Tundra swan (19)
2000-2001 2-27-2001 2,014 Mallard (17) 52
American black duck (16)
Northern pintail (34)
2001-2002 12-6-2001 2,976 Tundra swan (29) 73
American black duck (11)
Tundra swan (35)
2002-2003 2-5-2003 2,034 Gadwall (29) 79
Northern pintail (15)
Tundra swan (36)
2003-2004 2-9-2004 6,472 Green-winged teal (30) 79
American black duck (13)
Tundra swan (39)
2004-2005 2-2-2005 15,796 Snow goose (22) 71
Northern pintail (9)
Tundra swan (45)
2005-2006 3-8-2006 8,733 Green-winged teal (27) 78
American black duck (7)
American coot (59)
2006-2007 12-6-2006 2,466 Tundra swan (22) 89
Gadwall (8)

Source: USFWS, 2008

4.1.3.2

Important Bird Nesting Areas

The project area includes habitats used for nesting by a variety of birds. Bald eagle
nesting sites are discussed in Section 5.8. According to NCNHP (1990), the closest
known location of a water bird nesting colony to the project area is the rookery at
Monkey Island (an SNHA and a portion of CNWR) approximately 4 miles north of the
project area (see Figure 7 in Appendix A). A variety of water birds, including glossy

ibis, egrets, and herons, use this island for nesting and roosting. It has been one of the
most important nesting sites for great egrets, little-blue herons, and snowy egrets in the
state (NCWRC, 2007-08 annual report). Least terns also nest at the Currituck Banks and
Corolla Natural Area SNHAs (personal communication, Sue Cameron, NCWRC,
October 30, 2007), which are portions of CNWR. Maritime habitats that normally
support nesting of colonial water birds are only present on the Outer Banks side of the
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project area, and no evidence of water bird colonies was found in this area during
community mapping or wetland delineation work.

Some colonial nesting water birds, such as great blue herons, are known to nest at inland
locations. Maple Swamp, Deep Creek Swamp, and Great Swamp are areas near
foraging habitat (shallow water) that could accommodate inland water bird rookeries.
Although potential habitat exists in Maple Swamp, no signs of inland-nesting, colonial
water birds were seen in the project area while conducting wetland delineations or
during an extensive tree survey in Maple Swamp.

Although not included on the USFWS or NCWRC threatened and endangered species
lists, black rails and yellow rails are rare species documented from Currituck County
(NCNHP, 2006). Yellow rails are primarily winter residents, and black rails are rare
residents that nest primarily in brackish marshes (NCNHP, 2006). Black rails are known
to occur at the Pine Island/Currituck Club Natural Area (NCNHP, 1990). Waterfowl
known to breed in this area include Canada geese, mallard, black duck, and wood duck.

Several areas of large trees are present in the project area. The proposed widening of US
158 for the hurricane evacuation lane on the mainland of Currituck County could impact
the edges, at most, of Great Swamp and the North River/Deep Creek Marshes and Forest
SNHA. However, the project area includes a substantial amount of area in Maple
Swamp, another SNHA that is noted for its large loblolly bays, swamp tupelo, and bald
cypress (NCNHP, 1990), although a large portion of that has been logged since 2006.

The only cavity nesting bird on the NCNHP list of rare animals that is known to occur in
Currituck County is the red-cockaded woodpecker. Although red-cockaded
woodpecker nesting colonies exist in other types of pine communities, red-cockaded
woodpeckers prefer longleaf pine savannahs with a sparse to non-existent hardwood
understory (USFWS, 2003). No longleaf pine savannahs occur in the project area. There
are some areas of mixed-pine/hardwood forest, but these are mainly wetland
communities consisting of hardwoods with scattered loblolly pines. This type of habitat
is not typically used for nesting by red-cockaded woodpeckers (USFWS, 2003).

Although not listed by NCNHP, USFWS, or NCWRC, other cavity-nesting species
potentially occurring in bottomland habitats such as Maple Swamp include
prothonotary warblers, wood ducks, barred owls, and several species of woodpeckers
(Scott et al., 1977).

Neotropical migrants are avian species that winter in tropical areas and breed in the
United States and Canada. This group includes many passerine families, several species
of waterfowl, many shorebirds, and some raptor species. Many neotropical migrants are
declining because of fragmentation of forests in their breeding range. Many of the
passerine neotropical migrants require large blocks of unbroken habitat in order to
breed successfully (Terborgh, 1989; Martin and Finch, 1995). These neotropical species
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are negatively affected by forest-dividing corridors as narrow as eight meters in width,
but are more adversely affected by wider corridors (Rich et al., 1994).

No species of passerine neotropical migrants are listed on the NCNHP list of rare animal
occurrences for Currituck County. However, appropriate breeding habitat for rare
species such as black-throated green warbler is present in the project area. Avoiding
fragmentation of large blocks of forest in the project area by building along existing,
cleared corridors would reduce impacts to neotropical migrant species.

4.1.3.3  Terrestrial Wildlife

The diversity of plant communities in the project area supports a wide variety of
wildlife. The geographic setting of the area supports some species at the southern end of
their range and other species near the northern edge of their range. Many amphibian
and reptile species are found in association with the variety of wetland communities.
Mammalian diversity is generally higher on the mainland compared to the Outer Banks.
The Outer Banks are an important bird corridor that is heavily used by migrating birds
along the Atlantic flyway.

The extensive, relatively undisturbed areas of natural communities found in association
with Maple Swamp and Great Swamp support many species that are sensitive to “edge”
effects, and require large, unfragmented blocks of habitat (e.g., black bears). The
majority of wildlife species in the area are not restricted to one habitat type and are
known to range through a variety of plant communities. The ecotones between
terrestrial and aquatic communities provide complex habitats that are used by many
species for foraging, breeding, and refuge.

A variety of factors affect the distribution and diversity of wildlife along the Outer
Banks. The fragmented nature of the limited natural communities on the Outer Banks
creates islands of favorable habitat for some terrestrial animals. Increased human
development and the presence of some introduced species have created additional
pressures on the native fauna along the Outer Banks. Grazing of plant communities by
feral hogs and horses has altered the vegetation and species composition in some areas.
Predation on wildlife by feral and domesticated cats creates additional pressure on
native species.

Characteristic reptiles and amphibians of the project area vary with respect to plant
communities. A review of selected literature revealed at least 85 species documented
from the area that could occur in the project area (see Appendix B). A herpetological
study of the Coinjock vicinity by Platania and Lee (1978a) found the most common frogs
to be the spring peeper, green frog, and bullfrog; the most common turtles to be the
stinkpot and eastern mud turtle; the most common lizards to be the fence lizard, ground
skink, and broad-headed skink; and the most common snakes to be the black racer, red-
bellied watersnake, and brown watersnake. These species represent characteristic
species of the mainland communities. Along the Outer Banks, Parnell et al. (1987) found

4-33 December 2011



Natural Resources Technical Report STIP R-2576, Currituck and Dare County, NC

the most common reptiles and amphibians to include the green treefrog, squirrel
treefrog, Fowler’s toad, snapping turtle, eastern mud turtle, southeastern five-lined
skink, six-lined racerunner, and cottonmouth.

The variety of natural habitats along a coastal setting within the Atlantic flyway
supports and attracts a diverse and abundant avian population. The extensive natural
forested communities found in association with Maple Swamp support such resident
species as red-shouldered hawk, barred owl, red-bellied woodpecker, American crow,
Carolina chickadee, tufted titmouse, Carolina wren, and northern cardinal. Other
neotropical migrants that breed in the area include yellow-billed cuckoo, red-eyed vireo,
prothonotary warbler, northern parula, ovenbird, and hooded warbler.

Bird usage, in general, is high along the Outer Banks, especially during migration for
both land and water birds. Regular shorebird use of the area is more common along the
oceanfront and irregular along the soundside shoreline. Water levels and exposed
mudflats within the sound are primarily influenced by wind speed and direction. The
most favorable shorebird conditions exist when winds from an easterly direction expose
muddy shorelines along the Outer Banks. Shorebird richness is often higher during
these conditions and during migration. Shallow water and marshy shorelines are used
by fewer shorebird species, but will harbor some species that favor this habitat (i.e.,
herons, egrets, osprey, rails, common yellowthroats, yellowlegs, and snipe during
appropriate seasons). The most common breeding birds in woody communities along
the northern Outer Banks include the Carolina wren, gray catbird, white-eyed vireo,
prairie warbler, field sparrow, northern cardinal, and red-winged blackbird. A list of
the known and potentially occurring birds in the project area is included in Appendix B.

As mentioned earlier, mammalian diversity is generally higher on the mainland
compared to the Outer Banks. Several species and subspecies of mammals that occur in
the project area are at the edge of their range (southern or northernmost limit) in
northeastern North Carolina. Many mammals also have been recognized as endemic to
the Dismal Swamp area. At least 29 mammal species have been documented from the
project area, including three introduced species: nutria, Norway rat, and house mouse.
Species of socioeconomic value include game and fur-bearing species such as white-
tailed deer, black bear, beaver, mink, raccoon, gray fox, gray squirrel, muskrat, and
nutria. Many of these mammals are associated with forested wetlands and marshes near
the sound. Common small animals on the mainland include marsh rice rat and the
white-footed mouse (Platania and Lee, 1978b). A list of the known and potentially
occurring mammals in the project area is included in Appendix B.
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4.1.4 Impacts to Terrestrial Wildlife

4.14.1 Habitat Loss and Alteration

Each of the detailed study alternatives, including the Preferred Alternative, would result
in the removal of existing vegetative habitats and the displacement of wildlife within the
project construction limits. Wildlife species are dependent upon the available resources
in the habitats used. Wildlife inhabiting the construction area would either be
temporarily displaced, permanently displaced, or lost. Since construction would occur
in primarily man-dominated areas, ER2 would be the least invasive on wildlife habitat.
Road widening would increase the role of existing roads as impassable barriers that
restrict wildlife movement. Removal and alteration of wildlife habitat would be greatest
for MCB2, MCB4, and the Preferred Alternative. These alternatives could permanently
alter the wildlife species composition of the impacted forest and swamp communities of
Maple Swamp and the Outer Banks. Species requiring large areas of undisturbed
habitat (e.g., black bear) would likely disappear from areas near these corridors, whereas
species attracted to edge communities would likely become more common. The home
range of female black bears in Great Dismal Swamp is 10.9 miles and for males is 18.4
miles (Hellgren and Vaughan, 1987). Bears tend to avoid roads unless their home ranges
have been cut by roads, leaving them no choice but to cross roads in search of food,
mates, and better habitat, potentially endangering their lives and human lives through
vehicle collisions.

By bridging Maple Swamp for MCB2/A, MCB4/A, and the Preferred Alternative, the
movement of terrestrial wildlife should not be restricted; although movement of species
away from and toward the edge communities of the project corridor could increase
competition pressures for limited resources. However, the road on fill through Maple
Swamp with MCB2/B and MCB4/B would substantially affect wildlife use of the habitat.
Habitat fragmentation can reduce species preferring interior forest and change species
composition. Many neotropical bird species have been shown to be negatively affected
by increased fragmentation and reduction of habitat. As previously discussed, the type
of habitat (large, undisturbed areas versus edge habitat) available would change with
both Option A and B, but wildlife movement would be more inhibited and habitat
would be less available with Option B. Many terrestrial species would be more likely to
attempt, and be successful, crossing under a bridge compared to crossing a road on fill.
Additional discussion on wildlife passage is found in Section 4.1.4.2.

While all of the detailed study alternatives are in the vicinity of existing road corridors
and are under the influence of associated edge effects, these alternatives would amplify
those effects. This would be especially detrimental to maritime wildlife habitat on the
Outer Banks, where existing habitat is already extremely sparse and fragmented. A
description of the temporary and permanent impacts to terrestrial wildlife habitat with
the detailed study alternatives is found in Section 4.1.2.
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Although the exact effects of the bridge on wintering water birds are difficult to
quantify, waterfowl and other birds associated with the water/shore can become
accustomed to some disturbances and roadways. Large aggregations of waterfowl and
shorebirds frequently use areas near and under Bonner Bridge, as well as along and in
the vicinity of public roads that traverse through both Pea Island and Lake
Mattamuskeet National Wildlife Refuges. It is anticipated that some water birds may be
disrupted in the vicinity of the bridge during construction, mostly during winter
months, but the primary feeding/foraging, resting, and nesting sites for waterfowl and
water birds throughout the year are associated with marshy and shallow water areas to
the north and south of the proposed bridge corridors with the detailed study
alternatives. The average foraging distance from nesting sites of snowy egrets in North
Carolina was found to be less than 3.1 miles (USFWS, 2002), and the average distance for
four species of herons and egrets were all well below 3.1 miles (Erwin et al., 1987; Erwin
and Spendelow, 1991). The bridge alignments of the detailed study alternatives are over
4 miles south of Monkey Island, the closest rookery. Foraging water birds from Monkey
Island could range through the sound, but are more likely to be found in association
with shallow waters around marsh islands/shorelines north and south of the detailed
study alternatives. Therefore, it is unlikely that the detailed study alternatives would
pose a significant threat to foraging birds using Monkey Island.

Although waterfowl usage of the sound is often variable from year to year and over
time, and seems to be declining, the sound could easily become more important to
waterfowl in the future. However, the presence of a bridge in the mid-portion of the
sound is unlikely to alter substantially the existing or future number of waterfowl that
may use Currituck Sound. The Preferred Alternative would result in the loss of the
following potential waterfowl habitat: 3.8 acres of existing SAV beds; 0.1 acre of open
water from pilings; 4.8 acres of SAV habitat (including the 3.8 acres of existing SAV
beds) from shading; and 4.9 acres of potential SAV habitat (see Section 4.2.1.2) from
shading. No coastal, brackish, or freshwater marsh would be directly lost with the
Preferred Alternative. Potential impacts to waterfowl] are discussed further in Section
4.2.3.

4.1.4.2 Roadkill

With ER2 and the road widening portions of MCB2, MCB4, and the Preferred
Alternative, mammals, reptiles, amphibians, and avian species would be subjected to an
increase in the distance required to cross the road corridor. Safe passage of wildlife
across roadways increases vehicular safety and reduces animal roadkills. However,
except for some species with already low numbers, road mortality has a minimal effect
on most bird and mammal populations despite it being a leading cause of mortality for
some species in some areas (Forman and Alexander, 1998). Some species seem to be
capable of learning to avoid road mortality; however, in many instances the wildlife
populations gradually decline after road construction and the full effect may not be
evident for several years after construction (Brandenburg, 1996; Mumme et al., 2000;
Findlay and Bourdages, 2000; Coffin, 2007). The road widening associated with all of
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the detailed study alternatives, including the Preferred Alternative, may not result in
changes to traffic volumes, but the reduced congestion and resulting increased speeds
could contribute to increased road mortality.

MCB2/B and MCB4/B would likely result in increased mammal, reptile, and amphibian
mortality and potential wildlife-vehicle collisions because this corridor passes through
higher quality wildlife habitat in an area that previously did not have a traffic corridor.
Potential effects of roadways on wildlife include: population reduction, reduction of
habitat and genetic diversity, and impediments to wildlife migrations and daily travel
(Jones, 2008 [includes a review of several studies that support this statement]; Cramer
and Bissonette, 2009). Road mortalities have substantially affected black bear
populations in the southern Appalachians and can significantly reduce or eliminate
populations of amphibians (Donaldson, 2005). In addition to concerns for wildlife
populations, there is increasing concern for public safety. Over one million wildlife-
vehicle collisions occur each year within the United States (Cramer and Bissonette,
2009). In 2007, there were 223 human deaths from wildlife-vehicle collisions in the
United States, including nine in North Carolina, and millions of dollars worth of
property damage (Cramer and Bissonette, 2009; Insurance Institute for Highway Safety,
2009). One insurance company estimated that there were 1.2 million claims for property
damage from wildlife-vehicle collisions in fiscal year 2008 (Insurance Institute for
Highway Safety, 2009).

Highways with fencing and wildlife under/overpasses are highly effective at reducing
wildlife-vehicle collisions (Huijser et al., 2008) and cost analyses indicate the benefits
outweigh the costs (Donaldson, 2005; Huijser et al., 2008). One study estimated that if a
minimum of 2.6 to 10.2 (depending on the type of structure that was built) deer-vehicle
collisions were prevented each year, the savings in damages associated with collisions
would far exceed the cost of building the structure (including fencing) (Donaldson,
2005). Clevenger and Waltho (2005) recommend using several types of wildlife
crossings to maximize the ability of wildlife to cross the road safely. Wildlife species
affected by roads include a broad range of sizes and behaviors, so one type of non-
bridge passageway would not be adequate for all species.

Wildlife crossings targeting a wide size range of wildlife would be incorporated in
Maple Swamp if MCB2/B or MCBA4/B is selected. The preliminary design developed to
assess impacts and estimate project cost for MCB2/B or MCB4/B includes the following
for wildlife passage: two bridges with 180-foot spans (120-foot by 10-foot clear opening)
at the eastern and western sides of the swamp; a 12-foot by 8-foot box culvert at the
center of the swamp; and two 43-inch by 68-inch pipes for passage of reptiles and
amphibians. Two wildlife bridges were proposed for the edges of the swamp because
that is where the majority of wildlife movement is expected to occur. Many species tend
to travel in the ecotone between habitats, so by putting the bridges on the edge of
wetland/upland habitat, both upland and wetland species would benefit. Furthermore,
wildlife would have a large crossing structure (i.e., a bridge) on each side of the swamp,

4-37 December 2011



Natural Resources Technical Report STIP R-2576, Currituck and Dare County, NC

so it would not be necessary to traverse to the other side of the swamp to find a crossing.
Attempts would be made to avoid placing the other crossing structures (i.e., the two
pipes and the culvert) at the lowest points in the swamp to reduce the chance of these
structures flooding. However, if they flood, most likely the swamp is flooded and
wildlife activity would already be limited. Also, many species (e.g., turtles and some
snakes for the pipes, and raccoons and deer for the box culvert) would still be able to use
these structures even with water in them.

Exclusionary fencing along the road also is assumed. The majority of literature on
wildlife crossing structures has found that fencing substantially increases the
effectiveness of crossing structures and further reduces the amount of wildlife-vehicle
collisions. Wildlife need to be funneled to the crossing structures; otherwise, it will be
more difficult for them to find the bridge spans or culverts.

There is a potential for increased avian roadkills on a new bridge structure across
Currituck Sound. Avian species potentially affected include those that commonly perch
on bridges such as gulls, terns, wading birds, pelicans, and possibly some raptors.
Substantial bridge mortality has been documented in purple martins (Coastal Carolina
Purple Martin Society, 2011), royal terns (Bard et al., 2001) and brown pelicans (Owens
and James, 1991). Several species of gulls were commonly observed dead on the Wright
Memorial Bridge while conducting field work. Although most studies concerning birds
killed on transportation corridors dealt with roads, depending on the location of the
proposed bridge, the effects would likely be similar, but the species involved would
likely be different. In studies collecting roadkill data, birds were the most abundant
taxa, and it is estimated that death by vehicle is the fourth or fifth leading cause of death
for birds, with estimates of mortality ranging from 10 to 380 million deaths each year
(Jacobson, 2005). Lower estimates of bird mortality are typically underestimates because
it is difficult to estimate the numbers of deaths related to highways since many bird
carcasses are either scavenged soon after death, disappear into water, or simply are not
noticed (Jacobson, 2005). Other birds are also attracted to the carcasses, increasing the
amount of deaths if they are hit while attempting to feed on the carcass (Jacobson, 2005).
NCTA would use standard details for installed features used to discourage roosting/
perching birds. During final design, NCTA would investigate proven methods of
reducing collisions between vehicles operating on the bridge and flying birds and
incorporate them as appropriate.

4.1.4.3 Noise Disturbance

Although evidence of wildlife population declines as a result of roadway mortality has
persisted for years, the long-term effects of road avoidance resulting from traffic noise
have only recently been studied. Traffic noise is a potential threat to an animal’s health,
reproductive success, physiology, and behavior (Forman and Alexander, 1998; Radle,
2006). Road avoidance because of noise/human activity has been extensively
documented for wildlife species such as black bears (Brody and Pelton, 1989), bobcats
(Lovallo and Anderson, 1996), wolves (Thurber et al., 1994), and songbirds (Reijnen et
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al., 1995; Reijnen et al., 1996; Forman and Alexander, 1998). Some species may become
habituated to noise disturbances, but many species display reduced nesting and activity
near areas of traffic noise (Fernandez-Juricic, 2001), and wildlife populations may
become isolated as a result of restricted movement (Donaldson, 2005). For example,
black bears frequently avoid habitat within 300 feet of roads (Jones, 2008). Even though
road noise has a varying effect on wildlife, it seems to affect substantially avian
communities that utilize sound in their basic behaviors (Coffin, 2007). Noise levels as
low as those found in a library reading room (42 to 48 decibels) have been found to
affect negatively some avian species (reviewed in Forman and Alexander, 1998).

A synthesis of studies on the effects of roads on wildlife found that more information is
needed on the relation between road noise and wildlife (Kaseloo and Tyson, 2004).
Many studies did not quantify noise levels or left out factors, such as landscape
variables, that may have also contributed to wildlife behavior. However, after their
analysis of the publications, Kaseloo and Tyson (2004) concluded that traffic noise does
have an effect on wildlife. The effect is variable depending on the species and other
factors such as surrounding landscape and type of disturbance. It is unclear in many of
the studies if noise is a significant effect, predictor variable, or just a contributing factor.
Traffic noise has been shown to interrupt aestivation in spadefoot toads. In addition,
some waterfowl species, such as wood ducks, did not become habituated to noise but
other species, such as black ducks, became habituated to noise (Kaseloo and Tyson,
2004).

4.1.44  Bridge Lighting

The current design does not include the placement of lights on the bridge structure
across Currituck Sound. However, there would be a possibility that a pedestrian path
on the bridge would be considered in the final design that could include low (i.e., close
to the bridge deck) lighting. A potential option for lighting the bridge and its
approaches appears to be the use of LED sources mounted at low level on the bridge
structure (integrated or adjacent to the handrail or guardrail for lighting the pedestrian
walkway) and on low height poles (approximately 12 feet to 14 feet) for walkways
adjacent to bridge approach roads (on land). Lighting of this type offers source
variability, including spectral selection, dimming capabilities, and optical control. Low
level lighting is desirable because it would not include lighting structures on the bridge,
would minimize potential light spill (e.g., lighting trespass, sky glow, and glare) and
would minimize associated environmental impacts.

A low level lighting system such as the one described above would not likely adversely
affect wildlife over Maple Swamp or Currituck Sound. The most substantial effect of
this type of bridge lighting would likely involve the attraction of insects into a traffic
area. Atnight, lights are known to attract insects in large concentrations that could also
attract flying insectivorous predators (small birds and bats) into the vicinity of bridge
traffic. This could increase the possibility of vehicle collisions for these species.
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However, USFWS recommends low-level, low wavelength lights (such as turquoise,
blue, or green) to help reduce direct bird strikes with bridges (Manville, 2005). This type
of lighting is also better because it would reduce the impairment of night-time
navigation by birds. Most concern with lighted structures in the vicinity of coastal areas
is the potential to disrupt nesting sea turtles, hatchlings, and migratory shorebirds.
However, this would not be a concern with the proposed project since appropriate sea
turtle nesting habitat is not present in the project area and lighting systems would be
low level and low-voltage. The urban glow currently produced by the nearby
communities of Duck and Coinjock is substantially greater than what would be
produced by the proposed lighting system. In addition, adverse impacts from lighting
are usually associated with high-voltage lighting systems on high-mast bridges, both of
which are not being considered for the detailed study alternatives.

4.2 Aquatic Communities and Wildlife

4.2.1 Aquatic Communities

Aquatic communities found in the project area include ponds and open water. These
communities are shown on Figure 6 in Appendix A and discussed in the following
sections.

4.2.1.1 Ponds

Several freshwater ponds occur within the project area. Some of these are naturally-
occurring open waters located on the Outer Banks. These ponds may be subject to
flooding from the waters of Currituck Sound. Other ponds have been excavated wholly
or partially in wetlands and are surrounded by naturalized riparian zones. Ponds are
not considered to be “wetlands” by USACE (1987); however, these communities are
Section 404 jurisdictional waters. In the Cowardin et al. (1979) system of classification
these communities can be identified as “Palustrine Unconsolidated Bottom Deepwater
Habitats” (codes PUB2/3/4H/x). Ponds that have been excavated wholly in uplands and
are not naturalized, such as stormwater retention ponds, are included in the man-
dominated lands category and are not mapped as ponds.

4.2.1.2 Open Water

Open water of the project area is found primarily in association with the surface water of
Currituck Sound. In addition, a canal (which acts as a portion of the AIWW) crosses the
project area on the mainland and connects Coinjock Bay to the North River. Using the
Cowardin et al. (1979) system of wetland classification, there are several types of
deepwater habitats that occur in these water bodies. “Estuarine Subtidal
Unconsolidated Bottom Deepwater Habitats” (codes E1UB2/3/4L/M6/x) include the
following subtypes: estuarine water column, aquatic bed (tidal freshwater), and
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intertidal flats. “Estuarine Subtidal Rooted Vascular Aquatic Bed Deepwater Habitats”
(code E1AB3L6) are also found within this community and are more commonly referred
to as submerged aquatic vegetation (SAV). These open water subtypes are considered to
be essential fish habitat (EFH) for certain fish species managed by the Mid-Atlantic
Fisheries Management Council (MAFMC) and the South Atlantic Fisheries Management
Council (SAFMC). A more detailed discussion of EFH and the potential for impact is
presented in the Essential Fish Habitat Technical Report (CZR Incorporated, 2009) and for
the Preferred Alternative in the revised Essential Fish Habitat Technical Report (CZR
Incorporated, 2011).

The shallow waters (6 feet deep or less) of Currituck Sound provide habitat and
potential habitat for extensive beds of SAV. Habitat for SAV as defined by NCMFC is
currently vegetated with one or more appropriate SAV species, or has been vegetated by
one or more species within the past 10 annual growing seasons, and meets the average
growing conditions needed (water depth of six feet or less, average light availability
[Secchi depth of one foot or more], and limited wave exposure). For many juvenile and
adult fish, the structural complexity of SAV habitat provides refuge from predators.
These habitats are also rich in invertebrates and, therefore, serve as important foraging
areas. Other roles include stabilization of sediment, nutrient cycling, reduction of wave
energy, and provision of organic matter that supports complex food webs (NCWRC,
2005). For these reasons, SAV habitat is considered Habitat Areas of Particular Concern
(HAPC) for several managed fish species. The distribution and composition of SAV
habitat is influenced by several factors; among the most important factors are light,
salinity, wave action, and nutrient levels. Recent studies have referenced these systems
as submersed rooted vascular beds (SRV), which distinguishes rooted vegetation from
primarily algae (Ferguson and Wood, 1994). Areas of the sound 6 feet deep or less and
have a suitable substrate are considered potential SAV habitat.

Species composition and biomass of SAV beds in Currituck Sound have varied greatly
over the past 70 years (USACE, 2010; Davis and Carey, 1981; Davis and Brinson, 1983).
The abundance of many native SAV species declined in the 1960s, likely a result of
increased salinity and/or dredging, while Eurasian water milfoil increased. In the late
1970s, SAV beds also decreased again. Possible causes for the decline were changes in
salinity and inorganic nutrients, epiphytic growth and siltation on plants, and storms
that increased turbidity and turbulence, and caused unusual temperatures and damage
to plants (USACE, 2010). No exact cause for the decline could be determined, but it is
likely a combination of the above factors.

The reduced amount of SAV beds has generally continued into this century with
occasional scattered episodes of increased growth in localized areas (Deaton et al., 2010).
Highly sensitive to changes in water quality, SAV is affected by weather, site conditions,
and human activity (Deaton et al., 2010). The erosion of some marsh islands in the
sound has increased the wind fetch, creating more wave energy that can re-suspend
particles in the water, increasing turbidity (USACE, 2010). Recent trends indicate a
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decrease in Eurasian water milfoil and an increase in formerly more common, native
species such as widgeon grass and wild celery (USACE, 2010; Ferguson and Wood, 1994;
Davis and Brinson, 1989). This trend mainly reflects a change in species composition,
not necessarily an increase in abundance. Other submersed rooted vascular species
occurring in the sound include sago pondweed, redhead grass, and bushy pondweed.
Stoneworts, a type of macroscopic algae, have also been important components of SAV
communities. Based on a recent survey conducted by USACE (2007), there are
approximately 711 acres of existing SAV beds within the project area in Currituck
Sound.

In addition to the open waters of Currituck Sound, several jurisdictional drainages are
found in the project area. On the mainland two minor, unnamed drainages are found
along US 158 in association with Maple Swamp and Great Swamp (S1 and S2), and two
more minor drainages are found in association with Currituck Sound (S3 and S4). On
the Outer Banks, the project area crosses Jean Guite Creek in the southern portion of the
project area and another stream (S5) in the vicinity of the C2 bridge corridor landing.
These features are classified by Cowardin et al. (1979) as “Estuarine Subtidal
Unconsolidated Bottom Deepwater Habitats.” Open water habitats are not considered
to be “wetlands” by USACE (1987); however, these communities are Section 404
jurisdictional waters. The types of aquatic habitat present in open water areas of the
project area (including EFH areas and SAV habitat), as well as historical and present
conditions, are discussed in greater detail in the Essential Fish Habitat Technical Report
(CZR Incorporated, 2009) and for the Preferred Alternative in the revised Essential Fish
Habitat Technical Report (CZR Incorporated, 2011).

4.2.2 Aguatic Wildlife

4.2.2.1 Invertebrates

Macroinvertebrate populations of Currituck Sound are composed primarily of
burrowing amphipods near the shore, but there is a more diverse population in deeper
areas. Oligochaetes, chironomids, and brackish water clams were the most commonly
sampled species (Matta, 1977). A more recent study by the NCDEHNR-Division of
Environmental Management (DEM) in July 1993 found primarily freshwater taxa in the
northern portions of the sound and more crustaceans in the more saline, southern areas
of the sound. Insects were predominant in the northern portions of the sound and
contributed to the higher diversity of invertebrates found in association with SAV beds.
Commercially important invertebrates of the sound consist primarily of blue crab and
shrimp. These two species were documented from only the southern portions of the
sound during invertebrate sampling in July 1993 (NCDEHNR-DEM, 1993). The lack of
saline waters and suitable substrate limit the growth of most commercially important
shellfish (i.e., oysters and clams). Currently, commercial shellfish harvesting is
prohibited in the northern portion of the sound (including the project area) and Jean
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Guite Creek. A list of the known and potentially occurring macroinvertebrates in the
Currituck Sound area is included in Appendix B.

4222  Fish

Currituck Sound provides habitat for a variety of fish and shellfish. It is used by
freshwater species, estuarine species, and juvenile marine fishes. Although shellfish
harvesting is prohibited in Currituck Sound because of high levels of fecal coliform
bacteria, this area provides an important fishery for many other species that are
harvested. Appendix B includes a list of the fish species that have been caught in
Currituck Sound during sampling by the NCDENR, Division of Marine Fisheries (DMF)
(personal communication, Sara Winslow, NCDENR-DMF, May 15, 2008), NCWRC, and
commercial fishing vessels (NCDENR-DMF and NCWRC, unpublished data).

Sport and commercial fishing has been an important part of Currituck County’s
economy and history. Currituck Sound is an important nursery area for migratory and
resident fish. Migratory fish that use the sound include saltwater species that use the
sound for spawning and juvenile stages of life, such as red drum, spot, Atlantic croaker,
summer flounder, and southern flounder; saltwater species that pass through the sound
to spawn in freshwater areas, such as American shad, blueback herring, alewife, and
striped bass; and freshwater species that migrate to the sound as adults, such as white
perch and catfishes. The total annual economic value of fisheries in Currituck Sound has
ranged between $0.9 and $3.2 million during the past 14 years. Crab (primarily blue
crab) is the most economically important fishery in the sound. Flounder is a relatively
close second, but most other species fall far behind in terms of economic value
(NCDENR-DMF, unpublished data).

In the past, nursery areas for two anadromous fish species, the blueback herring and
alewife, were known to occur within Currituck Sound. Nursery areas for these species,
including Whale Head Bay and Sanders Bay, were identified in the sound from 1980 to
1983. Catch per unit of effort was highest for these two species during the months of
June through August (Winslow et al., 1983). However, the status of the populations of
these two species was identified as declining in the sound during 1980 (Copeland and
Gray, 1989), and these areas (Whale Head Bay and Sanders Bay) are no longer officially
recognized as anadromous fish spawning areas or PNAs. Section 3.2.2 contains current
descriptions of these areas.

A 1977 fish survey in the sound found the most numerous species per hectare were
yellow perch, tidewater silverside, pumpkinseed, and bluespotted sunfish (Borawa et
al., 1978). This same study found the most important species, in terms of weight per
hectare, to be carp, pumpkinseed, yellow perch, largemouth bass, and golden shiner. A
1989 fish survey of the same areas sampled in 1977 found the most important species, in
terms of weight per hectare, to be carp, white perch, striped mullet, and pumpkinseed.
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This study also estimated the mean standing crop for Currituck Sound at 101.1
kilograms per hectare (89.4 pounds per acre) (Kornegay, 1989).

Current fish community structure within Currituck Sound was determined during a
survey by NCWRC in 1994 (personal communication, Kevin Dockendorf, NCWRC, June
13, 2008). This survey found the most abundant species to be spot, with estuarine
species comprising slightly less than half of the total species observed. Common
estuarine species also included killifish, bay anchovy, and white perch. Freshwater
species observed during this survey included pumpkinseed, bluegill, largemouth bass,
and yellow perch. Freshwater taxa were more abundant at sampling stations towards
the northern half of the sound, with estuarine taxa becoming more common towards the
southern half of the sound, corresponding with the higher salinity levels to the south
(NCWRC, unpublished data). Detailed information on fish species found within the
project area is included in the Essential Fish Habitat Technical Report (CZR Incorporated,
2009) and for the Preferred Alternative in the revised Essential Fish Habitat Technical
Report (CZR Incorporated, 2011).

4.2.3 Impacts to Aquatic Communities and Aquatic Wildlife

Historic and present stresses to aquatic flora and fauna in Currituck Sound have
occurred as a result of increased fishing pressure and practices, as well as natural and
anthropogenic fluctuations in nutrient loading, turbidity, and salinity (NCDEHNR,
1994; Caldwell, 2001; USACE, 2010), so it is important to NCTA to minimize project-
related impacts to the sound so as not to compound existing problems. The proposed
construction of the Mid-Currituck Bridge is not anticipated to affect the salinity of
Currituck Sound. The Essential Fish Habitat Technical Report (CZR Incorporated, 2009),
and for the Preferred Alternative the revised Essential Fish Habitat Technical Report (CZR
Incorporated, 2011), has more details on these stressors.

Turbidity is an important factor affecting the distribution and abundance of SAV (Davis
and Carey, 1981; Davis and Brinson, 1983; Ferguson and Wood, 1994). Increased
turbidity from bottom-disturbing fishing gear, construction of docks/piers/marinas,
storms, shoreline erosion, dredging, boating, sedimentation, and runoff all can create
unfavorable conditions for SAV survival (Sincock, 1966; Davis and Brinson, 1983; Riggs
et al.,, 1993; USACE, 2010), which would then affect those species that are dependent
upon, or utilize, SAV beds. Construction of a new bridge structure over Currituck
Sound would produce some short-term noise, turbidity, and siltation, thereby creating
localized, short-term impacts to aquatic habitat and wildlife. Runoff during and after
construction could contain varying amounts of particulates, organic compounds,
nutrients, and heavy metals, all of which could temporarily degrade water quality and
impact aquatic organisms.

Fill, pile placement, shading, and clearing would result directly in the permanent loss or
alteration of aquatic habitat within the project area, as summarized in the following
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sections (presented in further detail in the Essential Fish Habitat Technical Report [CZR
Incorporated, 2009] and for the Preferred Alternative in the revised Essential Fish Habitat
Technical Report [CZR Incorporated, 2011]). In addition to permanent loss of habitat
resulting from pile placement, the bridge corridors for MCB2, MCB4, and the Preferred
Alternative could generate several other impacts, including changes in water quality,
water flow, and light levels of the areas both underneath the bridge and for some
distance surrounding the bridge.

4.2.3.1 Temporary Impacts

Road construction with all of the detailed study alternatives, including the Preferred
Alternative, could result in temporary water quality impacts and landscape alteration.
Bridge construction associated with the bridge corridors for MCB2, MCB4, and the
Preferred Alternative would take place over Currituck Sound and could produce noise,
turbidity, and siltation, thereby creating localized, short-term impacts to aquatic habitat
and species. Because the C2 bridge corridor would be longer (5.3 miles) than the C1
corridor, including the Preferred Alternative, (4.7 miles), these impacts would likely be
more substantial for MCB2/C2 and MCB4/C2. Additional important factors in the level
of temporary construction impacts would be the number of active bridge construction
sites and the method of construction.

Several temporary construction easements would be located along the sections of NC 12
and US 158 that would be widened with all of the detailed study alternatives, including
the Preferred Alternative. In addition, the detailed study alternatives would involve
temporary ground disturbance associated with actual road widening and construction
of drainage easements. Increased turbidity and sedimentation could occur within
Currituck Sound as a result of runoff from these areas. Runoff may contain varying
amounts of particulates, organic compounds, nutrients, and heavy metals, all of which
could degrade water quality and impact aquatic organisms. However, these effects
would cease after natural revegetation and these areas would be expected to return to
previous conditions. To minimize sedimentation, BMPs would be used. The amount of
road widening was substantially reduced with the Preferred Alternative, so associated
impacts also would be reduced. A minor bridge replacement over Jean Guite Creek also
is proposed for all of the detailed study alternatives except for the Preferred Alternative.

The temporary effects of pile placement would include short-term increases in noise,
turbidity, and siltation. Noise from open water construction activity would be a
temporary, localized disturbance to fish and birds associated with the water and
shoreline. Construction-related noise generated during pile driving can be of sufficient
intensity to kill or injure marine organisms (reviewed in Hanson et al., 2004). However,
many of the mobile organisms would be able to escape the area during construction.
Furthermore, pile driving would not occur in SAV habitat (including existing beds) as
defined by NCMFC during the time period the managed species would be most active
and at most risk of being affected as a result of an anticipated agency-required
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moratorium from approximately February 15 through September 30. The dates of the
moratorium could be adjusted to reflect water temperatures.

At the ecosystem level, increased turbidity would result in a reduction in ecosystem
productivity (i.e., ability of the system to produce and export energy) and nursery value
by elimination of organisms that cannot readily move, and displacement of mobile
organisms. For individual organisms, turbidity can impair visual predation success,
impair predator avoidance, and impair oxygen uptake by clogging respiratory
structures. Siltation could generate increased water column turbidity, as well as
smother or alter benthic vegetative and animal communities. These impacts could be
prolonged because of poor water circulation in the sound. Because of the degraded
habitat value, most mobile animals would avoid the area of construction for the duration
of the construction phase, while non-mobile shellfish, such as clams, and SAV habitat
could suffer long-term impacts from construction-related siltation if minimization
techniques failed or from direct impacts of pile driving. Benthic organisms are expected
to recover rapidly after construction ceases, as most soft bottom benthic communities are
resilient and likely to recolonize quickly after short-term impacts. The impact to non-
mobile organisms would be minimal, based on the small amount of piling impact and
the expanse of the sound. For SAV habitat affected by these temporary construction
impacts, recovery is anticipated. Assuming that the area of effect of each temporary pile
driven to support the spans of the planned construction trestle is 1.5 times the diameter
of each pile (e.g., 45 inches for a 30-inch pile), the area of temporary affect of piles
associated with the planned construction trestle over SAV habitat would be
approximately 0.1 acre with the Preferred Alternative. A study of a 4-acre dredged and
overburden area in Whalehead Bay found that five years after the disturbance and
restoration of dredged bottom, the area was 98 percent covered by SAV beds in the early
fall (Ellis, 2009). Even just one year after the disturbance, the percent cover of SAV beds
in the area had already increased from 0 percent to 69 percent. NCDOT would utilize
practicable measures to minimize turbidity generated during bridge construction such
as turbidity curtains and shrouds in areas of SAV habitat (including existing beds) as
defined by NCMFC, as well as when necessary in potential SAV habitat (see Section
4.2.1.2).

The Mid-Currituck Bridge would be erected from a temporary construction trestle in
parts of Currituck Sound 6 feet deep or less (see Section 1.3). The pilings used for the
temporary trestle would not be as substantial as those used for the bridge. Also, an
open trestle (i.e., beams only to support a crane) would be used on the eastern side in
SAV habitat (including existing beds) to minimize shading impacts while the trestle is in
place. Pans would be placed under construction equipment operating on the open
trestle to prevent oil and lubricants from dripping into the sound.

It is recognized that some temporary impacts might become permanent if the
environment could not recover from the disturbance. If surveys following construction
operations reveal that additional permanent impacts to SAV habitat (including existing
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beds) have occurred, additional permanent impact mitigation would be provided.
Furthermore, in anticipation of an agency-required moratorium, pile driving would not
occur in SAV habitat (including existing beds) from approximately February 15 to
September 30, which is the most active time for SAV and organisms using the sound.

Overall, ER2 would result in minor temporary impacts to aquatic habitat because ER2
only involves NC 12 and US 158 widening. Temporary construction easements on the
mainland with ER2 are located over four jurisdictional streams (S001 to S004) along

US 158 on the mainland. These easements would result in 171.7 linear feet of temporary
clearing impacts to streams. Runoff from active construction areas could result in
temporary increases in turbidity, siltation, and sedimentation in aquatic habitat areas,
but these affects are expected to be minimal and cease after natural revegetation. In
summary, although some small adverse impacts to aquatic habitat would occur during
the construction phases, the impacts would be temporary and are not expected to result
in substantial short-term or long-term adverse effects.

4.2.3.2  Permanent Impacts

Fill, pile placement, shading, and clearing would result directly in the permanent loss or
alteration of aquatic habitat within the project area, as summarized in Table 9 and Table
10. Impacts to aquatic habitat are the same with Option A and Option B given that the
only difference between the two options occurs in Maple Swamp, where there is no
aquatic habitat. The greatest amount of fill to wetland freshwater marsh and open water
areas would occur with the permanent drainage easements associated with ER2 and
MCB?2 (both bridge options and with or without the hurricane evacuation lane on
mainland US 158). The greatest amount of permanent alteration (shading and clearing)
to marsh and open water areas also would occur with MCB2/C2 and MCB4/C2 because
of the longer bridge deck with the C2 bridge corridor, as well as because the C2 bridge
corridor would be located in close proximity to extensive freshwater marsh areas. The
Preferred Alternative would not directly affect wetland freshwater marsh.

Based on a recent survey mapping of existing SAV beds within the project area (USACE,
2007), the greatest impacts to existing SAV beds within the project area would be
associated with MCB2/C2 and MCB4/C2 (with or without the hurricane evacuation land
on mainland US 158). Both of these detailed study alternatives would remove less than
0.1 acre of existing SAV beds because of pile placement, and shade 5.5 acres of existing
SAV beds. MCB2/C1 and MCB4/C1 would remove and shade less than 0.1 acre and 4.3
acres of existing SAV beds, respectively. The Preferred Alternative would remove less
than 0.1 acre of SAV because of pile placement and shade 3.8 acres of existing SAV beds.
The only state-designated fish nursery/spawning area (primary, secondary, or
anadromous spawning area) crossed by any of the detailed study alternatives is Jean
Guite Creek, which is a PNA and would be crossed by the widening of US 158 with ER2
and MCB2, as well as the third outbound lane hurricane evacuation improvements with
MCB4. Bridge widening would only include pile placement within the creek if the
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hurricane evacuation lane is added with MCB4. The Preferred Alternative would not
affect the creek.

In addition to permanent loss of habitat resulting from pile placement, the C1 and C2
bridge corridors could generate several other impacts, including changes in water
quality, water flow, and light levels of the areas both underneath the bridge and for
some distance surrounding the bridge. Runoff from the bridge would introduce a new
source of pollution in the sound. Pollutants discharged into the sound may not dissipate
quickly because of poor water circulation. NCTA would comply with NC Session Law
2008-211 (An Act to Provide for Improvements in the Management of Stormwater in the
Coastal Counties in Order to Protect Water Quality) to the maximum extent practicable
for the additional impervious surface area that would be created by the construction of
the Preferred Alternative if it is selected for implementation. NCTA’s proposed
program is presented in Section 1.6. A final stormwater management plan for
minimizing the potential impact of project pollutants would be developed in association
with NCDENR-DWQ), as well as other appropriate state and federal environmental
resource and regulatory agencies, during final design and permitting of the Preferred
Alternative.

The presence of bridge pilings would not be expected to alter substantially existing
water flow. The piles would have a minimal impact on turbulence and bed shear stress
(when wind has produced a noticeable current), with a maximum upstream effect on
flow of 6.25 feet and downstream effect on flow of 10 feet. Piles would be
approximately 130 feet apart, leaving adequate space for normal flow conditions.
Altered light levels and the introduction of piles as a hard substrate previously
unavailable in the area would have multiple effects, thereby resulting in changes to the
existing food web structure. Decreased autotrophic productivity (phytoplankton and
aquatic vegetation) resulting from lower light levels could result in decreased
abundances of aquatic vegetative habitat (including SAV), heterotrophic grazers (e.g.,
waterfowl), and predators (zooplankton, benthic invertebrates, waterfowl, and fish). On
the other hand, organisms could be attracted to bridge pilings as a shallow reef-like
structure. A Mid-Currituck Bridge would likely provide currently present species, such
as sessile invertebrates, with additional habitat and may help to increase the populations
of structure-oriented species already present within, or utilizing, the project area.
However, the piles would not function as a typical reef in open water because of the
shallow depths and low salinity.

There has been some recent interest in the potential effects of bridges on aquatic systems
by NCDOT. However, preliminary investigations on this issue conducted by NCDOT in
2010, as well as additional data from collections of benthic invertebrates associated with
the Wright Memorial Bridge and Virginia Dare Bridge (CZR Incorporated, 2010), did not
detect substantial differences in benthic invertebrate communities between areas under
the influence of the bridge and nearby areas apparently not under the influence of the
bridge.
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Loss of habitat as a result of pilings and shading from the bridge deck would be
mitigated. A mitigation plan is described in Section 5.6.2 and included in Appendix E.
More detailed summaries of indirect and long-term impacts to aquatic habitat also are
included in Section 5.10.2, in the Essential Fish Habitat Technical Report (CZR
Incorporated, 2009), and for the Preferred Alternative in the revised Essential Fish Habitat
Technical Report (CZR Incorporated, 2011).

4.2.3.3  Impacts to Commercial Fisheries

Ongoing commercial fishing activity exists in the project area. The bridge corridors with
MCB2, MCB4, and the Preferred Alternative should have little impact on commercial
fishing operations because the navigation span of the proposed bridge would be
designed in coordination with the US Coast Guard to provide reasonable
accommodation for boats operating in the area. In addition, it is anticipated that many
boats would be able to pass under the other portions of the bridge. However, the
presence of a bridge structure across Currituck Sound could potentially disrupt fishing
operations by reducing trawling area and restricting net and crab pot deployment.
While potential fishing areas could be eliminated in the vicinity of the bridge, impacts to
commercial fishing in general would not be substantial since only a small portion of
fishing area would be removed. In addition, commercial shellfish harvesting is
currently prohibited in the vicinity of the C1 and C2 bridge corridors. There are no
impacts to commercial fisheries expected with ER2.

4.3 Invasive Species

The diversity, abundance, and health of natural communities can be negatively affected
by the introduction of exotic species. There were five species from the NCDOT Invasive
Exotic Plant List for North Carolina (Smith, 2008) observed within the project area.
Common reed (Threat Level 1) was observed in the project area within wetland
freshwater marsh and wetland maritime shrub/grassland communities, as well as in
man-dominated depressional areas and ditches. Japanese honeysuckle (Threat Level 2)
was observed along the borders of mixed-pine/hardwood forest communities, as well as
within man-dominated and shrub/scrub areas. Chinese privet (Threat Level 1) was
found within mixed-pine/hardwood forest and shrub/scrub communities. Nepalese
browntop (Threat Level 1) was observed in all terrestrial communities except maritime
shrub/grassland and wetland freshwater marsh. Mimosa (Threat Level 2) was observed
along the borders of mixed-pine/hardwood forest communities, as well as within man-
dominated and shrub/scrub areas. Eurasian milfoil (watch list) was observed during a
2010 survey for SAV in the portions of Currituck Sound within the project area
(Luczkovich, 2010).

NCDOT will follow its BMPs for the management of invasive plant species. NCDOT’s
vegetative management programs include guidance to control invasive species for:
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noxious and aquatic vegetation, woody vegetation, weed, and wildflower weed control.
These programs include a combination of mechanical and chemical efforts to prevent
and control invasive species and protect rare species within roadside management areas
(NCDOT, 2011). David Harris with NCDOT, Roadside Environmental Unit (personal
communication, September 23, 2011) confirmed that all identified invasive species
populations in the area affected by the project would be treated with the appropriate
USEPA approved herbicides by a licensed pesticide applicator with the NC Department
of Agriculture and Consumer Services. Furthermore, the plant material and soil with
root mass of any invasive species populations disturbed by construction activities would
be buried 3 feet under fill or removed and placed in waste areas.

Harris (personal communication, October 21, 2010) commented that NCDOT has not
had long-term success with controlling common reed because most projects only treat
for the species for a certain amount of years (typically 3 to 5 years as part of the
monitoring program for the project) and within the right-of-way. However, once the
treatment period ends, typically common reed will either expand into the right-of-way
from outside areas that were not treated, recover within the treated area, or do both.
This can also be the case with other invasive species. However, the Mid-Currituck
Bridge project is not anticipated to encourage growth of any of these species.
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5.0 Jurisdictional Issues

5.1 Clean Water Act Waters of the US

5.1.1 Characteristics

Six jurisdictional streams were identified within the project area (see Table 12). The
locations of these streams are shown on Figure 5 in Appendix A. USACE and
NCDENR-DWQ stream forms are included in Appendix C. The physical characteristics
and water usage classifications of each stream are detailed in Section 3.2. All streams
have been designated as warm water streams for the purpose of stream mitigation.

Table 12. Characteristics of Jurisdictional Streams in the Project Area

Total
Map Total Culverted Le_ngth - Com_p_ens_atory Rivc_ar
D LengtP Length Sgpjec_t to Classification Mltlga_tlon Basin
(feet) (feet) Mitigation Required Buffers
(feet)?
5001 533.7 99.9 433.8 Intermittent Yes NA
5002 235.5 95.6 139.9 Intermittent No NA
S003 66.4 NA 66.4 Perennial Yes NA
5004 155.4 NA 155.4 Intermittent Yes NA
Jean
Guite 270.5 NA 270.5 Perennial Yes NA
Creek
5005 498.4 NA 498.4 Intermittent Yes NA

! Includes culverted sections.
2 Culverted sections excluded.

Approximately 4,781 acres of wetlands and waters that are jurisdictional under Section
404 of the Clean Water Act were found in the project area (Table 13). Wetlands within
the project area were categorized into the following 11 communities based on the NC
Natural Heritage Program’s classification system (Schafale and Weakley 1990): mixed
herbaceous (in man-dominated area), disturbed shrub/scrub, mixed-pine/hardwood
forest, hardwood forest, bay forest, swamp forest, maritime shrub/grassland, maritime
forest, maritime swamp, freshwater marsh, and open-water (includes SAV).
Descriptions of these wetland communities are found in Sections 4.1.1 and 4.2.1. Table
13 lists the classifications for the wetlands in the project area according to Cowardin and
according to the NC Wetland Assessment Method (NCWAM) classification system. The
wetlands can be divided into seven NCWAM communities: non-riverine swamp forest,
hardwood flat, pine flat, basin wetland, estuarine woody wetland, non-tidal freshwater
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Table 13. Characteristics of Jurisdictional Wetlands and Waters in the Project Area

Appendix
Map 1D Cowardin NCWAM Hydrologic Area A Figure
P Classification | Classification | Classification (acres) Where
[llustrated
Wetlands
PFO1/3F, .
W001 PEM1/2B NRSF Non-riverine 2.24 5(b)
W002 PFO1/3/4B/F HF & PF Non-riverine 3.39 5(b)
WO002a PFO1/3/4B/F HF & PF Non-riverine 0.08 5(b)
PFO1/3E/F, o
WO003 PEM1/2B NRSF Non-riverine 2.21 5(b)
PFO1/3E/F, o
WO003a PEM1/2B NRSF Non-riverine <0.01 5(b)
WO003b PFO1/3E/F NRSF Non-riverine <0.01 5(b)
PFO1/3E/F, o
W003c PEM1/2B NRSF Non-riverine 0.04 5(b)
W004 PFO1/3/4B HF & PF Non-riverine 0.71 5(b)
WO005 PSS1/3/4B BW Non-riverine 0.34 5(b)
WO006 PFO1/3/4B HF & PF Non-riverine 1.01 5(b)
HF & PF, Tidal, Non-
WO006a PFO1/3/4B EWW riverine 0.04 5(b)
HF & PF, Tidal, Non-
WO006b PFO1/3/4B EWW riverine 0.24 5(b)
HF & PF, Tidal, Non-
WO006¢ PFO1/3/4B EWW riverine 1.46 5(b)
HF & PF, o
WO007 PFO1/3/4B EWW Non-riverine 1.27 5(b)
WO008 PFO1/3E HF Non-riverine 4.44 5(b)
WO009 PFO1/3/4B BW Non-riverine 4.30 5(b)
PFO1/3/4B/EJF,
WO010 PEM1/2B, NRSF & BW Non-riverine 166.31 5(b), 5(d)
PSS1/3/4B
PFO1/3/4BJ/E, o
WO011 HF & BW - 1.
0 PSS1/3/4B & Non-riverine 33 5(b)
PEM1/2B, o
WO012 BW - .02 b
0 PSS1/3/4B Non-riverine 0.0 5(b)
PFO1/3/4B/E/E,
NRSF, HF, HF
WO013 PEM1/2B, 5 &; PF ’ Non-riverine 396.77 5(b)
PSS1/3/4B
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Table 13 (continued). Characteristics of Jurisdictional

Wetlands and Waters in the Project Area

Appendix
Map ID Covyz_ardin NC_V\_/AI\/! Hydr_o_log?c Area A Figure
Classification | Classification | Classification (acres) Where
[llustrated
W014 PFO1/3/4B NRSF Non-riverine 0.05 5(c)
WO015 PFO1/3/4B/E/F NRSZ IP{IS ,HE Non-riverine 95.84 5(b), 5(c)
WO016 PFO1/3E HF Non-riverine 0.39 5(d)
WO017 E1UB2/3/4Kx BW Non-riverine 0.35 5(d)
PFO1/3E,
WO018 PEM1/2B, HF & BW Non-riverine 21.81 5(d)
PSS1/3/4B
WO019 PFO1/3E HF Non-riverine 0.08 5(d)
W020 PFO1/3E HF Non-riverine 0.27 5(d)
W021 11;5501}55'3 HF & BW Non-riverine 0.23 5(d)
W022 PSS1/3/4B BW Non-riverine 0.01 5(d)
PFO1/3/4B,
w023 PEM1/2B, HF & PF Non-riverine 1.41 5(d)
PSS1/3/4B
W024 PEM1/2B NTFM Riverine 0.01 5(e)
W025 PEM1/2B NTFM Riverine <0.01 5(e)
W026 PFO1/3E HF & PF Non-riverine 0.04 5(e)
W027 PFO1/3E HF & PF Non-riverine 0.10 5(e)
W028 PFO1/3E HF & PF Non-riverine 0.01 5(e)
W029 PFO1/3E HF & PF Non-riverine 0.13 5(e)
WO030 PFO1/3E HF & PF Non-riverine 0.02 5(e)
WO031 PFO1/3E HF Non-riverine <0.01 5(e)
WO032 11325\)411/72% HF & BW Non-riverine 0.48 5(g)
WO033 f’;?/[ll//z% HF & BW Non-riverine 0.29 5(g)
W034: E2EM1P BW Non-riverine 0.12 5(g)
WO035 PFO1/3/4F EWW Tidal 0.15 5(h)
WO036 PFO1/3/4A/B/E NRSF Non-riverine 1.29 5(h)
WO037 PFO1/3/4F NRSF Non-riverine 0.27 5(h)
WO038 PFO1/3/4B/F NRSF Non-riverine 0.87 5(h)
WO038a PFO1/3/4F NRSF Non-riverine 0.47 5(h)
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Table 13 (continued). Characteristics of Jurisdictional
Wetlands and Waters in the Project Area

Appendix
Map ID Covygrdin NC_V\_/AIVI_ Hydrqlog?c Area A Figure
Classification | Classification | Classification (acres) Where
[llustrated
W039 gg;\/ll/l?ﬁg NRSF Non-riverine 0.15 5(h)
W040 ggévll/lé/zg NRSF Non-riverine 0.45 5(h)
W041 PFO1/3/4B HF Non-riverine 0.16 5(h)
WO042 PFO1/3/4F NRSF Non-riverine 0.35 5(h)
WO043 PFO1/3/4F NRSF Non-riverine 0.13 5(h)
PFO1/3/4A,
WO044 PEM1/2B, NRSF Non-riverine 0.42 5(h)
PSS1/3/4B
WO045 PFO1/3/4B/F NRSF Non-riverine 0.27 5(h)
WO046a! Eiégll\g/ljﬂ) TFM & EWW Tidal 0.40 5(i)
WO046b! E2EM1P TEM Tidal 0.08 5()
WO046¢! Ezsiiggdll/g}@, TFMi;WW’ Tidal 0.56 5(i)
PFO1/3/4B
W047: B SESZ/}IE;IE)/Ill;’/ AP TFM, EWW Tidal 0.51 5()
WO047at E2EM1P TFM Tidal <0.01 5(i)
W048: E2EM1P TEM Tidal 0.13 5(i)
W049: E2EM1P TEM Tidal 0.07 5@j)
WO050! EEECE)%;ZLP TFM, EWW Tidal 0.12 5(j)
WO051 PSS1/3/4B BW Non-riverine 0.04 5@j)
Wo051at E2EM1P TFM Tidal 0.02 5(j)
WO051b! E25S51/3/4P EWW Tidal 0.02 5(j)
WO051c! E2EM1P TEM Tidal 0.01 5(j)
WO051d: E2EM1P TFM Tidal 0.01 5(j)
WO051e PFO1/2/3/4P NRSF Non-riverine 0.02 5(j)
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Table 13 (continued). Characteristics of Jurisdictional

Wetlands and Waters in the Project Area

Appendix
Manp ID Cowardin NCWAM Hydrologic Area A Figure
P Classification | Classification | Classification (acres) Where
[llustrated
WO051f PFO1/2/3/4P NRSF Non-riverine 0.05 5()
WO051g PFO1/2/3/4P NRSF Non-riverine 0.02 5()
WO052 PFO1/3/4B BW Non-riverine 0.05 5()
WO052a PFO1/3/4B BW Non-riverine 0.01 5(j)
W052b PFO1/3/4B BW Non-riverine 0.01 5(j)
WO052c PFO1/3/4B BW Non-riverine 0.24 5(j)
WO053 PFO1/3/4B BW Non-riverine 0.08 5()
WO054 PSS1/3/4B BW & TFM Non'r;f;me “ 1 o013 5())
WO055! E2EM1P TEM Tidal 0.08 5(j)
WO056 E2EM1P TEM Tidal 0.04 5(j)
PSS1/3/4B, . .
WO057 PEM1/2B BW Non-riverine 0.27 5()
PSS1/3/4B, . .
WO058 PEM1/2B BW Non-riverine 0.17 5()
PSS1/3/4B, . .
WO058a PEM1/2B BW Non-riverine 0.08 5()
PSS1/3/4B, o
W059 PEM1/2B BW Non-riverine 0.20 5(k)
WO060 PFO1/3/4B BW Non-riverine 0.66 5(k)
WO060a PFO1/3/4B BW Non-riverine <0.01 5(k)
WO061 PFO1/3/4B BW Non-riverine 0.28 5(k)
W062 PFO1/3/4B BW Non-riverine 0.17 5(k)
WO063 PFO1/3/4B BW Non-riverine 0.24 5(k)
WO063a PFO1/3/4B BW Non-riverine 0.02 5(k)
W064 PFO1/3/4B BW Non-riverine 0.16 5(k)
WO065 PFO1/3/4B BW Non-riverine 0.05 5(k)
W066 PFO1/3/4B BW Non-riverine 0.42 5(k)
WO066a PFO1/3/4B BW Non-riverine 0.14 5(k)
WO067 PFO1/3/4B BW Non-riverine <0.01 5(k)
WO068 PSS1B, PEM2B BW Non-riverine 0.02 5(k)
W069 PFO1/3/4B BW Non-riverine 0.07 5(1)
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Table 13 (continued). Characteristics of Jurisdictional

Wetlands and Waters in the Project Area

Appendix
Map ID Cowardin NCWAM Hydrologic Area A Figure
P Classification | Classification | Classification (acres) Where
[llustrated
E2EM1P
’ NRSF, EWW, Tidal, Non-
WO0701 | E2SS/FO1/3/4P, M lriierm‘;“ 74.93 5(1)
PFO1/3/4B/F
WO071 PEM1/S54/] NTEM Non-riverine 0.51 5(1)
W072 PSS2A EWW Non-riverine <0.01 5(1)
WO073 PFO1/3/4B NRSF Non-riverine 0.05 5(1)
WO074 PFO1/3/4B NRSF Non-riverine 0.01 5(1)
WO075 PSS2B BW Non-riverine <0.01 5(1)
PSS1/3B, o
WO076 PEMO2B BW Non-riverine <0.01 5(1)
PSS1/3B, o
WO076a PEMO2B BW Non-riverine 0.04 5(1)
PSS1/3/4B, o
WO077 PEM2B BW Non-riverine 0.10 51)
PSS1/3/4B, o
WO078 PEMOEB BW Non-riverine <0.01 5(1)
PSS1/3/4B, o
W078a PEMO2B BW Non-riverine <0.01 5(1)
PSS1/3/4B, o
WO079 PEMO2B BW Non-riverine 0.01 5(1)
PSS1/3/4B, o
WO080 PEM1/2B BW Non-riverine 0.27 5(1)
PSS1/3/4B, o
WO081 PEM1/2B BW Non-riverine 0.67 51)
PSS1/3/4B, o
W082 PEMOEB BW Non-riverine 0.14 5(1)
PSS1/3/4B, o
WO083 PEMO2B BW Non-riverine 0.14 5(1)
PSS1/3/4B, o
W084 PEMO2B BW Non-riverine 0.15 5(1)
WO085 PFO1/3/4B NRSF Non-riverine <0.01 5(1)
WO086 PFO1/3/4B NRSF Non-riverine 0.42 5(1)
WO086a PFO1/3/4B NRSF Non-riverine 0.26 5(1)
WO087 PFO1/3/4A/B NRSF Non-riverine 0.24 5(1)
WO088 PFO1/3/4A/B NRSF Non-riverine 0.14 5(1)
W089 PFO1/3/4A/B NRSF Non-riverine 0.01 5(1)
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Table 13 (continued). Characteristics of Jurisdictional

Wetlands and Waters in the Project Area

Appendix
Map ID Covygrdirj NC_V\_/AI\/! Hydr_o_log_ic Area A Figure
Classification Classification | Classification | (acres) Where
[llustrated
W090 PFO1/3/4A/B NRSF Non-riverine 1.60 5(1)
W091 PEM2B BW Non-riverine 0.03 5(1)
W092 PEM2B BW Non-riverine 0.05 5(1)
W093 PFO1/3/4A/B BW Non-riverine 0.05 5(1)
W094 PFO1/3/4A/B BW Non-riverine 0.62 5(1)
W095 PFO1/3/4A/B BW Non-riverine 0.06 5(1)
W096 PFO1/3/4A/B BW Non-riverine 0.51 5(1)
WQ097 PFO1/3/4A/B BW Non-riverine 0.03 5(1)
W098 PEM2B BW Non-riverine 0.10 5(1)
W099: E2EM1A, PFO1B | TFM & EWW Tidal 11.30 5(1)
W100? PFO1/3/4B BW Non-riverine 0.36 5(1)
W1012 PFO1/3/4B BW Non-riverine 0.29 5(1)
W1022 PFO1/3/4B BW Non-riverine 0.11 5(1)
W103! E2EM1A TEM Tidal 11.23 5(1)
W104! E2EM1A TEM Tidal 47.30 5(1)
W105! E2EM1A TEM Tidal 1.07 5(1)
Total Wetland Acreage 871.40
Waters
) 5(c), 5(¢2),
Currituck | g 1B /3aLM NA Tidal 3,896.99 5((1)), 5(3
Sound
5(1)
AIWW E1UB2/3/4Lx NA Tidal 1.85 5(b)
Jean
Guite E1UB2/3/4Lx NA Tidal 0.45 5(h)
Creek
S001 E1UB2/3/4Lx NA Riverine 0.11 5(d)
S002 E1UB2/3/4Lx NA Riverine 0.03 5(d)
5003 E1UB2/3/4Lx NA Riverine 0.02 5(e)
S004 E1UB2/3/4Lx NA Riverine 0.02 5(e)
S005 E1UB2/3/4Lx NA Riverine 0.06 5(1)
P001 PUB2/3/4Hx NA Non-riverine 0.18 5(c)
P002 PUB2/3/4H NA Non-riverine <0.01 5(h)
P004 PUB2/3/4Hx NA Non-riverine 0.04 5(h)
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Table 13 (concluded). Characteristics of Jurisdictional
Wetlands and Waters in the Project Area

Appendix
Map ID Covygrdin NC_V\_/AI\/! Hydr_o_log_ic Area A Figure
Classification | Classification | Classification (acres) Where
[llustrated
P005 PUB2/3/4H NA Non-riverine <0.01 5(i)
P006 PUB2/3/4H NA Non-riverine 0.22 5(i)
P007 PUB2/3/4Hx NA Non-riverine 0.07 5(j)
P008 PUB2/3/4Hx NA Non-riverine 0.06 5(j)
P009 PUB2/3/4Hx NA Non-riverine 0.13 5(j)
P010 PUB2/3/4Hx NA Non-riverine 0.02 5(k)
PO11 PUB2/3/4Hx NA Non-riverine 0.44 5(k)
P012 PUB2/3/4Hx NA Non-riverine 0.17 5(k)
P013 PUB2/3/4Hx NA Non-riverine 0.15 5(1)
P014 PUB2/3/4Hx NA Non-riverine 0.18 5(1)
P015 PUB2/3/4Hx NA Non-riverine 0.56 5(1)
PO16 E1UB2/3/4Lx NA Non-riverine 0.99 5(1)
P017 PUB2/3/4Hx NA Non-riverine 4.85 5(1)
P018 PUB2/3/4Hx NA Non-riverine 0.67 5(1)
P019 PUB2/3/4H NA Non-riverine 0.71 5(1)
1020 PUB2/3/4H NA Non-riverine 0.20 5(1)
Total Water Acreage 3,909.29
Total Jurisdictional Wetland and Waters Acreage 4,780.69

1 Portions of these polygons contain CAMA coastal wetlands (wetland freshwater marsh).
2 Determined to be isolated wetlands during previous delineation.
NA=Not Applicable
Key to abbreviations for NCWAM Classifications:

NRSF - Non-riverine swamp forest

HF - Hardwood flat

PF — Pine flat

BW - Basin wetland

EWW - Estuarine woody wetland

NTFM - Non-tidal freshwater marsh

TFM - Tidal freshwater marsh

marsh, and tidal freshwater marsh. The majority of this acreage (approximately 3,900
acres) is Currituck Sound. Delineation of wetlands in the project area occurred from
September to December 2007; during May, July, and October 2008; and in January 2009.
Jurisdictional areas identified in the project area were verified in the field by Bill
Biddlecome with USACE on November 1, 2007, December 6, 2007, January 8, 2008, and
October 22, 2008. A jurisdictional determination was signed by Bill Biddlecome in
August 2009 for the entire project area. David Wainwright with NCDENR-DWQ
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verified jurisdictional areas in the field on December 19, 2007 and October 22, 2008.
Stephen Lane with NCDENR-DCM verified all CAMA AEC within the project area in
the field on November 30 and December 1, 2010. Wetland boundaries approved by
USACE are depicted on Figure 5 in Appendix A.

5.1.2 Impacts

Summaries of the approximate amount of jurisdictional and non-jurisdictional impacts
by impact type that would occur for each detailed study alternative, including the
Preferred Alternative, are shown in Table 14 and Table 15, respectively. The numbers in
parentheses reflect the impact if reversing the center turn lane is used to reduce
hurricane evacuation clearance times rather than constructing a third outbound lane on
mainland US 158. When there is no number in parentheses, the impact would be
identical for either hurricane evacuation option.

Temporary impacts to jurisdictional areas include areas that are contained within
temporary construction easements that would be disturbed during construction
activities, but should return to their natural state after construction is completed.
Without construction of a third outbound lane for hurricane evacuation on mainland
US 158, there would be no temporary impacts to jurisdictional streams, except for 171.7
feet of temporary clearing to streams with ER2. With construction of a third outbound
lane, there would be no more than 2.1 acres total temporary impacts to jurisdictional
areas under any detailed study alternative, except for the Preferred Alternative, which
would not include any temporary impacts to wetlands.

Permanent impacts include fill and piling placement, shading (not calculated in this
section), drainage easements, and permanently cleared areas under proposed bridge
structures. Fill in wetland areas would be greatest for MCB2/B and MCB4/B (amounts
range from 36.0 to 42.9 acres versus 5.9 to 12.8 acres for their Option A version). Fill in
wetlands would be the least for ER2 and MCB4/A/C2, followed by the Preferred
Alternative. Open water impacts would be least for ER2 and the Preferred Alternative
and greatest for MCB2/A/C1, MCB2/B/C1, and MCB2/A/C2.

A separate permanent impact calculation is included that calculates the fill area within
the slope-stake line (edge of earth moving during construction), and within wetland
areas includes an additional 25-foot buffer. This calculation is included to provide a
conservative estimate of impacts to wetlands resulting from topographical changes
during construction. A similar pattern emerges with MCB2/B and MCB4/B having the
greatest impact, with C1 having a lower impact than C2. Fill in wetlands again would
be the least for the Preferred Alternative, followed by ER2 and MCB4/A/C2.

Clearing of wetlands would be greatest with MCB2, MCB4, and the Preferred
Alternative because of the inclusion of a Mid-Currituck Bridge that would include a new
approach road or bridge. Temporary construction easements on US 158 on the
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Table 14. Summary of Jurisdictional Impacts by Detailed Study Alternative for ER2,

MCB2/A, and MCB4/A
ER2 MCB2/A/C1 MCB2/A/C2 MCB4/A/C1 MCB4/A/C2
(acres) (acres) (acres) (acres) (acres)
Wetlands
Fill 5.0 12.8 10.2 8.5 5.9
1
(4.6) (12.5) 9.8) (8.1) (5.5)
Pilings 0.0 0.0 0.0 0.0 0.0
Clearing 0.0 25.7 30.6 25.8 30.6
Total Permanent 5.0 38.5 40.7 344 36.5
Impacts (4.6) (38.2) (40.3) (34.0) (36.1)
T 2.1 1.7 1.7 2.1 2.1
emporar
porary (0.0) (0.0) (0.0) (0.0) (0.0)
Total Wetland 7.1 40.2 424 36.6 38.7
Impacts (4.6) (38.2) (40.3) (34.0) (36.1)
Open Water
Fill 0.1 0.1 0.1 0.0 0.0
Pilings 0.0 0.1 0.1 0.1 0.1
Clearing 0.0 0.0 0.0 0.0 0.0
Total Permanent 0.1 0.2 0.2 0.1 0.1
Impacts
T 0.1 0.0 0.0 0.0 0.0
m rar . . . .
emporary 0.0)
Total Open 0.2
Water Impacts (0.0) 02 02 01 01
Total Stream 0.0/171.7 in
1
Impacts temporary 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
(acres/feet) clearing
(0.0/0.0)
Total Pond 0.3 12 0.2 11 0.1
Impacts (Fill)
]Tlf:iildicﬁonal 7.6 416 038 37.8 38.9
Impacts (5.1 (39.6) (40.7) (35.2) (36.3)
Wetland within Slope-Stake Line, plus Additional
25-foot buffer
12.6 21.1 16.5 15.4 10.9
Total Impact
(8.6) 17.1) (12.5) (10.6) (6.0)

The numbers in parentheses reflect the impact if reversing the center turn lane is used to reduce hurricane evacuation
clearance times rather than constructing a third outbound lane. When there is no number in parentheses, the impact
would be identical for either hurricane evacuation option. Also, the numbers in this table were rounded to the nearest
tenth, so minor rounding error exists when adding the individual numbers to get the totals.

1If a third outbound lane is added for hurricane evacuation on US 158 over Jean Guite Creek with MCB4, a single piling
would be installed in the creek and the existing bridge over the creek would be widened by 18 feet (shade impact). With
ER2 and MCB?2, the bridge over Jean Guite Creek would be widened by 36 feet for the widening of US 158 (shade impact).
MCB2/C2 and MCB4/C2 also would result in a small amount of shading over a single stream on the Outer Banks.
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Table 15. Summary of Jurisdictional Impacts by Detailed Study Alternative for
MCB2/B, MCB4/B, and the Preferred Alternative

MCB2/B/C1 MCB2/B/C2 MCB4/B/C1 MCB4/B/C2 Preferred
(acres) (acres) (acres) (acres) Alternative
Wetlands
. 43.0 40.3 38.6 36.0
Fill 6.1
(42.5) (39.8) (38.1) (35.5)
Pilings 0.0 0.0 0.0 0.0 0.0
Clearing 0.3 5.1 0.3 5.1 25.5
Total Permanent 43.3 45.3 38.9 41.1 316
Impacts (42.8) (44.9) (38.4) (40.6) '
1.7 1.7 2.1 2.1
Temporary 0.0
(0.0) (0.0) (0.0) (0.0)
Total Wetland 45.0 47.0 41.1 43.2 316
Impacts (42.8) (44.9) (38.4) (40.6) '
Open Water
Fill 0.1 0.1 0.0 0.0 0.0
Pilings 0.1 0.1 0.1 0.1 0.1
Clearing 0.0 0.0 0.0 0.0 0.0
Total Permanent 0.2 0.2 0.1 0.1 0.1
Impacts
Temporary 0.0 0.0 0.0 0.0 0.0
Total Open Water 0.2 0.2 0.1 0.1 0.1
Impacts
Total St I ts!
otaltrean fmpacts 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
(acres/feet)
Total Pond Impacts
(Fill) 1.2 0.2 1.1 0.1 0.0
Total Jurisdictional 46.4 47.4 42.3 434 317
Impacts (44.2) (45.3) (39.6) (40.8) ’
Wetland within Slope-Stake Line, plus Additional
25-foot buffer
47.1 425 414 36.9
Total Impact 7.9
(43.1) (38.5) (36.6) (32.0)

The numbers in parentheses reflect the impact if reversing the center turn lane is used to reduce hurricane evacuation
clearance times rather than constructing a third outbound lane. When there is no number in parentheses, the impact
would be identical for either hurricane evacuation option. Also, the numbers in this table were rounded to the nearest

tenth, so minor rounding error exists when adding the individual numbers to get the totals.

1If a third outbound lane is added for hurricane evacuation on US 158 over Jean Guite Creek with MCB4, a single piling

would be installed in the creek and the existing bridge over the creek would be widened by 18 feet (shade impact). With
ER2 and MCB?2, the bridge over Jean Guite Creek would be widened by 36 feet for the widening of US 158 (shade impact).
MCB2/C2 and MCB4/C2 also would result in a small amount of shading over a single stream on the Outer Banks.
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mainland with ER2 would result in 171.7 linear feet of temporary clearing impacts to
streams.

5.2 Clean Water Act Permits

An Individual Permit from USACE for the entire project would be required pursuant to
Section 404 of the Clean Water Act (33 CFR, Part 323) for discharges of dredged or fill
material into waters of the United States. The Clean Water Act provides for public
notice and review of Section 404 permit applications, as well as review by USFWS and
approval by the US Environmental Protection Agency (USEPA).

A Water Quality Certification pursuant to Section 401 of the Clean Water Act would be
needed from NCDENR-DWQ. This permit is required in association with the USACE
Section 404 permitting process. A CAMA permit from NCDENR-DCM would also be
required and is discussed further in Section 5.10.1. Additionally, the NCDENR, Division
of Land Resources enforces the Sedimentation Pollution Control Act of 1973, which
regulates all land-disturbing activities except agriculture and mining.

5.3 Construction Moratorium

There is no specific statute or regulation that designates or references the waters of
Currituck Sound as subject to a construction moratorium. However, there is a
possibility that a moratorium could be imposed on the project related to bottom
disturbing in-water work in SAV habitat (including existing beds), as defined by
NCMFC, via a permit condition during the USACE Section 404 and CAMA permitting
review processes. The only state designated fish nursery/spawning area (primary,
secondary, or anadromous spawning area) crossed by any of the detailed study
alternatives is Jean Guite Creek, which is a PNA and would be crossed by the widening
of US 158 with ER2 and MCB2, as well as third outbound hurricane evacuation lane
improvements with MCB4. However, the Preferred Alternative would not affect the
creek. Although each project is reviewed on a case-by-case basis and coordinated with
NCDENR-DMF, the dates for a moratorium could range from February 15 through
September 30 and could slightly vary depending on water temperatures.

5.4 North Carolina River Basin Buffer Rules

The waters of the project area are located entirely within the Pasquotank River Basin.
There are currently no Riparian Buffer rules being administered by NCDENR-DWQ in
this river basin.
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5.5 Rivers and Harbors Act Section 10 Navigable Waters

Within the project area, Currituck Sound, the AIWW, and Jean Guite Creek have been
designated by USACE as Navigable Waters under Section 10 of the Rivers and Harbors
Act.

5.6 Wetland and Stream Mitigation

Applications for USACE dredge and fill permits under Section 404 must meet mitigation
requirements found in 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). This MOA requires the applicant to utilize a sequencing process that
includes avoidance of impacts, minimization of impacts, and, finally, compensation of
unavoidable impacts to aquatic resource values. Executive Order 11990 requires action
to be taken to minimize the destruction, loss, or degradation of wetlands and to preserve
and enhance the natural and beneficial values of wetlands. If there is no practicable
alternative to construction in wetlands and all practicable measures to minimize harm to
wetlands have been provided, compensation of wetland impacts is required.

5.6.1 Avoidance and Minimization

Avoidance and minimization of considerable wetland impacts occurred with the
elimination of some bridge corridors proposed and analyzed during the preliminary
alternatives study. NCTA has attempted to avoid and minimize impacts to streams and
wetlands to the greatest extent practicable with the selection of the Preferred Alternative
and will continue to do so during final project design. The bridge and roadway
improvements associated with NCTA’s Preferred Alternative, as well as the construction
techniques and mitigation efforts that are associated with the Preferred Alternative, are
described in Section 1.0. Substantial wetland impacts in northern Maple Swamp were
avoided by the selection of Option A for the Preferred Alternative, which includes a
bridge over the swamp as opposed to road construction on fill through the swamp.
Impacts to the more pristine loblolly bay forest in Maple Swamp and other areas of
wetland forest were also avoided by shifting the bridge crossing to the north in the
vicinity of an actively cleared and maintained utility corridor.

The Preferred Alternative’s revised C1 bridge corridor over Currituck Sound is
straighter and shorter than the DEIS C1 and C2 bridge corridors, which would result in
less shade and pile impacts to EFH. In addition, the Outer Banks bridge corridor
landing site with the Preferred Alternative would avoid all wetlands. The method of
bridge construction also has been chosen to reduce negative impacts to wetlands.
NCTA is not proposing to dredge in Currituck Sound. The bridge would be built from
barges in waters 6 feet or deeper and from temporary trestles. Turbidity curtains and
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shrouds also would be used in SAV habitat (including existing beds) as defined by
NCMEC, as well as when necessary potential SAV habitat, and piles would be driven,
not jetted. No bottom disturbing in-water work would occur in SAV habitat (including
existing beds) as defined by NCMFC from approximately February 15 through
September 30.

In the design of the road-widening portions for the Preferred Alternative, steps were
taken to avoid and minimize impacts to wetland areas. In addition, road widening was
reduced and is concentrated in three areas: the bridge terminus, the commercial area
surrounding Albacore Street, and Currituck Clubhouse Drive. Where practicable, road
widening would occur on the non-jurisdictional upland sides of existing roads. Impacts
to Great Swamp were avoided and minimized in this manner. However, symmetrical
road widening would occur when wetland impacts and business and/or home
displacement would be unbalanced if the widening occurred entirely on one side of the
existing road. In addition, utilizing the existing center turn lane to provide a third
outbound hurricane evacuation lane, rather than construction of a third outbound lane,
was assumed with the Preferred Alternative.

During final design, NCTA would coordinate with environmental resource and
regulatory agencies on finalizing the construction techniques to be used with the goal of
further reducing potential temporary impacts to water quality and aquatic habitat to the
extent practicable.

5.6.2 Compensatory Mitigation of Impacts

Compensatory mitigation options to offset wetland impacts could include the following:
preservation of unique wetland communities; enhancement of existing wetlands;
restoration of wetland areas. Considerations for candidate sites for wetlands mitigation
include: proximity to impacted wetlands; proximity to the drainage basin of impacted
wetlands; topographic and hydrological characteristics; and chance of successful
mitigation for lost wetland functions.

NCTA would mitigate permanent impacts to SAV habitat (including existing beds), as
defined by NCMFC, resulting from Mid-Currituck Bridge shading and pile placement
with the Preferred Alternative. Available options for this mitigation include:

e In-kind restoration in the project area at a suitable site at a 2:1 ratio (if feasible). This
restoration activity would follow the currently adopted SAV protocols in North
Carolina and best practices from recent successful SAV restoration efforts. This
option is preferred by NCTA.

e Efforts to improve conditions for SAV propagation and survival within Currituck
Sound. This option would involve: protection and establishment of riparian buffers;
contribution of funds to promote agricultural BMPs; stormwater management
improvement projects; acquisition of properties identified as important for the

5-14 December 2011



Natural Resources Technical Report STIP R-2576, Currituck and Dare County, NC

protection of water quality (as reported in the November 2006 Countywide Land
Parcel Prioritization Strategy for Water Quality Enhancement); and other measures that
would reduce the turbidity of water in Currituck Sound.

e Construction of hard clam habitat and restoration of eroded dredge spoil islands.
e Support for SAV research.

e Participation in the Currituck Sound Ecosystem Restoration Project coordinated by
USACE.

Efforts to improve conditions for SAV propagation and survival within Currituck
Sound, support for SAV research, and participation in the Currituck Sound Ecosystem
Restoration Project also are options for mitigating the shading of portions of Currituck
Sound 6 feet deep or less that do not contain existing SAV beds or meet NCMFC'’s
definition of SAV habitat.

NCTA would investigate potential on-site wetland mitigation opportunities once a final
decision is developed for the Preferred Alternative. NCTA currently proposes the
Ballance Farm Wetlands Mitigation Site, which is in Currituck County approximately 5
miles southeast of Moyock, for mitigating the approximately 7.9 acres of wetland fill
impact with the Preferred Alternative. The 430-acre property was purchased by
NCDOT to mitigate for wetland impacts associated with the widening of NC 168 (STIP
Project No. R-2228), as well as for future impacts in the Pasquotank River Basin (High
Unit Cost Grant Program [HUC] 03010205). The site originally consisted of 297 acres of
prior converted agricultural fields, along with existing tidal freshwater marsh and
nonriverine forested wetlands.

According to the Ballance Farm Mitigation Plan, implementation of the site was to
provide marsh creation, marsh preservation, nonriverine wetland restoration,
nonriverine wetland preservation, and upland habitat preservation. After five years of
monitoring, the nonriverine wetland restoration portion of the site (including
nonriverine forested wetlands) was deemed successful and closed out in 2004.
Mitigation credit available from the Ballance Farm Wetlands Mitigation Site could
potentially provide for all, or at least a portion of, the mitigation required for the
Preferred Alternative. The amount of nonriverine forested wetlands mitigation credit
currently available from the site would provide for all the mitigation required for the
Preferred Alternative.

With the Preferred Alternative, approximately 160 acres of landlocked parcels in Maple
Swamp and Great Swamp would be purchased and preserved (assuming successful
negotiations with willing sellers). None of this area was logged during logging
operations carried out in Maple Swamp between 2006 and July 2010. Additional details
on the logged land in Maple Swamp and the landlocked parcels are found in Sections
4.1.1.20 and 4.1.1.21, respectively.

A conceptual mitigation plan for the project is included in Appendix E.
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5.7 Endangered Species Act Protected Species

As of February 2011, USFWS and the National Marine Fisheries Service (NMFS)
identified 13 federally-protected species occurring in Currituck and Dare counties
(NMEFS, 2011; USFWS, 2011). These protected species, along with information on the
presence of habitat in the project area and a Biological Conclusion for each species, are
listed in Table 16. Information is based on the current best available information from
referenced literature and agency correspondence. Conclusions are based on direct and
indirect effects. Indirect effects are caused by actions taken because of the presence of
the project and occur later in time after the action is completed.

Two determinations are needed for sea turtles, one for impacts occurring on the beach
under USFWS jurisdiction, and one for impacts occurring in the water under NMFS
jurisdiction. Impacts occurring on beach habitat for the Mid-Currituck Bridge project
are considered indirect because the potentially affected area is the 10-mile stretch of
beach from north of Corolla to the Virginia Line. This section of beach is north of the
project’s direct impact area, but could experience increased beach driving traffic with the
construction of the proposed Mid-Currituck Bridge. There is no suitable turtle or bird
nesting habitat crossed by any of the detailed study alternatives, including the Preferred
Alternative, or within Currituck Sound, so there would be no direct impacts to nesting
sea turtles or birds or their nesting habitat. More detailed information for protected
species can be found in the Biological Assessment Report (CZR Incorporated, 2011). The
report details the potential for each protected species to occur in the project area, as well
as the potential direct and indirect impacts to each species and their habitat. An
expanded list of protected species, which also includes federal species of concern, state-
listed species, and likelihood of occurrence in the project area, is included in

Appendix B.

USFWS concurred with the Biological Conclusions for protected species under their
jurisdiction in a letter dated July 8, 2011 and formal consultation was not needed. NMFS
concurred with the Biological Conclusions for species under their jurisdiction in a letter
dated October 18, 2011 and formal consultation was not needed. These letters are
included in Appendix F. Consultation has been completed unless a take occurs or new
information reveals effects of the action not previously considered, or the identified
action is subsequently modified in a manner that causes an effect to the listed species or
critical habitat in a manner or to an extent not previously considered, or if a new species
is listed or critical habitat designated that may be affected by the identified action.

Construction contracts would require compliance with USFWS’s Guidelines for Avoiding
Impacts to the West Indian Manatee: Precautionary Measures for Construction Activities in
North Carolina Waters (USFWS, 2003) and NMFS'’s Sea Turtle and Smalltooth Sawfish
Construction Conditions (March 23, 2006) with exceptions and clarifications provided by
USFWS, and NMFS, respectively. In a letter dated December 2, 2011 addressed to the
NMES and USFWS, NCTA requested relief on conditions related to maintaining a “no
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Table 16. Federally-Protected Species Listed for Currituck and Dare Counties

Biological Conclusion®
USFWS NMFES
- ; Jurisdictional Jurisdictional
Scientific Common Federal | Habitat Species Species
Name Name Status' | Present MCB2
’ MCB2, MCB4,
MCB4, and
ER2 | and Preferred
Preferred ;
: Alternative
Alternative
N
Canis rufus Red wolf E-EXP Yes No Effect © NA
Effect
Trichechus West Indian B Yos MA-NLAA No NA
manatus manatee Effect
Charadrius Piping T Yos MA-NLAA No NA
melodus plover Effect
Red- No
Picoides borealis | cockaded E No No Effect NA
Effect
woodpecker
Sterna a'llougallzz Roseate tern E Yes No Effect No NA
dougallii Effect
Alligat Ameri
JsTor | eerean TS/A) | Yes NA NA NA
mississippiensis | alligator
. G N
Chelonia mydas reen sea T Yes No Effect © MA-NLAA
turtle Effect
].ertTTwChdyS Hawlksbill E No No Effect No No Effect
imbricata sea turtle Effect
. Kemp’s
L
epzd?chelys ridley sea E Yes No Effect No MA-NLAA
kempii Effect
turtle
D hel Leatherback N
ETHIOCREYS eamerac E No No Effect ° No Effect
coriacea sea turtle Effect
Caretta caretta Loggerhead T Yes MA-NLAA No MA-NLAA
sea turtle Effect
Aczpfznser Shortnose E Yes NA NA MA-NLAA
brevirostrum sturgeon
Ama?’anthus Seabeach T Yes No Effect No NA
pumilus amaranth Effect
Source: USFWS, 2011; NMFS, 2011.
1T — Threatened
T(S/A) — Threatened because of similarity of appearance to American crocodile
E - Endangered
E-EXP - Endangered and population is experimental
2 MA-NLAA — May Affect, Not Likely to Adversely Affect
NA-Not applicable; no biological conclusion required
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wake/idle” speed during construction. This requirement would significantly affect the
construction schedule of the Preferred Alternative and construction costs. In addition,
the no wake/idle speed requirement does not take into account that sea turtles and
manatees are highly unlikely to be present in waterways adjacent to the Mid-Currituck
Bridge Project. With the no wake/idle speed constraint, construction vessels would have
to operate at a speed of 1 knot (1.15 miles per hour) as opposed to the planned
approximately 3 knots (3.45 miles per hour). In a December 8, 2011 letter USFWS agreed
to delete from their requirements for this project the two guidelines that specify the use
of no wake/idle speeds. NMFS in an e-mail dated December 16, 2011 agreed that the
condition relating to no wake/idle speeds would not apply to this project.

The paragraphs that follow list each species, describes its habitat, and indicates the
biological conclusion(s).

Red wolf
USFWS optimal survey window: year round

Habitat Description: Red wolves were extirpated from North Carolina and most other
southeastern states by the 1920s. In the mid-1980s, USFWS reintroduced the species
to the Alligator River National Wildlife Refuge (ARNWR) in eastern North Carolina.
Since that time, the wolves have expanded their range outside the refuge. Red
wolves are generally crepuscular predators, preying on deer, nutria, raccoon, rabbits,
and other small mammals. Any area that provides sufficient size, adequate food and
water, and the basic cover requirement of heavy vegetation should be suitable
habitat for the red wolf. Telemetry studies indicate that red wolf home range
requirements vary from about 25 to 50 square miles (NatureServe, 2007; USFWS,
2008a).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NO
EFFECT

— While potential habitat exists within the project area (Great Swamp and Maple
Swamp), there are no published records of this species in the project area
(NCNHP, 2008). In addition, it is unlikely that the reintroduced population in
ARNWR will cross vast water bodies (Albemarle, Roanoke, and/or Croatan
sounds) and reach the project area.

— Experimental population is closely managed by USFWS.

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - NA
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West Indian manatee
USFWS optimal survey window: year round

Habitat Description: Manatees have been observed in all the North Carolina coastal
counties. Manatees are found in canals, sluggish rivers, estuarine habitats, salt water
bays, and as far off shore as 3.7 miles. They utilize freshwater and marine habitats at
shallow depths of 5 to 20 feet. In the winter, between October and April, manatees
concentrate in areas with warm water. During other times of the year habitats
appropriate for the manatee are those with sufficient water depth, an adequate food
supply, and proximity to freshwater. Manatees require a source of freshwater to
drink. Manatees are primarily herbivorous, feeding on any aquatic vegetation
present, but they may occasionally feed on fish.

USFWS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - MAY
AFFECT, NOT LIKELY TO ADVERSELY AFFECT; ER2 - NO EFFECT

The project may affect the West Indian manatee because:

— The shallow waters of Currituck Sound and the extensive SAV beds found in the
area provide potential foraging habitat for manatees. NCNHP records show
sporadic occurrences of manatee near Currituck Sound over the past several
decades (NCNHP, 2008).

— In-water work such as pile placement may cause turbidity and siltation which
could cause manatees to avoid these areas of the sound during construction,
thereby leading to a reduction in foraging habitat; however, minimization
measures to reduce these impacts to the sound would be in place (see Section 1.3
for a list of these measures).

The project is not likely to adversely affect the West Indian manatee because:

— The northern limit of the manatee’s range extends to North Carolina, but low
temperatures prevent this species from commonly occurring in the action area.

— The rarity of occurrence near the project area makes impacts to this species
unlikely (personal communication, Gary Jordan, Fish and Wildlife Biologist,
USFWS, November 8, 2010).

— Construction contracts would require compliance with the USFWS’s Guidelines
for Avoiding Impacts to the West Indian Manatee: Precautionary Measures for
Construction Activities in North Carolina Waters (USFWS, 2003).

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - NA
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Piping plover
USFWS optimal survey window: year round

Habitat Description: The piping plover breeds along the entire eastern coast of the
United States. North Carolina is uniquely positioned in the species’ range, being the
only state where the piping plover’s breeding and wintering ranges overlap and the
birds are present year-round. They nest most commonly where there is little or no
vegetation, but some may nest in stands of beachgrass. The nest is a shallow
depression in the sand that is usually lined with shell fragments and light colored
pebbles (NatureServe, 2007; USFWS, 2008a).

USFWS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - MAY
AFFECT, NOT LIKELY TO ADVERSELY AFFECT; ER2 — NO EFFECT

The project may affect the piping plover because:

— DPotential foraging habitat occurs in the direct impact action area when irregular
wind tides expose mud flats within Currituck Sound. Open sandy beach areas
that serve as nesting, foraging, and resting habitat exist in the action area.

The project is not likely to adversely affect the piping plover because:

— No nests have been recorded in the CNWR in 10 or more years (personal
communication, Mike Hoff, CNWR Manager, USFWS, March 30, 2011).

— Piping plovers have not been documented within the direct impact action area,
but there are sightings from the action area (i.e., the CNWR) approximately 4
miles to the north (NCNHP, 2008).

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - NA
Red-cockaded woodpecker
USFWS optimal survey window: November through early March (present year round)

Habitat Description: The red-cockaded woodpecker (RCW) typically occupies open,
mature stands of southern pines, particularly longleaf pine, for foraging and
nesting/roosting habitat. The RCW excavates cavities for nesting and roosting in
living pine trees, aged 60 years or older, which are contiguous with pine stands at
least 30 years of age to provide foraging habitat. The foraging range of the RCW is
normally no more than 0.5 mile (USFWS, 2008a).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NO
EFFECT
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— The closest active red-cockaded woodpecker colony is over 2.5 miles west of the
project area, making the presence of a bridge or other road improvements, as
well as related construction activities, associated with the Mid-Currituck Bridge
project not likely to result in an effect on this species.

— There are no mature stands of pine forests present in the project area or
surrounding areas, therefore no suitable nesting/roosting habitat exists in the
action area.

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - NA
Roseate tern
USFWS optimal survey window: June through August

Habitat Description: In North Carolina, the roseate tern is most likely to be seen on
barrier islands as it passes through the area to and from northern breeding grounds.
March through May and August through October are the most likely times to see
these birds. Although sight records of this species exist for June, July, and August,
these are likely non-breeding males. Only one nesting record for this species has
been documented for the state within the past 20 years. However, if this species
expands its range, it is likely to choose coastal areas of the state for nesting. The
roseate tern nests on isolated, less disturbed coastal islands in areas characterized by
sandy, rocky, or clayey substrates with either sparse or thick vegetation. Eggs are
usually laid such that grasses or overhanging objects provide shelter. They may also
nest in marshes, but it is an uncommon occurrence (NatureServe, 2007; USFWS,
2008a).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NO
EFFECT

— There are no USFWS or NCNHP records from Currituck County.

— There is only one documented nest of this species from North Carolina in
Carteret County (Lee and Parnell, 1990).

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative — NA
American alligator
USFWS optimal survey window: year round (only warm days in winter)

Habitat Description: In North Carolina, alligators have been recorded in nearly every
coastal county, and many inland counties to the fall line. The alligator is found in
rivers, streams, canals, lakes, swamps, and coastal marshes. Adult animals are

5-21 December 2011



Natural Resources Technical Report STIP R-2576, Currituck and Dare County, NC

highly tolerant of salt water, but the young are apparently more sensitive, with
salinities greater than 5 parts per thousand considered harmful. The American
alligator remains on the protected species list because of its similarity in appearance
to the Endangered American crocodile (NatureServe, 2007; USFWS, 2008a).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NOT
APPLICABLE — NO BIOLOGICAL CONCLUSION REQUIRED

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - NA

— The American alligator remains on the protected species list because of its

similarity in appearance to the endangered American crocodile (NatureServe,
2007; USFWS, 2008a).

Green sea turtle
USFWS optimal survey window: April through August

Habitat Description: The green sea turtle is found in temperate and tropical oceans and
seas. Nesting in North America is limited to small communities on the east coast
requiring beaches with minimal disturbances and a sloping platform for nesting.
The green sea turtle can be found in shallow waters. They are attracted to lagoons,
reefs, bays, mangrove swamps and inlets where an abundance of marine grasses can
be found, as this is the principal food source for the green sea turtle (NatureServe,
2007; National Oceanic and Atmospheric Administration [NOAA], 2008; USFWS,
2008a).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NO
EFFECT

— Beaches within the action area are not used for nesting by the green sea turtle
(personal communication, Karen Clark, Program Coordinator, Outer Banks
Center for Wildlife Education, NCWRC, March 31, 2010).

— The occurrence of green sea turtles is rare on the beaches north of Corolla;
however, two strandings have been recorded since 2006 (personal
communication, Karen Clark, Program Coordinator, Outer Banks Center for
Wildlife Education, NCWRC, March 31, 2010).

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative -MAY AFFECT,
NOT LIKELY TO ADVERSELY AFFECT

The project may affect the green sea turtle because:

— Currituck Sound provides potential foraging habitat for the green sea turtle
because of the abundance of SAV found in the action area.
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In-water work such as pile placement may cause turbidity and siltation which
could cause green sea turtles to avoid these areas of the sound during
construction, thereby leading to a reduction in foraging habitat; however,
minimization measures to reduce these impacts to the sound would be in place
(see Section 1.3 for a list of these measures).

The project is not likely to adversely affect the green sea turtle because:

No nesting, mating, or critical habitat occurs within the action area.

The occurrence of all sea turtles, including the green sea turtle, in Currituck
Sound is rare, and there are no published records of living individuals in the
action area (NCNHP). However, unpublished NCWRC stranding data shows
three sea turtle carcasses have been found in Currituck Sound over the past 10
years. One of these was an unidentified skeleton found September 23, 2005 and
could possibly have been a green sea turtle (personal communication, Wendy
Cluse, Assistant Sea Turtle Biologist, NCWRC, December 18, 2008).

Sea turtles are unlikely to be found in the action area and are more commonly
found in the higher salinity waters of Albemarle Sound. Currituck Sound also is
relatively isolated, with the nearest inlet located over 25 miles away (Oregon
Inlet).

Currituck Sound was exempted from recent gill net restrictions for internal
coastal waters (rule 15A NCAC 03].0103). Details of exempt waters are in
proclamation M-2-2011 issued by NCDENR-DMF. This rule was implemented to
reduce or eliminate incidental take of endangered species, primarily sea turtles.
Currituck Sound was exempted from these new restrictions because of lack of
interaction of sea turtles based on NCDENR-DMF observer data and fisheries
independent gill net surveys (personal communication, Red Mundin, Assistant
to the NCDENR-DMF Director and Protected Species Specialist, NCDENR-DMF,
January 13, 2011).

If present, the response to construction and operation-related impacts would be
avoidance.

Hawksbill sea turtle

USFWS optimal survey window: April through August

Habitat Description: Hawksbill sea turtles are found in tropical and subtropical oceans.
Sightings have been reported on the east coast of the United States as far north as
Massachusetts, although rarely north of Florida. Sightings have been recorded from
a handful of counties in North Carolina, but the turtle is not known to breed in the
state. Adult hawksbills are found in coastal waters, especially around coral reefs,
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rocky outcrops, shoals, mangrove bays, and estuaries. Juveniles are often seen
offshore in floating mats of seaweed. This species nests on a wide range of beach
types and substrates, using both low- and high-energy beaches on islands and

mainland sites. The nest is typically placed near or under vegetation of some sort
(NatureServe, 2007; NOAA, 2008; USFWS, 2008a).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NO
EFFECT

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - NO EFFECT
The project would not affect the hawksbill sea turtle because:

— There are no known occurrences of this species recorded in Currituck County or
in the vicinity of the action area (NCNHP, 2008; NCWRC, unpublished data).

— It prefers tropical open-ocean and beach habitats.
Kemp’s ridley sea turtle
USFWS optimal survey window: April through August

Habitat Description: Kemp’s ridley sea turtle is the smallest of the sea turtles that visit
North Carolina’s coast. The majority of this sea turtle’s nesting occurs in Mexico.
Sightings of the species exist for most coastal counties in North Carolina. Kemp’s
ridley sea turtle can lay eggs as many as three times during the April to June
breeding season. Kemp’s ridley sea turtles prefer beach sections that are backed up
by extensive swamps or large bodies of open water with seasonal narrow ocean
connections and a well defined, elevated dune area. The species prefers neritic
(nearshore) areas with sandy or muddy bottoms (NatureServe, 2008; NCNHP, 2008;
NOAA, 2008; USFWS, 2008a).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NO
EFFECT

The project would not affect the Kemp’s ridley sea turtle because:

— Beaches within the action area are not used for nesting by the Kemp’s ridley sea
turtle (personal communication, Karen Clark, Program Coordinator, Outer Banks
Center for Wildlife Education, NCWRC, March 31, 2010).

— The occurrence of Kemp’s ridley sea turtles is rare on the beaches north of
Corolla; however, four strandings have been recorded here since 2006 (personal
communication, Karen Clark, Program Coordinator, Outer Banks Center for
Wildlife Education, NCWRC, March 31, 2010).
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NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - MAY AFFECT,
NOT LIKELY TO ADVERSELY AFFECT

The project may affect the Kemp’s ridley sea turtle because:

— Currituck Sound provides potential foraging habitat for the Kemp’s ridley sea
turtle because of the abundance of SAV found in the action area.

— In-water work such as pile placement may cause turbidity and siltation which
could cause Kemp’s ridley sea turtles to avoid these areas of the sound during
construction, thereby leading to a reduction in foraging habitat; however,
minimization measures to reduce these impacts to the sound would be in place
(see Section 1.3 for a list of these measures).

The project is not likely to adversely affect the Kemp’s ridley sea turtle because:
— No nesting, mating, or critical habitat occurs within the action area

— The occurrence of all sea turtles, including the Kemp’s ridley sea turtle, in
Currituck Sound is rare, and there are no published records of living individuals
from Currituck County or the action area (NCNHP). However, unpublished
NCWRC stranding data indicates there was one Kemp’s ridley sea turtle
stranding in the Currituck Sound area in the last ten years (2000 to 2010)
(personal communication, Matthew Godfrey, Sea Turtle Biologist, NCWRC,
December 8, 2010).

— These turtles are primarily a tropical and sub-tropical species that prefer low
wind and low wave habitats.

—  Currituck Sound was exempted from recent gill net restrictions for internal
coastal waters (rule 15A NCAC 03].0103). Details of exempt waters are in
proclamation M-2-2011 issued by NCDENR-DMF. This rule was implemented to
reduce or eliminate incidental take of endangered species, primarily sea turtles.
Currituck Sound was exempted from these new restrictions because of lack of
interaction of sea turtles based on NCDENR-DMF observer data and fisheries
independent gill net surveys (personal communication, Red Mundin, Assistant
to the NCDENR-DMF Director and Protected Species Specialist, NCDENR-DMF,
January 13, 2011).

— If present, the response to construction and operation-related impacts would be
avoidance.

Leatherback sea turtle

USFWS optimal survey window: April through August
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Habitat Description: Leatherbacks are distributed world-wide in tropical waters of the
Atlantic, Pacific, and Indian oceans. They are generally open-ocean species, and may
be common off the North Carolina coast during certain times of the year. However,
in northern waters leatherbacks are reported to enter into bays, estuaries, and other
inland bodies of water. Major nesting areas occur mainly in tropical regions. In the
United States, primary nesting areas are in Florida; however, nests are known from
Georgia, South Carolina, and North Carolina as well. Nesting occurs from April to
August. Leatherbacks need sandy beaches backed with vegetation in the proximity
of deep water and generally with rough seas. Beaches with a relatively steep slope
are usually preferred (NatureServe, 2007, NOAA, 2008; USFWS; 2008).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NO
EFFECT

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - NO EFFECT
The project would not affect the leatherback sea turtle because:

— There are no known occurrences of this species recorded near the action area
(NCNHP, 2008; NCWRC, unpublished data).

— It prefers tropical open-ocean and beach habitats.
Loggerhead sea turtle
USFWS optimal survey window: April through August

Habitat Description: The loggerhead is widely distributed within its range, and is found
in three distinct habitats during their lives. These turtles may be found hundreds of
miles out in the open-ocean, in neritic (nearshore) areas, or on coastal beaches. In
North Carolina, this species has been observed in every coastal county. Loggerheads
occasionally nest on North Carolina beaches, and are the most common of all the sea
turtles that visit the North Carolina coast. They nest nocturnally, at two to three year
intervals, between May and September on isolated beaches that are characterized by
fine-grained sediments. In nearshore areas, loggerheads have been observed in bays,
lagoons, salt marshes, creeks, ship channels, and the mouths of large rivers. Coral
reefs, rocky places, and shipwrecks are often used as foraging areas (NatureServe,
2007; NOAA, 2008; USFWS, 2008a).

USFWS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - MAY
AFFECT, NOT LIKELY TO ADVERSELY AFFECT; ER2 — NO EFFECT

The project may affect the loggerhead sea turtle because:
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Beaches within the action area are used for nesting habitat. No nests were found
during 2010; however, there have been five nests recorded between 2006 and
2009 (personal communication, Karen Clark, Program Coordinator, Outer Banks
Center for Wildlife Education, NCWRC, March 31, 2010).

Of the sea turtles occurring in the action area, the occurrence of the loggerhead
sea turtle is the most likely. Since 2006, 47 strandings have been recorded from
the stretch of beach north of Corolla to the Virginia Line, three of which were still
alive (personal communication, Karen Clark, Program Coordinator, Outer Banks
Center for Wildlife Education, NCWRC, March 31, 2010).

The project is not likely to adversely affect the loggerhead sea turtle because:

All sea turtle nests found north of Corolla are roped off to mark locations and
offer protection from vehicular traffic on the beach. Nests are also moved (up
the beach slope) if in danger of washing out or at risk from other reasonable
dangers (personal communication, Karen Clark, Program Coordinator, Outer
Banks Center for Wildlife Education, NCWRC, April 18, 2010).

Potential increases in beach driving cannot be quantified because there is no
prior or existing enumeration of beach driving in this area. However, no
expansion of the area used for beach driving would occur in the action area as a
result of the Preferred Alternative because all beaches that could be affected by
increased beach driving are currently open for vehicle use, and are used between
the foreshore and the dune line whether for driving or parking. Given this and
that current beach driving volumes are considered notable, as opposed to minor,
by those concerned with the impact of beach driving, the potential increases in
beach driving would not likely create a new or increased danger for sea turtle
nests.

NMES Biological Conclusion: MCB2, MCB4, and Preferred Alternative - MAY AFFECT,
NOT LIKELY TO ADVERSELY AFFECT

The project may affect the loggerhead sea turtle because:

Currituck Sound provides potential foraging habitat for the loggerhead sea turtle
because of the abundance of SAV found in the action area.

In-water work such as pile placement may cause turbidity and siltation which
could cause loggerhead sea turtles to avoid these areas of the sound during
construction, thereby leading to a reduction in foraging habitat; however,
minimization measures to reduce these impacts to the sound would be in place
(see Section 1.3 for a list of these measures).
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The project is not likely to adversely affect the loggerhead sea turtle because:
— No nesting, mating, or critical habitat occurs within the action area.

— The occurrence of all sea turtles, including the loggerhead sea turtle, in Currituck
Sound is rare, and there are no published records of living individuals from these
waters within the action area (NCNHP). However, there is one known unofficial
sighting of a loggerhead sea turtle in Currituck Sound (personal communication,
Joanne McNeill, Fisheries Biologist, NMFS, December 8, 2010). In addition,
unpublished NCWRC stranding data indicates there have been three loggerhead
sea turtle strandings in the Currituck Sound area in the last ten years (2000 to
2010) (personal communication, Matthew Godfrey, Sea Turtle Biologist,
NCWRC, December 8, 2010).

— Loggerhead sea turtles exhibit a mostly pelagic life history; however, when
utilizing bays or sounds for foraging, a viable entry point is needed. Currituck
Sound is a significant distance from ocean entry points, the closest being Oregon
Inlet (25 miles).

— Currituck Sound was exempted from recent gill net restrictions for internal
coastal waters (rule 15A NCAC 03].0103). Details of exempt waters are in
proclamation M-2-2011 issued by NCDENR-DMEF. This rule was implemented to
reduce or eliminate incidental take of endangered species, primarily sea turtles.
Currituck Sound was exempted from these new restrictions because of lack of
interaction of sea turtles based on NCDENR-DMF observer data and fisheries
independent gill net surveys (personal communication, Red Mundin, Assistant
to the NCDENR-DMF Director and Protected Species Specialist, NCDENR-DMF,
January 13, 2011).

— If present, the response to construction and operation-related impacts would be
avoidance.

Shortnose sturgeon

USFWS optimal survey window: surveys not required; assume presence in appropriate
waters

Habitat Description: Shortnose sturgeon occur in most major river systems along the
eastern seaboard of the United States. The species prefers the nearshore marine,
estuarine, and riverine habitats of large river systems. It is an anadromous species
that migrates to faster-moving freshwater areas to spawn in the spring, but spends
most of its life within close proximity of the river’s mouth. Large freshwater rivers
that are unobstructed by dams or pollutants are imperative to successful
reproduction. Distribution information by river/waterbody is lacking for the rivers
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of North Carolina; however, records are known from most coastal counties
(NatureServe, 2007; NOAA,; 2008; USFWS, 2008a).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NA

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - MAY AFFECT,
NOT LIKELY TO ADVERSELY AFFECT

The project may affect the shortnose sturgeon because:

— The estuarine waters, soft-bottom substrate, and extensive SAV beds in
Currituck Sound provide potential foraging habitat for the shortnose sturgeon.

— The presence of a bridge across the sound could result in a decrease in benthic
invertebrate food sources near the bridge structure.

The project is not likely to adversely affect the shortnose sturgeon because:
— No spawning or critical habitat occurs within the action area.

— This species was most recently observed in the area of Batchelor Bay in
Albemarle Sound in 1998 (NCNHP, 2008); however, there are no known records
of this species occurring within Currituck Sound.

— Any occurrence of this species within the action area would likely be short-term
and in conjunction with annual spring migrations.

— If present, the response to construction and operation-related impacts would be
avoidance.

Seabeach amaranth
USFWS optimal survey window: July through October

Habitat Description: Seabeach amaranth occurs on barrier island beaches where its
primary habitats consists of overwash flats at accreting ends of islands, lower
foredunes, and upper strands of noneroding beaches (landward of the wrack line).
In rare situations, this annual is found on sand spits 160 feet or more from the base of
the nearest foredune. It occasionally establishes small temporary populations in
other habitats, including sound-side beaches, blowouts in foredunes, interdunal
areas, and on sand and shell material deposited for beach replenishment or as
dredge spoil. The plant’s habitat is sparsely vegetated with annual herbs (forbs) and,
less commonly, perennial herbs (mostly grasses) and scattered shrubs. Itis
intolerant of vegetative competition and does not occur on well-vegetated sites. The
species usually is found growing on a nearly pure silica sand substrate, occasionally
with shell fragments mixed-in. Seabeach amaranth appears to require extensive
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areas of barrier island beaches and inlets that function in a relatively natural and
dynamic manner. These characteristics allow it to move around in the landscape,
occupying suitable habitat as it becomes available (NCNHP, 2001; Schafale and
Weakley, 1990; USFWS, 1996; USFWS, 2006; USFWS, 2008a).

USFWS Biological Conclusion: MCB2, MCB4, Preferred Alternative, and ER2 - NO
EFFECT

The project would not affect the seabeach amaranth because:

— No records of this species have been identified in ten or more years within the
CNWR (personal communication, Mike Hoff, CNWR Manager, USFWS, March
30, 2011).

— The last record of this species was in 1988 in the Swan Island Natural Area, near
the southern boundary of the northern unit of CNWR on the Outer Banks
(NCNHP, 2008).

— This species requires extensive areas of barrier island beaches and inlets that
function in a relatively natural and dynamic manner, allowing it to move around
and colonize sparsely vegetated sand.

NMEFS Biological Conclusion: MCB2, MCB4, and Preferred Alternative - NA

5.8 Bald Eagle and Golden Eagle Protection Act

The bald eagle was removed from the endangered species list in 2007, but it remains
protected under the Bald Eagle and Golden Eagle Protection Act and the Migratory Bird
Treaty. Habitat for nesting bald eagles primarily consists of mature forest in proximity
to large bodies of open water for foraging. Large, dominant trees are utilized for nesting
sites, typically within 1.0 mile of open water. Suitable nesting habitat exists throughout
the area, but primarily in association with the shorelines of Currituck Sound and North
River, as well as within Maple Swamp. Surveys conducted by NCWRC show three
nests within 2.5 miles of the project area (personal communication, David Allen, Coastal
Wildlife Diversity Supervisor, NCWRC, February 4, 2009, and January 26, 2011).

One bald eagle nest occurs approximately 2.3 miles south of the proposed bridge
corridor on the western shore of Currituck Sound, near the Poplar Branch community.
This nest was last active in 2007. It is possible the nesting pair built a new nest in the
same vicinity in 2008 and may have been active in 2010, but this has not been verified.
Data show that nesting eagle pairs often build new nests in proximity to old nests. The
second nest is an active nest located approximately 1.8 miles south of the project area in
Dare County on the northern side of Kitty Hawk Bay (see Figure 7 in Appendix A). In
2006 and 2007, a pair of eagles also had a nest located in the same area, but
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approximately 0.5 mile further to the south (personal communication, David Allen,
Coastal Wildlife Diversity Supervisor, NCWRC, February 4, 2009). The third nest is
approximately two miles north of the proposed Outer Banks landing site for the
Preferred Alternative’s revised C1 bridge corridor, near the Corolla Lighthouse
(personal communication, David Allen, Coastal Wildlife Diversity Supervisor, NCWRC,
January 26, 2011).

Several eagles were observed foraging within the project area over Currituck Sound
during field work; however, the presence of vast waterbodies throughout the area and
the lack of significant impacts to fishery food sources make disturbance to foraging
eagles unlikely. Because nest sites vary from year to year and the potential for nesting
eagles is present throughout the area, construction and/or clearing activity for the
detailed study alternatives, including the Preferred Alternative, would have the
potential to disturb future nest sites if they occur in close proximity to these activities.
However, provided future nest locations are similar to recent nest sites, the presence of
the detailed study alternatives, including construction activities, would be unlikely to
adversely affect this species. All construction will follow USFWS guidelines for the
protection of eagles as described in the National Bald Eagle Management Guidelines
(USFWS, 2007).

5.9 Endangered Species Act Candidate Species

Seven species occurring in North Carolina are identified by USFWS as “candidate”
species (USFWS, 2009). These species are not protected by federal law, but may be
elevated to listed status in the near future.

The only candidate species with the potential to occur in the project area is the red knot
(Calidris canutus rufa). The red knot is a highly migratory shorebird that regularly uses
coastal beaches, inlets, and mudflats for foraging and nesting. Although they strongly
prefer coastal surf and tidal areas, this species could visit soundside mudflats when the
habitat is available during spring and fall migration. The red knot frequents coastal
beaches of Currituck and Dare counties during spring and fall migrations and has been
documented in the vicinity of the project area (Parnell et al., 1987). Because of the
irregular occurrence of appropriate habitat (exposed mudflats) within the project area,
the presence of the detailed study alternatives, including the Preferred Alternative,
including construction activities, would be unlikely to affect the red knot. None of the
remaining candidate species have been documented in Currituck or Dare counties.
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5.10 Coastal Zone Issues

5.10.1 Coastal Area Management Act Areas of Environmental Concern

The North Carolina Coastal Resources Commission, through its staff at NCDENR-DCM,
regulates the state’s Coastal Area Management Act (CAMA), Dredge and Fill Law, and
the federal Coastal Zone Management Act of 1972. It issues CAMA permits for
development in Areas of Environmental Concern (AEC). Four types of AEC occur
within the project area: coastal wetlands, estuarine waters, coastal shorelines, and
public trust waters. The shorelines and waters of Currituck Sound, as well as the
wetland freshwater marsh communities found within the project area, are all considered
AEC under CAMA. This also includes Jean Guite Creek, which is a PNA. In addition,
Jean Guite Creek, Currituck Sound, and the AIWW are considered public trust waters
that fall under CAMA jurisdiction. Within the project area, Currituck Sound comprises
approximately 3,900 acres, Jean Guite Creek comprises approximately 0.5 acre, and the
AIWW approximately 1.9 acres.

While a formal CAMA delineation has not been conducted for the Preferred Alternative,
CAMA coastal wetlands occur within the approximately 100 acres of wetland freshwater
marsh community within the project area. All mapped communities were mapped via
aerial photographs and confirmed during field investigations (see Appendix A, Figure
6). Stephen Lane with NCDENR-DCM verified all CAMA AEC within the project area
in the field on November 30 and December 1, 2010. The estuarine shorelines within the
project area are considered coastal and not inland shorelines because they fall under
joint responsibility of NCDENR-DMF and NCWRC. Coastal shoreline areas (including
a 75-foot offset from the normal high water level of estuarine waters and a 30-foot offset
from the normal high water level of inland public trust waters) have not been quantified
in the project area and are not included in the impact analysis. A CAMA major permit
would be required for all of the detailed study alternatives, including the Preferred
Alternative. A summary of impacts to CAMA areas (excluding coastal shorelines) that
would occur for each detailed study alternative, including the Preferred Alternative, is
shown in Table 17. Option A and B would result in the same CAMA impacts given that
the differences in the options occur in Maple Swamp where there are no impacts to
CAMA AEC. The numbers in parentheses reflect the impact if reversing the center turn
lane is used to reduce hurricane evacuation clearance times rather than constructing a
third outbound lane on mainland US 158. When there is no number in parentheses, the
impact would be identical for either hurricane evacuation option. There is no difference,
or less than an acre of difference, in CAMA wetlands impacts with or without including
construction of a third outbound lane on mainland US 158 for hurricane evacuation.

No CAMA wetlands would be affected by shading with ER2, MCB2/C1, MCB4/C1, or
the Preferred Alternative. With bridge corridor C2 for both MCB2 and MCB4, 0.6 acre of
CAMA wetland (also a CAMA AEC) would be shaded. This is part of the 1.4 acres
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Table 17. Summary of Impacts to CAMA Jurisdictional Areas by Detailed Study

Alternative
Preferred
Type of Impactl ER2 MCB2/C1 MCB2/C2 MCB4/C1 MCB4/C2 AN e
(acres) (acres) (acres) (acres) (acres) (acres)
CAMA Wetlands?
Fill 0.7 0.7 0.7 0.0 0.0 0.0
Pilings 0.0 0.0 0.0 0.0 0.0 0.0
Clearing 0.0 0.0 14 0.0 14 0.0
Total Permanent 0.7 0.7 2.2 0.0 0.0 0.0
Impacts
Temporary 0.0 0.0 0.0 0.0 0.0 0.0
Total Wetland 0.7 0.7 2.2 0.0 14 0.0
Impacts
CAMA AEC?
0.9
Fill 0.9 0.9 0.0 0.0 0.0
! (0.8)
Pilings 0.0 0.1 0.2 0.1 0.2 0.1
Clearing 0.0 0.0 1.5 0.0 1.5 0.0
Total Permanent 0.9 1.0 25 01 16 01
Impacts (0.8)
Temporary 0.0 0.0 0.0 0.0 0.0 0.0
Total CAMA AEC 0.9
1. 2. 1 1. 1
Impacts 0.8) 0 > 0 6 0

Note: The numbers in parentheses reflect the impact if reversing the center turn lane is used to reduce hurricane

evacuation clearance times rather than constructing a third outbound lane. When there is no number in parentheses, the

impact would be identical for either hurricane evacuation option. Also, the numbers in this table were rounded to the

nearest tenth, so minor rounding error exists when adding the individual numbers to get the totals.
1Coastal shoreline impacts are not included in these totals.
2Equivalent to the wetland freshwater marsh biotic community.
3Includes CAMA wetlands, Currituck Sound, and Jean Guite Creek.

indicated as cleared. In terms of shading impacts on CAMA AEC, ER2 and MCB2
would shade 0.1 acre of Jean Guite Creek, and MCB2, MCB4, and the Preferred

Alternative would shade 27.8 to 29.1 acres of Currituck Sound.

The greatest impacts to CAMA wetlands and CAMA AEC would occur with MCB2/C2,
followed by MCB4/C2, with and without the hurricane evacuation lane on mainland
US 158. The Preferred Alternative would not impact any CAMA wetlands (freshwater
marsh).
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5.10.2 Essential Fish Habitat (EFH)

The Magnuson-Stevens Fishery Conservation and Management Act (16 USC 1801 et
seq.) requires the US Secretary of Commerce to develop guidelines assisting regional
fisheries management councils in the identification and creation of management and
conservation plans for EFH. Each council is required to amend existing fisheries
management plans (FMPs) to include EFH designations and conservation requirements.
NMEFS, SAFMC, and MAFMC currently manage eight fish species that are known to
occur within the project area (MAFMC, 2008; SAFMC, 2008), as shown in Table 18.
These agencies have identified the SAV beds, intertidal flats, palustrine emergent and
forested wetlands, aquatic bed (tidal freshwater), and estuarine water column of
Currituck Sound as EFH for these species. However, the palustrine emergent and
forested wetlands affected by MCB4/C1 and the Preferred Alternative are not accessible
by fish and so are not considered EFH. Jean Guite Creek (a PNA) is also designated as
EFH. Table 18 also lists the life stages for the managed fish species known to occur in
the project area. A summary of the approximate amount of permanent impacts to EFH
that would occur with each of the DEIS detailed study alternatives is shown in Table 19,
and the same information is shown for the Preferred Alternative in Table 20. Removal
of the hurricane evacuation lane on US 158 and differences between Option A and B do
not affect impacts to EFH areas. A more detailed analysis of EFH and managed species
in the project area can be found in the Essential Fish Habitat Technical Report (CZR
Incorporated, 2009), and for the Preferred Alternative in the revised Essential Fish Habitat
Technical Report (CZR Incorporated, 2011).

Table 18. Managed Fish Species Known to Occur in the Project Area

Species Life Stages Present in Project Area

Black sea bass!

.. . Larvae, juveniles, adults
(Centropristis striata)

Bluefish

. uveniles, adults
(Pomatomus saltatrix) J

Butterfish

(Peprilus triacanthus) Eggs, larvae, juveniles, adults

Summer flounder (Paralichthys

Larvae, juveniles, adults
dentatus)

Penaeid and rock shrimp (Penaeus

sp. & Sicyonia sp.) Larvae, juveniles, adults

Spanish mackerel?

Larvae, juveniles, adults
(Scomberomorus maculatus)

Red grouper!

(Epinephelus morio) Larvae, juveniles, adults

Atlantic spadefish!

L j il 1t
(Chaetodipterus faber) arvae, juveniles, adults

Source: MAFMC, 2008; SAFMC, 2008
! Included in the Snapper Grouper Management Unit by the SAFMC.
2Included in the Coastal Migratory Pelagic Unit by the SAFMC.
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Table 19. Permanent Impacts to Essential Fish Habitat by DEIS Detailed Study Alternative

Community*

ER2 (acres)

MCB2/C1 (acres)

MCB2/C2 (acres)

MCBA4/C1 (acres)

MCBA4/C2 (acres)

Fill

Pilings
Shading

Clearing

Fill

Pilings
Shading

Clearing

Fill

Pilings
Shading

Clearing

Fill

Pilings
Shading

Clearing

Fill

Pilings
Shading

Clearing

Palustrine
forested wetland

o
o
(=]
[«

o
o

o
o
o
o

o
o

o
o
o
o

=
®©

o
o
g
=)

o
=)

o
o
o
o

=
@

Palustrine
emergent
wetland

0.7

0.0 0.0

0.7

0.0 0.0

0.7

0.0 0.6

0.0

0.0 0.0

0.0

0.0 0.6

Aquatic bottom
(tidal
freshwater)
(total?/<6 feet)

0.1/
0.1

0.0/ 0.1/
0.0 0.1

0.0/
0.0

0.1/
0.1

0.1/ 28.1/
0.0 12.3

0.0/
0.0

0.1/
0.1

0.1/ 29.1/
0.0 13.3

0.0/
0.0

0.0/
0.0

0.1/ 28.1/
0.0 12.3

0.0/
0.0

0.0/
0.0

0.1/ 29.1/
0.0 13.3

0.0/
0.0

TOTAL EFH
IMPACT?

1.8

0.0 0.1

0.0

1.8

0.1 28.3

0.0

1.8

0.1 30.6

3.2

0.0

0.1 28.1

0.0

0.0

0.1 30.6

3.2

Primary nursery
areas*
(acres/linear ft)

0.0/
0.0

0.0/ 0.0
0.0 36.0

0.0/
0.0

0.0/
0.0

0.0/ 0.0/
0.0 36.0

0.0/
0.0

0.0/
0.0

0.0/ 0.0/
0.0 36.0

0.0/
0.0

0.0/
0.0

0.0/ 0.0/
5.0 18

0.0/
0.0

0.0/
0.0

0.0/ 0.0/
5.0 18

0.0/
0.0

e SAV beds
(existing)

0.0

0.0 0.0

0.0

0.0

0.0 43

0.0

0.0

0.0 55

0.0

0.0

0.0 43

0.0

0.0

0.0 55

0.0

o Areas <4 feet
deep
(potential
SAV habitat)
(acres)

0.1

0.0 0.1

0.0

0.1

0.0 3.1

0.0

0.1

0.0 6.4

0.0

0.0

0.0 3.1

0.0

0.0

0.0 6.4

0.0

e Areas 4-6 feet
deep
(potential
SAV habitat)
(acres)

0.0

0.0 0.0

0.0

0.0

0.0 4.9

0.0

0.0

0.0 1.4

0.0

0.0

0.0 4.9

0.0

0.0

0.0 1.4

0.0

o Areas >6 feet
deep
(unsuitable
SAV habitat)
(acres)

0.0

0.0 0.0

0.0

0.0

0.1 15.7

0.0

0.0

0.1 15.8

0.0

0.0

0.1 15.7

0.0

0.0

0.1 15.8

0.0

SAV Habitat®

0.0

0.0 0.0

0.0

0.0

0.0 4.9

0.0

0.0

0.0 6.5

0.0

0.0

0.0 4.9

0.0

0.0

0.0 6.5

0.0

Note: Impacts are the same with and without construction of a third outbound land on mainland US 158 for hurricane evacuation.
ICommunities that have not been mapped include intertidal flats and oyster reef/shell bank.
2Includes all SAV sub-categories and is equivalent to estuarine water column (volume not calculated).
3Includes palustrine forested wetland, palustrine emergent wetland, and aquatic bottom.

4Area in association with Jean Guite Creek (<0.05 acre) and already included in areas <4 feet deep (potential SAV habitat) totals, which are included in Total EFH Impact.
5SAV habitat as defined by NCMFC is currently vegetated with one or more appropriate SAV species, or has been vegetated by one or more species within the past 10 annual growing

seasons, and meets the average growing conditions needed (water depth of 6 feet or less, average light availability [Secchi depth of 1 foot or more], and limited wave exposure).
Auvailable data for 2000 to 2010 is from 2003, 2006, 2007, and 2010 (see Figure 8 in Appendix A).

uoday [ed1uyda] Sa2InN0say [edneN

DN ‘Ajunod areq pue xoniung ‘9.Gz- dI1S



Natural Resources Technical Report STIP R-2576, Currituck and Dare County, NC

Table 20. Permanent Impacts to Essential Fish Habitat by the Preferred Alternative

Community1 Fill Pilings Shading Clearing
Palustrine forested wetland (acres) 0.0 0.0 0.0 0.0
Palustrine emergent wetland (acres) 0.0 0.0 0.0 0.0
Aquatic bottom (tidal freshwater)
.0/0. .1/0. 27.8/8.7 .0/0.
(total?/<6 feet) (acres) 0.0/00 0-1/0.0 8/8 0.0/0.0
TOTAL EFH IMPACT? (acres) 0.0 0.1 27.8 0.0
Primary nursery areas*(acres/linear feet) 0.0/0.0 0.0/0.0 0.0/0.0 0.0/0.0
SAV Communities
e SAV beds (existing)® (acres) 0.0 0.0 3.8 0.0
o Areas <4 feet deep (potential SAV habitat)
. . 2. .
(acres) 0.0 0.0 0 0.0
o Areas 4-6 feet deep (potential SAV habitat)
. . 2.9 .
(acres) 0.0 0.0 0.0
o Areas >6 feet deep (unsuitable SAV habitat)
. 1 19.1 .
(acres) 0.0 0 9 0.0
SAV Habitat® 0.0 0.0 4.8 0.0

!Communities that have not been mapped include intertidal flats and oyster reef/shell bank.

2Includes all SAV community sub-categories and is equivalent to estuarine water column (volume not
calculated).

SIncludes palustrine forested wetland, palustrine emergent wetland, and aquatic bottom.

“Jean Guite Creek is the only state-designated fish nursery/spawning area (primary, secondary, or
anadromous spawning area) in the project area, but it is not crossed by the Preferred Alternative.

5Based on Luczkovich, 2010.

°SAV habitat as defined by NCMFC is currently vegetated with one or more appropriate SAV species, or has
been vegetated by one or more species within the past 10 annual growing seasons, and meets the average
growing conditions needed (water depth of 6 feet or less, average light availability [Secchi depth of 1 foot
or more], and limited wave exposure). Available data for 2000 to 2010 is from 2003, 2006, 2007, and 2010
(see Figure 8 in Appendix A).

5.10.2.1 Findings

MCB4 and the Preferred Alternative would avoid the construction of drainage
easements in several EFH areas that are associated with road widening for ER2 and
MCB2. The Preferred Alternative’s revised C1 bridge corridor avoids all wetlands at the
Outer Banks and mainland landing sites. The temporary negative impacts to water
quality associated with bridge construction would be somewhat reduced by the shorter
length of the Preferred Alternative’s revised C1 bridge corridor over the sound when
compared to the C2 bridge corridor (and the DEIS C1 corridor). When considering
permanent loss (fill and pile impacts) of EFH with all of the detailed study alternatives,
the area affected from greatest to least would be: MCB2/C2 (2.0 acres), MCB2/C1 (1.9
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acres), ER2 (1.8 acres), MCB4/C2 (0.2 acre), and MCB4/C1 and the Preferred Alternative
(0.1 acre). The C1 bridge corridor with the Preferred Alternative would shade 3.8 acres
of existing SAV beds and 4.8 acres of SAV habitat (including the 3.8 acres of existing
beds), compared to shading 5.5 acres of existing SAV beds and 6.5 acres of SAV habitat
(including the 5.5 acres of existing beds) with the C2 bridge corridor. For these reasons,
the Preferred Alternative would have the least potential for affecting EFH.

Permanent loss or alteration of palustrine emergent and forested areas, SAV habitat
(including existing beds), intertidal flats, and tidal freshwater aquatic bed would result
directly from shading and pile placement with the bridge structure associated with
MCB2, MCB4/C2, and, except for palustrine emergent and forested areas, MCB4/C1, and
the Preferred Alternative. In addition, ER2 and MCB2 would involve permanent loss of
palustrine emergent and forested areas through the construction of permanent drainage
easements at scattered locations on the Outer Banks between NC 12 and Currituck
Sound, and also result in increased shading of Jean Guite Creek (a PNA and potential
SAV habitat).

Addition of a hurricane evacuation lane to the existing bridge across Jean Guite Creek
with MCB4 would result in less than 0.1 acre of shading and piling impact. However,
with the Preferred Alternative, no work is proposed over the creek. If US 158 is
widened across Jean Guite Creek with ER2 or MCB2, an even smaller amount of
additional shading would occur.

The presence of the bridge and pile placement also could result in several additional
impacts, including changes to water flow, light levels, habitat structure, and water
quality of the area below the bridge and for some distance surrounding the bridge. The
effect on water flow would be minimal and insignificant. Shading likely would have
less of an effect on EFH with the Preferred Alternative’s revised C1 bridge corridor than
with the C1 and C2 bridge corridors because it is shorter. Altered light levels and the
introduction of piles as a hard substrate previously unavailable in the area would have
multiple effects, thereby resulting in changes to the existing food web structure.
Decreased autotrophic productivity (phytoplankton and aquatic vegetation) resulting
from lower light levels could result in decreased abundances of aquatic vegetative
habitat (including SAV beds), heterotrophic grazers, and predators (zooplankton,
benthic invertebrates, and fish) near the Mid-Currituck Bridge.

On the other hand, organisms could be attracted to bridge pilings as a shallow reef-like
structure, based on the assumption that the addition of the piles would be similar to the
addition of oil platforms and piers (Davis et al., 1982; Stanley and Wilson, 2000; Nelson,
2003; Clynick et al., 2007). In the very least, the piles would likely provide additional
habitat for structure-oriented organisms already present in the sound such as sessile
invertebrates and red drum. The construction, traffic, operations and maintenance, and
runoff associated with the Mid-Currituck Bridge would introduce an additional source
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of pollution to the sound where none currently exists. These pollutants include, but are
not limited to, particulates, organic compounds, nutrients, and heavy metals.

The temporary effects to EFH of bridge pile placement and other bottom disturbance
with MCB2, MCB4, and the Preferred Alternative would be a short-term increase in
noise, turbidity, benthic disturbance (including sediment removal), and siltation.
Suspended fine sediments would settle and could result in burial of organisms and/or
sediment drift which, depending on the currents, could spread outside the direct impact
area. The result would be short-term adverse effects from bridge construction on biota
and managed species that use benthic habitats. Benthic organisms are expected to
recover quickly after construction ceases and other organisms also are expected to re-
colonize the area afterwards. Construction activities associated with permanent
drainage easements and road-widening for all of the detailed study alternatives,
including the Preferred Alternative, would result in short-term impacts to water quality
if runoff entered the sound.

Preventative measures would be implemented in terrestrial construction areas, thus
greatly reducing runoff (and associated increases in turbidity and sedimentation) into
EFH areas. Turbidity and siltation would be minimized for in-water work with the
planned use of turbidity curtains and shrouds in SAV habitat (including existing beds)
as defined by NCMEFC, as well as when necessary in potential SAV habitat. Also, piles
would be driven, not jetted, which is more precise and generates less disturbance than
jetting. Finally, no in-water work (bottom-disturbing activities) in SAV habitat
(including existing beds) would occur from approximately February 15 through
September 30 as a result of an anticipated agency-required moratorium. See Section
5.6.2 for additional details on SAV mitigation.

5.10.2.2 Conclusion

The detailed study alternatives, including the Preferred Alternative, likely would result
in non-substantial short-term and long-term adverse effects to EFH and managed
species, but measures under consideration would reduce those impacts to a minimum.
Consequently, the detailed study alternatives, including the Preferred Alternative,
would not have a substantial long-term adverse impact on EFH or managed species for
the following reasons:

e With all of the detailed study alternatives, including the Preferred Alternative, fill
and pile impacts resulting in the permanent loss of EFH would be small at 0.1 to 2.0
acres. Clearing impacts also would be small at 0.0 to 3.2 acres. There would be no
fill or clearing impacts to EFH with the Preferred Alternative.

e A Mid-Currituck Bridge would shade from 27.8 to 30.6 acres of EFH, depending on
the chosen corridor. Most of the shading would occur over Currituck Sound in
waters greater than 6 feet deep, which do not provide potential habitat for SAV;
furthermore, Currituck Sound is large (97,920 acres) compared to the small area that
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would be affected by shading. Shading would not affect fish passage. Additionally,
mitigation is planned for shading impacts. A conceptual mitigation plan is included
in Appendix E. Possible forms of mitigation include: coordinating NCTA efforts
with the Currituck Sound Ecosystem Restoration Project led by the USACE
Wilmington District; restoring SAV habitat by planting SAV and/or improving
habitat; restoring/enhancing/preserving aquatic and terrestrial wetland and upland
habitats adjacent to the sound, which function as buffers that help to filter pollutants
from runoff before entering the sound; and implementing hard clam restoration/
enhancement projects to help improve water quality of the sound.

e  With MCB2, MCB4, and the Preferred Alternative, the bridge pilings would increase
habitat complexity and provide some hard structure that would potentially provide
additional habitat for some managed species and forage species. Bridge pilings
would only minimally affect water flow in a small area surrounding each pile.

e Temporary impacts would occur during construction, but the aquatic substrate
generally would be expected to recover quickly after construction. Impacts would
result primarily from bottom disturbance and associated suspension of sediments,
but most adult fish are mobile and would actively avoid direct impacts. Some
impairment of ability of EFH managed species to find prey could occur, but this
effect would be temporary and spatially limited to the immediate vicinity of
construction activities. Although the direct impact on EFH managed species would
be largely temporary, the extent of impact and length of the recovery time would be
affected by weather and post-construction conditions. Bridge construction
techniques would be evaluated during final design in order to determine the most
appropriate technique for constructing structures in Currituck Sound. Final
construction methods would be selected as part of the permitting process and would
involve measures to reduce turbidity to a non-significant (or much reduced) level,
such as driving (not jetting) piles, and in SAV habitat (including existing beds), as
defined by NDMEFC, and when necessary in potential SAV habitat would involve
using turbidity curtains and shrouds. Pile driving and all other bottom-disturbing
activities in SAV habitat (including existing beds) would only occur during times of
lowered biological activity (October 1 to February 14) to further reduce the impacts
of construction.

e The bridge corridor alternatives, including the Preferred Alternative, would
introduce a new source of pollution (via bridge runoff) into Currituck Sound.
Pollutants discharged into Currituck Sound near the bridge may not dissipate
because of poor water circulation and could result in higher sediment pollutant
levels and bioaccumulation near the bridge. The stormwater management plan
proposed for the Preferred Alternative is described in Section 1.6. NCTA would
comply with NC Session Law 2008-211 (An Act to Provide for Improvements in the
Management of Stormwater in the Coastal Counties in Order to Protect Water
Quality) to the maximum extent practicable for the additional impervious surface
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area created by this project. A final stormwater management plan for minimizing
the potential impact of project pollutants would be developed in association with
NCDENR-DWQ and other state and federal environmental resource and regulatory
agencies during final design of the alternative selected for implementation and in the
process of obtaining related permits.

e Bridge replacement and/or widening of US 158 over Jean Guite Creek (a PNA) is
proposed for all of the detailed study alternatives except for the Preferred
Alternative. Although some potential adverse impacts to EFH would occur during
the construction phases, the impacts would be temporary and are not expected to
result in substantial short-term effects on managed species because with ER2 and
MCB2, a new US 158 bridge over the creek is expected to not place piles in the creek.
The additional hurricane evacuation lane that could be associated with MCB4 is
expected to duplicate the existing US 158’s single pile foundation in the creek.
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Appendix B-1. Scientific and Common Names of Plants Referenced in the Text.

Common name

Scientific name

American holly
Arrow arum
Arrow-head

Bald Cypress
Bedstraw

Big cordgrass

Black cherry

Black oak
Blackberry
Broomsedge
Bulrush

Bushy pondweed
Cattail

Cattail

Chinese privet
Common reed
Crabgrass

Creeping spikerush
Cudweed

Cut grass

Day flower

Dog fennel

Duck potato
Eastern red cedar
Eurasian water milfoil
False nettle
Flowering dogwood
Giant cane
Goldenrod
Greenbrier
Greenbrier
Groundsel-tree
Highbush blueberry
Horse sugar
Ironwood

Japanese honeysuckle
Laurel oak

Ilex opaca

Peltandra virginica
Sagittaria latifolia
Taxodium distichum
Galium obtusum
Spartina cynosuroides
Prunus serotina
Quercus velutina
Rubus argutus
Andropogon virginicus
Scirpus tabernaemontani
Najas guadalupensis
Typha angustifolia
Typha latifolia
Ligustrum villosum
Phragmites australis
Digitaria sanguinalis
Eleocharis fallax
Gamochaeta purpurea
Leersia oryzoides
Commelina communis
Eupatorium capillifolium
Sagittaria lancifolia
Juniperus virginiana
Myriophyllum spicatum
Boehmeria cylindrica
Cornus florida
Arundinaria gigantea
Euthamia tenuifolia var. tenuifolia
Smilax bona-nox
Smilax rotundifolia
Baccharis halimifolia
Vaccinium corymbosum
Symplocus tinctoria
Carpinus caroliniana
Lonicera japonica
Quercus laurifolia



Common name

Scientific name

Live oak

Lizard's tail
Loblolly bay
Loblolly pine
Longleaf pine
Marsh fern

Marsh seedbox
Mimosa

Mock bishop's weed
Muscadine
Nepalese browntop
Netted chainfern
Northern bayberry
Paw paw
Pennywort
Persimmon
Pineweed

Plantain

Poison ivy
Pokeweed

Red maple
Redhead grass
Royal fern

Rush

Rush

Rush

Sago pondweed
Seabeach amaranth
Sedge

Sedge

Sedge

Sedge

Slender spikegrass
Sourwood
Southern lady fern
Southern red oak
Spadeleaf
Stoneworts (macroscopic algae)
Swamp chestnut oak

Quercus virginiana
Saururus cernuus
Gordonia lasianthus
Pinus taeda

Pinus palustris
Thelypteris palustris
Ludwigia palustris
Albizia julibrissin
Ptilimnium capillaceum
Vitus rotundifolia
Microstegium vimineum
Woodwardia areolata
Morella pensylvanica
Asimina triloba
Hydracotyle bonariensis
Diospyros virginiana
Hypericum gentianoides
Plantago lanceolata
Toxicodendron radicans
Phytolacca americana
Acer rubrum
Potamogeton perfoliatus
Osmunda regalis
Juncus acuminatus
Juncus coriaceus

Juncus dichotomus
Potamogeton pectinatus
Amaranthus pumilus
Carex albolutescens
Carex atlantica ssp. capillacea
Carex comosa

Carex laevivaginata
Chasmanthium laxum
Oxydendrum arboreum
Athyrium filix-femina ssp. Aspleniodes
Quercus falcata
Centella asiatica

Chara spp.

Quercus michauxii



Common name Scientific name

Swamp red bay Persea palustris

Swamp tupelo Nyssa biflora

Swamp willow Salix caroliniana

Sweet pepperbush Clethera alnifolia
Sweetbay Magnolia virginiana
Sweetgum Liquidambar styraciflua
Switchcane Panicum virgatum
Thoroughwort Eupatorium hyssopifolium
Three-square Scirpus americanus

Toad flax Nuttallanthus canadensis
Tulip poplar Liriodendron tulipifera
Venus' looking-glass Triodanis perfoliata var. perfoliata
Virginia chainfern Woodwardia virginica
Virginia creeper Parthenocissus quinquefolia
Virginia willow Itea virginica

Water hemlock Cicuta maculata

Water oak Quercus nigra

Wax myrtle Morella cerifera

White oak Quercus alba

Widgeon grass Ruppia maritima

Wild celery Vallisneria americana
Winged sumac Rhus copallinum

Yarrow Achillea millefolium
Yaupon Ilex vomitoria

Yellow Jessamine Gelsemium sempervirens

“Nomenclature follows Kartesz (1994).
"Common names were obtained from Radford et al. (1968) when available, followed by Schafale and
Weakley (1990), Reed (1988), and North Carolina Natural Heritage Program database, respectively.
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2) for National Wetlands Inventory.” US Fish and Wildlife Service, US Department of
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Schafale, M. P. and A. S. Weakley. 1990. Classification of the Natural Communities of North
Carolina, 3" Approximation. North Carolina Department of Environment, Health, and
Natural Resources, Division of Parks and Recreation, Natural Heritage Program.



Appendix B-2. Aquatic Macroinvertebrates Referenced in the Text.

Common name Scientific name
CRUSTACEA
Decapoda

Blue crab Callinectes sapidus

Brown shrimp Crangon crangon

Pink shrimp Penaeus duorarum

Rock shrimp Sicyonia sp.

White shrimp Penaeus setiferus
MOLLUSCA

Clams

Eastern oyster Crassostrea virginica

REFERENCES

Matta, J. 1980. The Macroinvertebrates (Primarily Insects) of North Carolina Marshes. Old
Dominion University. 102 p.
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Sound Outstanding Resource Water Evaluation. Division of Environmental Management,
Water Quality Section (Now the NC Department of Environment and Natural
Resources, Division of Water Quality). Unpublished Report.

US Fish and Wildlife Service. 1980. Proposed National Wildlife Refuge on the Currituck Outer
Banks, Currituck County, N.C. (FEIS). US Fish and Wildlife Service, US Department of
the Interior. Newton Corner, Massachusetts.

Winslow, S. E., N. S. Sanderlin, G. W. Judy, J. H. Hawkins, B. F. Holland, Jr., C. A. Fischer, and
R. A. Rulifson. 1983. North Carolina Anadromous Fisheries Management Program,
Completion Report for Project AFCS-16. North Carolina Department of Natural Resources
and Community Development, Division of Marine Fisheries. Morehead City, North
Carolina. 151 p.



Appendix B-3. Scientific and Common Names of Fish Referenced in the Text.

Common name

Scientific name

Alewife

American shad
Atlantic croaker
Banded killifish
Bay anchovy
Black sea bass
Blueback herring
Bluefish

Bluegill
Bluespotted sunfish
Brown bullhead
Butterfish
Common Carp
Channel catfish
Golden shiner
Killifish
Largemouth bass
Pumpkinseed

Red drum

Red grouper
Shortnose sturgeon
Southern flounder
Atlantic spadefish
Spanish mackerel
Spot

Striped bass
Striped mullet
Summer flounder
Tidewater silverside
White catfish
White perch
Yellow bullhead
Yellow perch

Alosa pseudoharengus
Alosa sapidissima
Micropogonias undulatus
Fundulus diaphanus
Anchoa mitchilli
Centropristis striata
Alosa aestivalis
Pomatomus saltatrix
Lepomis macrochirus
Enneacanthus gloriosus
Ictalurus nebulosus
Peprilius triacanthus
Cyprinus carpio
Ictalurus punctatus
Notemigonus crysoleucas
Fundulus spp.
Micropterus salmoides
Lepomis gibbosus
Sciaenops ocellatus
Epinephelus morio
Acipenser brevirostrum
Paralichthys lethostigma
Chaetodipterus faber
Scomberomorus maculatus
Leiostomus xanthurus
Morone saxatilis

Mugil cephalus
Paralichthys dematus
Menidia peninsulae
Ictalurus catus

Morone americana
Ictalurus natalis

Perca flavescens
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Appendix B-4. Scientific and Common Names of Reptiles and Amphibians

Referenced in the Text.

Common name

Scientific name

AMPHIBIANS
Frogs/Toads
Bull frog*

Fowler's toad

Green frog*

Spring peeper
Squirrel treefrog
Salamanders
REPTILES
Alligators
American alligator
Lizards
Broad-headed skink
Fence lizard
Ground skink*
Six-lined race runner
Snakes

Black racer*

Brown watersnake
Cottonmouth*
Red-bellied watersnake
Turtles

Eastern mud turtle

Green sea turtle

Hawksbill sea

Kemp’s ridley sea turtle
Leatherback sea turtle
Loggerhead sea turtle
Snapping turtle

Stinkpot (Eastern musk turtle)

Rana catesbeiana

Bufo woodhousei fowleri
Rana clamitans

Hyla crucifer

Hyla squirella

Alligator mississippiensis

Eumeces laticeps
Sceloporus undulatas
Scincella lateralis

Cnemidophorus sexlineatus

Coluber constrictor
Nerodia taxisplota
Agkistrodon piscivorous

Neroida erythrogaster

Kinosternon subrubrum
Chelonia mydas
Eretmochelys imbricata
Lepidochelys kempii
Dermochelys coriacea
Caretta caretta
Chelydra serpentina
Sternotherus odoratus



REFERENCES

Martof, B. S., W. M. Palmer, J. R. Bailey, and J. R. Harrison, III. 1980. Amphibians and Reptiles of
the Carolinas and Virginia. University of North Carolina Press. Chapel Hill, North
Carolina. 264 p.

Palmer, W. A., and A. Braswell. 1995. Reptiles of North Carolina. University of North Carolina
Press. Chapel Hill, North Carolina. 412 p.

Parnell, J. F., P. E. Hosier, D. J. Sieren, W. D. Webster, and S. Cooper. September 1987.
Ecological Reconnaissance Currituck Shooting Club Property, Final Report.

Platania, S. P., and D. Lee. 1978. Results of a Four-week Herpetological Survey of the Coinjock Region

(NC) of the Great Dismal Swamp. North Carolina State Museum of Natural History.
Raleigh, North Carolina. 34 p.
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Appendix B-5. Scientific and Common Names of Birds Referenced in the Text.

Common name Scientific name
American black duck* Anas rubripes
American coot* Fulica americana
American crow* Corvus brachyrhynchos
American white pelican Pelecanus erythrorhynchis
American wigeon* Anas americana

Bald eagle* Haliaetus leucocephalus
Barred owl* Strix varia

Black rail* Laterallus jamaicensis
Black-throated green warbler Dendroica virens (wayneii- breeding)
Brown pelican* Pelecanus occidentalis
Canada goose* Branta canadeusis
Canvasback Aythya valisineria
Carolina chickadee* Parus carolinensis
Carolina wren* Thryothorus ludovicianus
Common yellowthroat* Geothlypis trichas
Field sparrow* Spizella pusilla
Gadwall* Anas strepeva

Glossy ibis Plegadis falcinellus
Golden eagle Aquila chrysaetos

Gray catbird* Dumetella carolinensis
Great blue heron* Ardea herodias

Great egret Egretta alba
Green-winged teal* Anas crecca

Hooded warbler* Wilsonia citrina

Least tern* Sterna antillarum
Little blue heron Egretta caerulea
Mallard* Anas platyrhynchos
Northern cardinal® Cardinalis cardinalis
Northern parula* Parula americana
Northern pintail* Anas acuta

Osprey* Pandian haliaetus
Ovenbird* Seiurus aurocapillus
Piping plover Charadrius melodus
Prairie warbler* Dendroica striata
Prothonotary warbler* Protonotaria citrea
Purple martin Progne subis
Red-bellied woodpecker Melanerpes carolinus
Red-cockaded woodpecker Picoides borealis
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Common name

Scientific name

Red-eyed vireo*

Red knot
Red-shouldered hawk*
Red-winged blackbird
Ring-necked duck
Roseate tern

Snow goose*

Snowy egret

Tufted titmouse*
Tundra swan*
White-eyed vireo*
Wood duck*
Yellow-billed cuckoo*

Yellow rail

Vireo olivaceus
Calidris canutus
Buteo lineatus
Agelaius phoeniceus
Aythya collaris
Sterna dougallii
Chen caerulescaus
Egretta thula

Parus bicolor

Cygnus columbianus
Vireo griseus

Aix sponsa

Coccyzux americanus
Coturnicops noveboracensis

REFERENCES

Fussell, J. F., III, and M. Lyons. 1990. Birds of the Outer Banks. National Park Service, US
Department of the Interior. (pamphlet)

Fussell, ].F., IIl. 1994. A Birder’s Guide to Coastal North Carolina. University of North Carolina
Press. Chapel Hill, North Carolina. 540 p.

Parnell, J. F,, P. E. Hosier, D. ]. Sieren, W. D. Webster, and S. Cooper. September 1987.
Ecological Reconnaissance Currituck Shooting Club Property, Final Report.

Platania, S. P., and D. Lee. 1978. Results of a Four-week Avian Survey of the Coinjock Region (NC) of
the Great Dismal Swamp. North Carolina State Museum of Natural History, Raleigh,

North Carolina.
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Appendix B-6. Scientific and Common Names of Mammals Referenced in the Text.

Common name

Scientific name

Beaver

Black bear*

Bobcat

Eastern cottontail*
Feral cat*

Feral horse

Feral pig

Gray fox*

Gray squirrel

House mouse
Marsh rice rat

Mink

Muskrat*

Norway rat

Nutria*

Raccoon®

West Indian manatee
White-footed mouse
White-tailed deer*

Castor canadensis
Ursus americanus
Lynx rufus

Sylvilagus floridanus
Felis catus

Equus caballus

Sus scrofa

Urocyon cinereoargenteus
Sciurus carolinensis
Mus musculus
Oryzomys palustris
Mustela vision
Ondatra zibethica
Rattus norvegicus
Myocaster coypus
Procyon lotor
Trichechus manatus
Peromyscus leucopus
Odocoileus virginianus

REFERENCES

Lee, D., J. B. Funderburg, Jr., and M. K. Clark. 1982. A Distributional Survey of North Carolina
Mammals. Occasional papers of the North Carolina Biological Survey 1982-10. North
Carolina State Museum of Natural History. Raleigh, North Carolina. 70p.

Parnell, J. F., P. E. Hosier, D. ]. Sieren, W. D. Webster, and S. Cooper. September 1987.
Ecological Reconnaissance Currituck Shooting Club Property, Final Report.

Platania, S. P., and D. Lee. 1978. Results of a Five-week Mammal Survey of the Coinjock Region (NC)
of the Great Dismal Swamp. North Carolina State Museum of Natural History. Raleigh, North
Carolina. 79 p.

Webster, W. D., J. F. Parnell, and W. C. Biggs, Jr. 1985. Mammals of the Carolinas, Virginia, and
Maryland. The University of North Carolina Press. Chapel Hill, North Carolina. 255 p.
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Appendix C

Wetland and Stream Forms



DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination hManual)

e -

WO

Project / Site: Mid-Currituck Sound Bridge EIS

Date:_14 Nov 2007

Applicant / Owner:

North Carolina Turnpike Authority

Investigator:

S. Beck {CZR Inc. Environmentzal Consultants)

State: North Camlina

County: Curituck

Do normal circumstances exist on the site? Yes__X__ No Comm ID:” RW4-1
Is the site significantly disturbed (Atypical situation)? Yes No__ X Transect ID:__N/A
Is the area a potential problem area? ‘ Yes No_ X Plot ID:__N/A

(explain on reverse if neaded)
VEGETATION
Dominank Plank Specles Stratum Indicator Dominant Plant Species Stratum  Indleator
1. Smilax_rotundifolia \i FAC 9. Arundinaria gigantea ] FACW
2. Seururs cernius H OBL 10._Magnolfa vimginiana T FACW+
3. Liguidambar styraciflua T FAG+ 11.
4. Acer nubrum T FAC 12,
8. Morella cerfera S FAC+ 13.
6. leucothoe axillars H FACW 14,
7. Osmunda reqgalis H OBL 185.
B. Woodwardia areofata H 0BL 16.

100%

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

Remarks:

Wetland Vegetation present

HYDROLOGY

____ Recorded Data {(Describe In Remarks):
____ Stream, Lake, or Tide Gauge
X Aerial Photographs
___ Other

____ No Recorded Data Available

Wetland Hydrology Iridicators

Primary Indicators:
—___Inundated
__ Saturatsd in Upper 12*
_X__ Water Marks
.. DriftLines
— Sediment Deposits
_¥__ Dralnage Patterns In Wetlands

Secondary Indicators:
_X _ Oxidized Roots Channets in Upper12”
_X__ Wator-Stained Leaves )
__ Local Soil Survey Data
_X__ FAC-Neutral Test
... Other (Extplain in Remarks)

Field Observations:
Depth of Surface Water: N/A{iIn.)
Depth to Free Water in Pit:  >24{in.)
Depth to Saturated Soif: >24(In.)

Remarks:

Drought Conditions

Wetland Hydrology present
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P A

SOILS L5601
Map Unit Name
{Series and Phase):___Domvan mucky peat Drainage Class:__very poorly drained
Taxonomy (Subgraup):_thermic Typic Medisaprisis Gonfirm Mapped Type? Yes No
Profile Descriptinn:
Depth Matrix Calors Maltle Colors Mottia Texture, Concrotions,
{Inches} Hardzon {Munsell Maolst) {Munsell Moist) AbundancelContrast = Stueture, pte.

0-3 oraanic debris

3-12 7.5YR 2.5/ ' ..5andy loam

12-24 7.5YR 2.5 10YR 6/1 heavy siripping clay loam

Hydric Soil Indicators:

__ Histosal __ Concretlons

_._Histic Epipedon _X__High Organic Contant in Surface Layer in Sandy Soiis
—___Sulfidic Odor —DOrganic Streaking in Sandy Solis

— Aqulc Moisture Regime _X__Listed On Local Hydric Soils List

____Reducing Conditions _X__listed on Mational Hydric Soils List

_X__Gleyed or Low-Chroma Colors ____Dther (Explain in Remarks)

Remarks:
S7: Dark Surface Indicator
Wetland Soll present

WETLAND DETERMINATION

Hydrophytlc Vegetatlon Present? Yes X No Is the Sampling Point

Wetland Hydrology Present? Yes X No Within a Wetland? Yes X No___ -
Hydrle Solls Present? Yes_X No

Remarks:

Greal Bismal Swamp — west side of Rt 158 immediately north of ICW
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

a9

Date:_ 14 Nov 2007

Project / Site: Mid-Currituck Sound Bridge EIS
Applicant / Owner:____ North Carolina Tumpike Authority County: Currituck
Investigator: S. Beck (CZR Inc. Environmental Consuliznis) State: North Caroling
Do normal circumstances exist on the site? Yes__X _ No Comm ID: RW4-18
Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect 1D:__N/A
Is the area a potential problem area? Yes Mo X Plot ID:__N/A

{explain on reverse if needed)
VEGETATION
Dominant Piant Species Stratum Indicator Dominant Plant Spocias Stratum  [ndicator
1.__Morella cerifera 8 FAC+ 8,
2._ Quercus niora T FAC 10.
3. FPaorsea palusinis T FACW 11.
4. _Vacoinium corymbostim H/S FACWY 12,
5. _Liguidambar styraciflua T FAC+ 13.
6.__Finus faeda T FAC 14,
7.__Acer rubrum T FAC 15,
8. 16.

100%

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAGC-).

Remarks:

Wetland Vegetation present

HYDROLOGY

___ Recorded Data (Describe In Remarks):
. Stream, Lake, or Tide Gauge

Aerifal Photographs

Other

X

No Recorded Data Available

Field Observations:

Wetland Hydrology Indicators

Primary Indicators:
__lnundated
____Saturatad In Uppar 12"
____ Water Marks
____ DrirtLlipes
___ Sediment Deposfta
- Dralnage Patterns in Wetlands

Secondary Indicators:
¥ Oxidized Ropts Channela in Upper 12"
. Water-Stalned Leaves
__ Local Sofl Survey Data
_X_ FAG-Nputral Test
_.___ Other (Explain in Remarks}

Depth of Surface Water: N/A(in.)
Depth to Free Watar in Pit: ~ >24{In.)
Depth to Saturated Soil: >24 (in.)
Remarks:
Drought Gonditons

Wetland Hydrolgy present
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PY-1E

SOILS
\rxl DO}\

Map Unit Name
{Series and Phase):__Augusta fine sandy loam __Drainage Class:_somewhat poorly drained
Taxonomy (Subgroup):__themic Aeric Qchraquuits Confirm Mapped Type? Yes No
Profile Description:
Depth Matrix Colors Moitte Colors Mottla Texture, Concretions,
{inchas) Horizan {Munsail Molst) {Munsell Moist) Abundance/Contrast Stucture, eic,

0-23 2.5Y 2.51 loamy sand

23-24 10YR 4/2 loamy sand

Hydric Soil indicators:

—Histasol

____Histic Epipedon

—__ Sulfidic Odor

... Aqule Molsture Regime
____Reducing Conditions

.. Concretions

. High Organie Gontent in Surfaca Layer in Sandy Soils
. Organic Straaking In Sandy Soils

_X__Listed On Local Hydric Soils List

_X__ Listed on National Hydric Solis List

X__Gleyed or Low-Chroma Colors —Other {Explain in Remarks)
Remarks:
Welland Sail present
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X  No__ Is the Sampling Palnt
Wetland Hydrology Present? Yes X No__ Within a Wetland? Yes X _ No__
Hydric Soils Present? Yes _X_ No__
Remarks:
SreatBhemal Swamp
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Percent of Dominant Specles that are OBL, FACW, or FAC excluding FAC-).

1 /00 %
Project / Site: Mid-Currituck Saund Bridge EIS Date; 14 Nov 2007
Applicant / Owner: Narth Carclina Tumpike Authority County: Cumrlhick
investigator: 8. Beck {CZR Inc. Environmental Consultants) State: Morth Caralina
Do normal circumstances exist on the site? Yes__ X HNo Comm ID;_REB-1
Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect 1D:__N/A
Is the area a potential problem area? Yes No_ X PlotID:__N/A

{(explain on reverse if needed)
VEGETATION
Dominank Plant Specles Stratum_ Indlcator Dominant Plant Specles Stratum Indicator
1. Smilax rotundifolia \4 FAC 8. Arundinara gigantea 5 FACW
2. Saururs cemuus H OBL 10._Magnolia virginiana T EFACW+
3. liguidambar styracifua T FAC+ 11.
4. Acerrubrum T FAC 12,
5. Morella cerfera S FAC+ 13.
6. [ eucothoe axillaris H FACW 14,
7. Osmunda regalis H OBL 15,
8. Woodwardia arsolatz H OBL 16.
100%

Remarks:

Wetland Vegelzlion present

HYDROLOGY

____ Recorded Data {Describe In Remarks):
____ Stream, Lake, or Tide Gauge
__X Aerial Photographs
____ Other

No Recorded Data Available

Fisld Observations:

Wetland Hydrology Indicators

Primary Indicators:
—_ Inundated
—Salurated in Upper 12"
_X__ Walsr Marks
— Drift Lines
—__ Sediment Deposits
_X_. Dralnage Patterns In Wellands

Secondary Indicators: :
_X  Oxidized Roots Channels in Upper 12"
_X__ Water-Stained Leaves
_____ Local Soll Survey Data
_X__ FAC-Neutral Test
Gther {Explain In Remarka)

Depth of Surface Water: N/Ain.)

Depth to Free Water in Pit: ~ >24(in.)

Depth to Saturated Saoil: >24(In.)
Remarks:

Drought Conditions
Wetland Hydrology present
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gel-\

SOILS Wog?,
Map Unit Name
{Series and Phase):__ Porismouth fine sandy loam Drainage Class:_very noorly drained
Taxonomy (Subgroup):_thermic Typic Umbraguulis Confirm Mapped Type? Yes No
Profile Description:
Depth Matrix Colors Motile Colors Mnottla Texture, Concretlons,
{inches} Horjzon {Munsell Moist} {Munsell Maist) Abundance/Contrast  Structure, ete,
0-3 arganfc debris
312 7.5YR 2.5/ ) sandy loam
12-24 7.5YR 2.5/ 10YR 6/1 heavy stripning clay loam
Hydric Soll Indicatars:
___ Histosol __ Concretions
—Histic Eplpedon _X__High Organic Content in Surface Layer in Sandy Soils
___ Sulfidic Odor Organle Stroaking in Sandy Soils
— Aguic Molsture Regime X_ Listed On Local Hydric Solls List
— Reducing Conditions X__Listed on National Hydric Solla List
_X__Gleyed or Low-Chroma Colors Other (Explain In Remarks)
Remarks:
37 Dark Surface [ndicator
Wetland Soll present
WETLAND DETERMINATION
Hydrophytlc Vegetation Present? Yes X No Is the Sampling Point
Wetland Hydrology Present? Yes_X No Within a Wetland? Yes X Na
Hydric Salls Present? Yes_X No
Remarks:
Great Bismal Swamp — east side of Rt 168 immediately north of i{CW
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DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineation Manual)

Projact/Site: Mid-Cumiluck Sound Bridge EIS

Date: 31 Ozlober 2007

Applicant/Owner: _Norh Carolina Tumptka Autharity

Co./City: Cumiluck County

nvestigator: M. Mitchell (PB Americas, inc) State: North Carolina
Do Normal Gircumstances exist on the site? Yes Mo Community §D; __MwazU
s the sile significantly disturbed (Atypical Situation)? Yes Na Transect ID: ____notepplicable
Is tha area a potential Prablem Area? Yes Ma Plat 1D nat applicable
{if needed, explaln on reverse)
VEGETATION
Daminant Plant Spocing Stratum Indlcstor Dominant Plant Spaclas Stratum Indicator
1._Panicum vigatum herb FACH+ g,
2_Festuca arundinscea herb FACU 10,
a_Arthraxan hispldus herb LPL 1.
4 Dinltaria ischasmum herb UPL 12,
5, Texicodendron radicans vineg FAC 13,
B. 14.
7. 18.
8. 18.,

Percent of Dominant Spedies that are OBL, FACW, or FAC (excluding FAC-):___ 40

Remarks: Regularly mowsd.

HYDROLOGY

____ Recomnded Data {Dascribs in Remarks):
___ Slream, Lake, or Tide Gauge
... Aedal Photographs
___ Other {Explain in Remarks)

_*_No Recorded Bala Avaiiablz

Fleld Obssryvatlons:
9%

_ *I8 {in)

Bapth of Surface Water:
Depih ta Slanding Water In PIt

Daplh to Saturated Sofl: >18__ {n)

Welland Hydrolopy indicalors:

Primary Indicaiars:

____tnundated

_ . Saturated in Upper 12 Inches

. Waler Marka

. Ddiit Lines

___ Sediment Deposils

___Drainage Peliams In Wetlends
Sacondary Indleators (2 or mora required):

___ Duidized Rool Channels in Upper 12 inches

___Water-Stalned Leaf Liller

__... Loca] Soll Survay Dala

. FAG-Neulral Test

____ Cnher {Explaln in Remarks)

Remarks: Much drierthan-nome! yeer (drough! conditions).
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DATA FORM (Community *NW97U" continued)
ROUTINE WETLAND DETERMINATION
(1887 COE Wellands Deflineation Manual)

SOILS
Map Unll Namie
{Seves apd Phiase): _Stale fine sandy loam Drainaga Class: __wall dralned
Fleld Otservallons
Taxnomy {(Subgroup): __themnie Typic Hapludulls

Confirned Mapped Typa? ¥Yes No

Profle Dascripton;

Doplh + Malrix Color

Molila Cojors
flches]  Horzon  {Munsell Malsl) (Munesll Molst) AbundanceiContrast  Struciures, ete.

Mollie Tesdume, Concrellans,

0-3 loam
1B 2] 10YRS/2 sandy siit
Hydric Soll Indicalors:
. Histosal ww. Concretlans
___ Hisiiz Epipedon w— High Omganic Conlent in Surface Leyer In Sandy Solls
. Sullldic Qdor . Orpanic Streaking In Sandy Saolls
. Agulc Molsture Regime ., Ustad on Lol Hydide Solls List
_ Reducing Condltions . Lsled on Nallonal Hydde Solls Ust
__ Gleyed or Law-Chrome Colors . Dther (Explein in Remarks)
Remarks:
WETLAND DETERMINATION
Hydrphylc Vegelation Prasent? Yes No
Welsnd Hydrmlngy Prasent? Yor Na I this Sampling Folnt Within a Walland? Yas No
Hydric Salls Prasent? Yes No
Remarka:
Approved by HOHISAGE 3/B2

C-8



DATA FORM

ROUTINE WETLAND DETERMINATION

{1987 COE Wetllands

Delineation Manual) VAUUR

Project/Site: Mid-Currituck Sound Bridge EIS

Date: 31 October 2007

Applicant/Owner: _Narth Carolina Tumplke Authority

Ca./Gity; Curmituck County

Investigator M. Miichell (PR Amardeas, Inc,) State: North Garglina
Do Normal Circumstances exist on the site? Yes Mo Community iD: _ Nwarw
Is'the site significantly disturbed (Atypical Situation)? Yes Na Transect 1D not applicable
Is the area a potential Problem Area? Yes Nog Plat 1D: nol applicable
{Iif neaded, explaln on reverse)

VEGETATION
Dominant Plant Spaclng Stratum Inidlcator Bominent Plant Specles Stratum ]ndleator
1. Salix caroliniana sapling OBL g. Hydmcolyle umhbaliala herb OBL
2._Juncus effusus harb FAGW+ 10, Toaicodendrmon radicans vina FAG
3, Woodwardia areolala herh oBL 11.
4, Thalvntvess thelvoteroides herb FACWY 12,
g. Dsmunda regalls herb OBL 13.
6. Tyohe angustifolia herb oBL 14,
7. GvOErus so. herb NIA 1E.
8. Panicum vimalum herb FACH 13.

Percent of Dominant Specles that are 081, FAGW, or FAG {axciu

ding FAC-): __ 4D

Remarks: Regulary mowed,

HYDROLOGY

___Recorded Data {Decaibe in Remarks):
____Siresm, Laks, or Tide Gauge
____ Aerlsl Fholopraphs
.. Otihar {Explaln in Remrarks)

_X _No Recorded Dala Available

Wellend Hydrology Indicators:

Primary Indicators:
__Inundeled
__X Seturated In Upper 12 Inches
. Waler Marks
___ Dritlnes

Field Observallons:
D )

(n)
{in.)

Depth of Surfaca Water
Depth to Standing Waterin PlE

Depth 1o Saiumated Soil:

___ Sediment Deposils
__Dralnaga Pattems In Wetlands

Secondary Indlcators (2 or more requirad):
_X_Oxidized Roo) Ghannels In Upper 12 Inches
_Watser-Slalned Leaf Liller
_ X Local Soll Survey Data
_X FAG-Neutral Test
_X_Other (Explain In Remarks)

Remarks: Much drier-lhan-narmel year {drought canditions).
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DATA FORM (Community “NW3TW" continued)
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

SOILS Woo Y
Map Unlt Nama
{Series and Phase): __Tomoley fina sandy loam Dralnage Class: _paarly drainad
Field Chsarvatlons
Taxonomy {Subgroup): __themls Typle Enddaquults Confirmed Mapped Type? ¥es  No
Profile Description;
Depth Matix Color ~ Mollle Colors ~ Moltle Texture, Concretlons,
[nches) Hodzon | [Mupsell Mois!) (Mupsel Molst}  Abundance/Gontrast Sinuclures, slec.
-3 ormanlc clayey silt
38 B 10YR3A sandy clayey siit

Hydsie Saoll indlcators;

___ Hislosal ___ CGoncreilons

___ Hislle Epipedon . High Cirganic Content In Surfaca Leyer in Sandy Solls

_... Sulfidic Odor — Omanis Streaking In Sandy Soils

— Aqulc Maoislure Regime ¥ Listed an Local Hydric Solls List

X _Rsdudng Condilons _ ¥ LUsied on Nationat Hydsic Soils List

X _ Glayed ar Low-Chroma Colors — Other {Explain in Remarks)
Remarks:

WETLAND DETERMINATION
Hydmophylle Vepgatation Prosant? Yes No
Wetland Hydrology Present? Yos No Iz this Sampiing Palnt Within a Webiand? Yes No
Hydric Salls Present? ¥Yez No
Remarks:
Appraved by HQUSACE 3/92
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DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineatlon Manuai)

Date: 31 Oclober 2007

Project/Site: Mid-Curmtuck Soupd Bridge EIS

Applicant/Qwner, _Norh Caralina Tumnplke Authority Co./Clty: Curtituck County

Investigator: M. Milchell (PB Amerlcas, Inc.) Stats: North Carolina

Do Normal Circumstances exist on the site? Yes No Community ID: _ Nws7U

Is the site significantly disturbed (Atyplcal Situation)? Yes No Transect |D: no! applicable
Yes No Plat ID: not applicable

Iz the area a potential Problem Area?
{if neadad, explain on reverse)

VEGETATION
Dominant Plant Spacles Stratum Indicator Dominant Plant Spocles Stratum [Indlcator
1._Feshica amundinacea herb FACLI B,
2_Digitana Ischasmum herh uPL 10,
a,_Arthraxon hispidus herb upPL 1.
4, Soffdago ruoosa herh FAC 12,
. Cvnodon dactvlon harb FACU 13,
8, 14,
7. 18,
16.

20

Percent of Dominant Specles that are OBL, FACW, ar FAC {exduding FAG-):

Remarks: Ragulary mowed.

HYDROLOGY

... Recarded Dala {Describe In Remarks): Walland Hydrology Indicalors:

—— Straam, Laka, or Tide Gauge Primary Indicators:
... Arrial Pholographs Inundated
. Dther {Explain In Remarks) . Saturaled In Upper 12 Inches
. Waler Marks
__K_ No Recorded Data Avallable Drift LInes
. Sedimenl Daposits

— Dralnage Patterns in Wellands
Sacandary Indicators {2 or more required):

o, Dulditzed Root Channgls In Upper 12 Inches
218 _ (i) ___ Water-Slalnad Laaf Lilar
.. Lol Soll Survey Data
____FAC-Neulrsl Test
___ Dlher {Explaln In Remarks)

Flald Observelons:

Dapth of Surface Walar: 0 i)

Dapth to Standing Waler in Pl

Dagth {o Salurzled Soit >18  (in)

Remarks: Much drierthan-nomaal year (drought condfilons).
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DATA FORM (Community “NW57U” continued)
ROUTINE WETLAND DETERMINATION

SOILS

(1987 COE Wetlands Delineation Manual)

Map Unlt Numz
{Seiles and Phase);, Siate fink sandy loam

Dralnage Class: ___well drafned

Taxcnomy {Subgroup); __thermic Typic Hapludulls

Fleld Observations

Canfirned Mapped Typa? Yes No

moflls Description;

Deplh Malrix Color  Mollle Colors  Molle
finches)  Horzop  {Munsell Moist) {Munsei] Molsl)  Abundance/Contrast

0418 n/a nfa

Texture, Cancrellons,
Sluciu ele

Poorly sored flll materal

Hydiiz Soll Indicators:

— . Hislosol Concretions
— Hislg Epipedon

High Omanie Content in Surdacs Layer In Sandy Solls

___ Sulfidic Odor __ DOrpanic Streaking In Sandy Salls
— . Agule Moislure Regime _ Listedt on Local Hydric Solls List
— Reducing Condiilons ___ Lislad on National Hydilc Salis List
. Gleyed or Low-Chroma Colors . QOlher [Explain In Remarks)

Remarks: Rond embankment M material and colindum.

C-12

WETLAND DETERMINATION
Hydrophylic Vegatation Fresent? Yes No
Wetland Hydrology Prasant? Yes No I B Sampling Paint Within a Walland? Yes No
Hydrle Sols Present? Yes No
Remarks:
Approvad by HQUSACE /92



DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Wellands Dellneation Manual) WS OLG

Date: __ a1 Octoher 2007

Project/Site: Mid-Currituck Sound Bridge EIS

Co./City: * Cuniluck County

Applicant/Qwner: _Narih Carolina Tumplke Authority
Investigator: M. Mitchell {PB Americas, Inc.)

Slate; North Carolina

Yes No Community 1D: _NWETW

Do Normal Clrcumstances exist on the sita?

Is the site significantly disturbed (Atyplcal Situation)? Yes No Transect ID: not applicahie
Yes No Plat ID: nat applicabla

Is the area a potential Problem Area?
{If needed, explain on reverse}

VEGETATION
Dominent Plant Snaciee Stratum  Indlieatar Dominant Plant Spocles Stratum  Indicator
1._Acer rubrum sapiing FACW B,
2. Liguidambar styracifve sepling _FAC+ 10,
3. Pinus taeda sapling FAC 14,
4, Juncus effusus horh FACW 12
5. Tvpha laiifolia harh OBL 13.
8. Eupatorum perfoliaium herb FACW+ 14,
7. Bldana fmndosa hetb FACW 15.
8. Spiidaga rugnss herb FAC 18,
Percent of Dominant Species that are OBL, FACW, or FAC {excluding FAC-): __100
Remarks:
HYDROLOGY

____Reconded Dala (Describe In Remarks):
___Slream, Lake, ar Tide Gauge
_ Aeral Photographs
____Other (Explain In Remaiks}

_¥% _No Reeordad Data Availahlz

Welland Hydrolopy [ndicalors:

Primery Indlcators:
___.. Inundated
__X Saturated in Upper 12 Inches
___ Walar Marks
___Ddf Lines

Field Obsevations:
Depth of Surface Water: ¥ gn)
Depth to Standing Waler in PIit: nfa_ (in)
Dapth {0 Saturated Soll: 10 {iny)

____Sedlment Deposlis
____Drainaga Patterns In Wallands
Secondary Indicstors {2 or more regulired):
__.Ouldized Root Channels In Uppar 12 Inches
_¥ Watar-Gtalned LeafLillar
_¥ Local Solf Survey Data
_X FAC-Neulral Test
____ Other {Explain In Remarks)

Remarks: Much dder-than-nonmal year {drought conditions).
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DATA FORM {(Community "NW57W" continued)

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

SOILS WO 10
Map Unit Name
{Serles and Phase); __Tomotlny fina sandy loam Dralnege Cass:,_Doorly drafned
Fleld Obsarvalions
Texonemy {Subgroup): __thermic Typic Endoaguuills Confimed Mapped Typa? Yes Na
Profilz Dascription:
Dapth Matrix Colar Motlla Golars  Molle Texlure, Cancralions,
{inches)  Horizon  {Munasii Maojsl) {Munsel Mofsl) AbundancafGonlrast  Stuchires, ele.
0-3 A arganic clayey slit
3-20 a 10YRI/ sandy claysy silt
Hydic Sof Indlcators;
__ Hislosal ___ Concrations
. Hislic Epipadon .. High Omganlc Content in Surfaca Layer in Sendy Solls
—— Suifidic Odor — Omganlc Streaking In Sandy Solls
. Aquln Molsture Regime X \Isied on Local Hydrle Solls Llst
_% Reducing Condilions _% listed on Nsllenal Hydric Solls Lis!
X Glayed or Low-Chroma Colors . Other (Expialn in Remarks)
Remarks:
WETLAND DETERMINATION
Hydmephyllz Vegetatlon Prasenl? Yoz No
Watland Hydrolegy Present? Yes Nuo Is this Sampling Painl Within a Welland? Yoz  Nao
Hydriz Bofls Presani? Yes No
Remarks;
Approved by HQUSACE 3702
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetllands Delineation Maniual)

Date: a0 Qclober 2007

Is the area a potential Problem Area?
{If n=aded, sxplain on reverse)

Project/Site; Mid-Currituck Sound Bridge EIS

Applicant/Owner: _Narth Carolina Turnpike Autharity Co./City: _Currdiuck Gounty

investigator: M, Mitcheli (PB Americas, Inc.) State: Narih Camolina

Do Nomal Gircurmnstances exist on the site? Yes Mp Community ID: _NwiBU

Is the site significantly disturbed (Atyplcal Situation)? Yes No Transect |D; nal applicable
Yes No Plot ID: nol appiicable

VEGETATION
Dominant Plant Spaclas Stratim  Indicator Dominant Plant Speclies Stratum Indicator
1. Acerrubum trag FACW 9.
2_tiguldambar styracifive tree FAC+ 10,
3,_Nyssa sylvallca lree FAC 1.
4. Quercus nfara sapling FAC 12,
g. Symplocus Hnclorium sapiing  FAC 94,
6. Jgustrum sinense shwb — FAGU 14,
7. Eupslodum caoillifofium herb FACU 15.
8. Lidodandron tullpifera sapling _FACU 16,
Percent of Dominant Specles that are GBL, FACW, ar FAC (ex:lud]ng FAG-): __83
Remaris;
HYDROLOGY

___ Recorded Data {Describe in Remarks):
. Slreem, Lake, or Tida Gauge
____ Aere! Pholographs
.. Other (Explain in Ramarks}

_¥_Nb Recorded Dala Avallable

Welland Hydroiogy Indlcators:

Primary indicatoms:
____Inundated
o SEttraled in Upper 12 Inches
. \Waler Marks
. Diil Unes

Flald Observalions:

Dapth of Surace Waler 0
Dapih ta Slending Walerin Pit: >4
224

Deplh ta Seturaled Solk:

(in.}
(i}

{in.)

____Badiment Deposils
___Drainage Pailamns in Weliends
Seconery Indlcatars (2 or more requlred):
____ Oxdized Root Channels in Uppar 12 Inches
— Waler-Stained Leaf Liler
. Local Soll Survey Data
- FAC-Naulral Test
o, Other [Explain In Remerks)

Remarks: Much drer-than-normal year (drought candllions).
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DATA FORM (Community “NW18U" continued)

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Dslineation Manual)

S0lLs
Mep Unit Name
{Serles and Phase): _ Stale fine sandy loam Drainage Class: _ well dralned
Fleld Obsarvalions

Texonomy {Subgroupy: __hermic Typlc Hapludulls

Confirned Mapped Type? Yea Mo

Profiles Deseripiion:
Deophh Matrix Color Moilla Calors ~ Motile Texture, Concrellons,
{tnches)  Hodzop (Munsell Moist) {Muneell Maoist) Abundance/Confrast Structures, ele.
0-3 A loam
3-24 B 10YR4/4 sandy slit

Hydrlg Bull Indiealara:

. Histosol

. Histle Eplpadan

e Sullidic Odor

s AUIE Moislure Reglme

___ Concrallons

. High Qrpanic Content in Surface Layer In Sandy Solls
——— Omenie Sieaking In Sandy Bolls

.. List=d on Locat Hydde Salls List

.. Reducinp Condilions Listed on Nallanal Hydric Solls 1iat
__. Glayed or Low-Chroma Calors Olhar {Explain iIn Remarks)
Remarks:
WETLAND DETERMINATION
Hydrophytic Vegalslion Presani? Yes No
Walland Hydrology Present? Yes No 1 ihis Sampling Point Wilhln a Welland? Yes Nno
Hydric Solls Prasant? Yas Nao
Remaihs;
Approved by HQUSACE am2
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DATA FORM

ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual) WORD
Project/Site: Mld-Curiluck Sound Bridge EIS Date: 30 Oclober 2007
Applicant/Owner; _Nogh Gsralina Tumphke Authority Co./City: Curituck County
[nvestigator: M. Mitchell {PB Amerjcas, inc.) State: North Carling

Is the area a potential Problem Area?
{IF needad, expialn on reverse)

Do Normal Circumstances exist on the site?
Is the site significantly disturbed {Atypical Situation)? Yes No

Yes No
Transect ID:

Community |D; _Nw18W
not applicable

Yes Nno Plot ID:

nol applicable

VEGETATION
Daminant Plant Spocles Stratum Indicator Dominant Plant Spacies Shatumn Indicstior
1._Acer ribrum lee FACW 0. SBufNUS cemuus herh OBL
2._Llgufdambar styraciue tree FAC+ 10, Juncus effusus herb FACW+
3. Nyssa sylvalica trea FAC 141, Woadwardla sreciata herb oBL
4. Carpinus carofiglana sepling  FAC 12. Thelyplyaris thelypleroides herb FACW+
5. Symplocus linclorum sapling  FAC 13, Polygonum sagiltalum harb OBL
6, Quercus nigra sapliing  FAC 14_Polyganum hydoplperides harb DBL
7. Veccinium convmbosum shrub FAC 15, Spemanium amercanun herb DBL
A, Arundinaria giganiea shiub FACW 16, Boshimeria cylindrcala herb FACW+

Parcent of Daminant Spaces lhat are O8L, FAGW, or FAC (excluding FAG-): __100

Remarks:

HYDROLOGY

____PRecordad Data ({Describe In Remarks):
____Stream, Lake, or Tide Geuge
___ Aerial Photopraphs

Flald Ohservalions:

Depih of Surface Waler: B )
Dapth 1o Standing Waler In Pit: nfa_ (in})
Depth to Seturated Soil: 10 (in)

Welland Hydralogy fndlcalors:

Primary Indicsiars:

— Inundated
— Other {Explain [n Remarks) __* Saturated in Upper 12 Inches
_* Waler Marks
_X Nop Recorded Dals Avallable Ot Lines
. Sediment Deposits

____Drainage Pallems In Wellands
Sacondery Indicators {2 ar more required):

_X Oxdlzed Roo! Channsls In Upper 12 Inches

_¥_Waler-5lalned Leal Liter
¥ Local Soil Survey Data
_¥_ FAC-Neulrs] Tast
_X_Olher (Explaln In Remarks)

Ramerks: Much drlerdhan-normal year {drought condilions). Slght butiressing of tree tninks,
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DATA FORM {Community “NW19W" continued)
ROUTINE WETLAND DETERMINATION
(1987 COE Wellands Defineation Manuai)

SOILS SOL0
MapUnit Nama
{Serles and Phase): _Temollsy ina sandy loam Dralnage Class: __poory dalned
Fleld Obsenalions
Taxengmy {Subgroup): __themic Typle Entdnagquults Confirmed Meppad Type? Yes Nb
Profie Descrpilon:
Dapth Mabix Colar Matile Colors ~ Motlle Texiure, Concrelions,
{inches)  Horzon_ {8upss) Maolsty (Munssl Molst) Abundance/Contrast  Struclures, ele,
03 A urganic clayey shit
318 B 10YR3IN sandy clayay sill

Hydris Sofl Indicalors:

__ Histeso) .. GConcretians

— Histle Eplpadan e High Organlc Contant in Surfece Layer in Sandy Solls

__ Sulndic Odor __.. Drgenic Sireaking In Sandy Solls

— Aquic Molsture Regime X Usted on Lacat Hydric Solls List

X_ Reduclng Conditions X%, Usled on Notlopel Hydrc Soils List

X _ Gleysd or Low-Chroma Colars . HhET (Explaln In Remerhs}
Remerks:

WETLAND DETERMINATION
Hydrophylla Vegetslion Present? Yes No
Walland Hydrology Present? Yes No Is this Sampling Polnt Within a Welland? Yss No
Hydiic Seils Presant? Yas No
Ramarks:
Approved by HOLSACE 3/02
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DATA FORM
ROUTINE WETLAND DETERMINATION

{1987 COE Wetlands Dealineation Manual)
WL

Project/Site; Audlett Bd, EEL, [HO MF{?!‘CLU’\"T"“;LIC‘L pate:__l2 =g - O/
Applicant/Owner:_ N Tt Fuithority 2arled | county: fundtucle
[| Investigator:__“7Z42  TTAL -Neelbi LlacancP, 'St P, F_Ey?nl(.smta: A

Do Normal Circumstances exist on the site? o | Community ID;:NWET |

Is the site significantly disturbed {(Atypical Situation)? Yes\No | Transect 1D:
Is the arez a potential Problem Area? Yesl No™ Plot ID:
{If needed, sxplain on reverse.)

VEGETATION
Dominsnt Plant Speolas ' Stratum [ndiestar Dominant Plant Specles Stratum Indicator

BACW

IFACIA
FACT

1.Smiflax Fcrlel/IC[T-PD(.I"dL 4 FRC | - L\'mmfou lweid s
z.(.{'fa uaid amidzy svmeflua T | Bret | o e c?;«[rjlnrc:\

2. Lirtedexdion mligl e | T | FRC | nMrelln cerifecs
ahlysCa S:/]\lﬂﬁiﬂ wriitbe T | oRL | a2Ctthra alnifali o FACW)
s hrund an srie Qig}m{m S [ EACW/| 1aGeseniuna senperivBay FAC
s.Mbhecinium corymisosi 8 ) FACIN | 1s Suonymus owericanus S/T_ | FAC~|
. Wopdwardaris geeolotd H | ORI | 1shcer ruborum H/S/ T | &8l
s.rciunaris. barbars] V| _FACW 18 Persza borooviia S/T' FACH

Parcant of Dominant Species thar are OBL, FACW or FAC ”
{excluding FAC-), > 75 %

< | [wnin

Ramarks:
Has  peHoumd pland s
HYDROLOGY '
__, Racorded Deta {Describe In Ramarks): Wetlend Hydrolegy Indicators:
. Straam, Lake, or Tide Gauge Primary indlcators:
___ Amrigi Photopraphs __Inundated
_ Other __ Saturated In Upper 12 Inchas
__ No Recardad Data Avaliable . Wnter Marka
. Drft Lines
. Sediment Daposlts
. Drainoge Pettams In Wstlands
Flald Observetlons: NA Secondary Indiostors {2 or mare raquirad):
. 2 Oxldized Root Channels in Upper 12 Inchas
Depth of Surface Water: e 1NN (0} ™ Water-Stained Leaves
. ___Local Soll Survey Data
Depth to Fras Watar In Pit: l}_j& lin.} ~ FAC-Neutral Test
Depth to Saturated Sl l -’_-’;, ind __ Othar {Explaln in Aemerks}
Remarks: g% 1 5 { . i "
LR - kY i s Ak
HC{S WifHdpd  FWRTDWGH \ﬁ(
o
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S0ILS

Mwe Tl

SO0

Map Unit Name
{Series ond Phase):

wWs - Wosde  muck

vexry 0m1%
DOrainega Class: tFun'l

Field Obsarvations

'22-"2"‘ H

Texonomy {Subgroup): -H,l\prml I H‘{S_"i“[ [ Hﬂ AAL ﬂcuﬂﬂ"b‘i GConfirm Mapped Type? Yes No

Profils Daseription: -

Dapth Matrix Color Mottle Colors Mottls . Textura, Concretlons,

linches} Horlzon {Munsatl Malat) {Munselt Molst}  Abundence/Contrast  Structura, eto.
0-21 LYZZ/] YR Fewhwnall  _LoAM

m#&ﬂ/\

siHy clay ol

Hydrlc Soll indioators:

. Agulc Moisture Ragima
_,. Raduglng Condltions
£ Glayed ar Low-Chioma Colors . Other (Explain in Ramarks)

_ Hlatasol __ Concretions
__ Hiatlc Epipadon High Organfc Content in Surfoae Layer in Sandy Solls
_ Sulfidic Odor 2Z0rganic Stresking In Sandy Salla

* Listed on Local Hydriz Soila List
‘ﬁ Listed on Netional Hydro Soils List

Remarks; FﬂUJ SWW'LL(

motles i O-22Z0
weHles  an

strealeivioy obeerued

-

1

Lorge | mere Re%ma;\—f

29 . 242

WETLAND DETERMINATION

Hydrophytlc Vegetation Present? @ o (Circie) {Cirole)
Wetlend Hydrology Present? g5 )Nn
Hydrie Bolls Presant? “YesyNo Is this Sampling Point Within a Wetland? Yes JNo

Remarka; / .
Meets atl Hareg vl

Oxk

el

bery Y
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DATA FORM
ROUTINE WETLAND DETERMINATION

{1987 COE Wetlands Determination Manual)

wed

Project / Site: Mid-Currituck Sound Bridge EIS
Applicant/ Owner:____North Carolina Turnpike Authority

Date: 16 Oct 2007
County: Cummituck

investigator; 8. Beck {CZR Inc. Environmental Consultants) State: North Carplina
Do normal circumstances exist on the site? Yes X_ No CommIiD: D wet

is the site significantly disturbed {Atyplcal siiuation)? ves No__X Transect ID:___N/A
Is the area a potentlal problem area? Yes No__ X Plot ID:__N/A

{explain on reverse if needed)

VEGETATION
Dominant Plant Species . Stratum  Indicator Dominant Plant Specles Stratum  Indicator
4. Clethra alnifolia S FACW 8., Arundinara glgantea 8 FACW
2, Moreila cerifera s FAC+ 10. Dichanthelium sp. H
3. Vaceinium corymbosum 8 FACW 11._Osmunda cinnomosa H FACW+
4, jouidambar styracifiua T FACH 12. Rubus_sp. g
5. linodendron tulipifera T FAC 13.,_Sphagnum sp. H NL
6. Acer rubrum T FAC 14,
7. Osmunda reqgalis H 0BL 15.
B. Juncus effusus H FACW+ {16
Percent of Dominant Specles that are OBL, FACW, or FAC excluding FAC-). 100%
Remarks:
Wetland Vegetation Present
HYDROLOGY
Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tide Gauge
X _ Aerlat Photographs Primary Indicators:
_____ Other __Inundated
___ Saturated in Upper 12"
No Recorded Data Available — Water Marks
Drift Lines
- . Sediment Deposita

Field Observations: _ X Drainage Patterns In Wetlands

Depth of Surface Water: N/A (in.) Secondary Indlcators:

X__ Oxldized Rooks Channels In Upper 127
Depth to Free Waterin Pit:  >24 {in.) "X_ Water-Stained Leaves
Locat Soil Survey Data
Depth to Saturated Soll: =10 _(in.) X FAC-Neutral Test
____ Other {Explain In Remarks)

Remarks:
Drought Conditions

Wetiand Hydrology Present
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7 wa¥

SOILS oty
Ntap Unit Name
{Series and Phase): _ VWasda muck Drainage Class:___very poorly drained
Taxonomy {(Subgroup):__thermic Histic Humaguepts Confirm Mapped Type? Yes No
Profile Description:
Depth Matrix Calors Mottla Colors Mottle Texturs, Concretions,
{inches) Horizon {Munsell Molst) {Munssll Moist) Abundance/Contrast  Structurs, ste.
0-10 10¥YR 21 . Sandy Loam
10-24 10YR 21 Clay Loam
Hydric Soil Indicators:
. Histosol ___ _Concretions . -
... Histic Epipedon —_High Organic Content in Surface Layer in Sandy Soils
- Sulfidic Qdor X _Organie Streaking In Sandy Seila
.. Agquic Molsture Regime X__listad On Local Hydric Soils List
. Reducing Condibions X _ Listed on Nationat Hydrie Soils List
-X_ Gleyed vr Low-Chroma Colors ____Other (Explaln in Remarks)
Remarks:
Wetland Soll Present
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes_X No Is the Sampling Point
Wetland Hydrolegy Present? Yes_X_No Within a Wetland? Yes X No
Hydrlc Soils Present? Yes _X_ No
Remarks:
N®Maple Swamp
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Currituck Sound Bridge EIS Date: 18 Dec 2007

Applicant / Owner; North Caroling_Turnpike Authority County; Currituck

Investigator: S. Beck (CZR Inc. Environmenta! Consultants) State; North Carolina

Do normal circumstances exist on the site? Yes__X_ No Comm ID: D up

Is the site significantly disturhed (Atypical situation)? Yes No_ X Transect iD:_N/A

Is the area a potential problem area? Yes No_ X Piot ID:__N/A
{explain on reverse if needed)

VEGETATION

Daminant Plant Specles Stratum_ Indicator Dominant Plant Specles Stratum_ Indicator
1. Pinus tzeda T FAC 9,

2. Lirodendron tulipifera T _FAC 10..

3. Acerrubrum TIS EAC 11,

4. Quercus alba T FACU 12,

5. Quercus nigra T FAC 13,

6. Fagus grandifofia T FACU 14,

7. T FAC 15.

B. 16.

Percent of Dominant Species that are OBL, FACW, or FAC exciuding FAC-). >70%

Remarks:

Wetland Vegetation Prasent

HYDROLOGY
Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tide Gauge
X _Aerial Photographs Primary Indicators:
Other __ inundated
___Saturated In Upper 12"
No Recorded Data Available ~— Water Marks
. DriftLines
. - Sediment Deposits
Field Observations: __.. Drainage Patterns in Wetlands
Depth of Surface Water: N/A(In.) Secondary Indicators:
. Oxldized Roots Channels In Upper 127
Depth to FI'EB Water n Pit: 32_4__(!“-) - Watgr.stained Leaves
__ Local Soll Survay Data
Depth to Saturated Solk: >34 (in.) ____ FAC-Neutral Test
____ Dther {Explain in Remarks)
Remarks:
Drought Conditions

Wettand Hydrology Not Present
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SOILS
Map Unlt Name
(Serles and Phase);___Munden loamy sand Drainage Class: moderately well drained
Taxonomy (Subgroup):__thermic Aquic Hapludults Confirm Mapped Type? Yes No
Proflla Description:
Depth Matrix Colors Motila Colors Motle Texture, Concratlons,
{Inches)} Horizon {Munsell Mnolst) {Munssll Molst) Abundance/Cantrast  Stuchirs, etc.

0-5 10YR 21 . Sandy Loam

5-24 10YR_4/4 Sandy Loam

Hydric Soll indicators:

... Histosol

. Histic Epipadon

— . Sulfidic Odor

—— Aquic Moisture Regime
—__Reducing Conditions

. Bleyed or Low-Chroma Colors

—_ Concretions

—High Organic Content in Surface Layar in Sandy Soils
—___Orpanic Streaking in Sandy Solls

— Listed On Local Hydric Soils List

—Listed pn National Hydrdc Solls List

—..— Other (Explaln in Remarks)

Remarks:

Welland Scil Not Present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes Na Is the Sampling Point

Wetland Hydrology Present? Yes No_X Within aWetland? Yes__ No X __
Hydrlc Solls Present? Yes No_X

Remarks:

NEMaple Swamp
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DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineatlon Manual)

w0l
Project/Site: AVd(S(’H‘ d. SB IHO ki (urrﬁud Date: 1O-1ls -7
Applicant/Ownkr: l ] County:_rvitssls,
Investigator: CL-»E—Z "IU!C 1 ’ Fstate:_ NG
Do Normal Circumstances exist on the site? . No | Community 1D £s o
Is the site significantly disturbed (Atypical Situation)}? es {No™ Transect 1D:
Is the area a potential Problem Area? Yes(No™ Plot ID:
{if needed, expiain on reverse.)
VEGETATION _
Jf,_ Domlnant Flant Spesias . Stretum | Indicgtor. | Dominant Plant Species Stratum |ndiostor ‘ .
2 . .
s Moodwardio aredatal B | OBL | o Pintie dueda | T | PAC
= .\
2feter racewwosus | of | OBL |, Ny55nsy10ﬁ~hm il ,.Sf/ T | Rl
3.BGbDPﬁL My H OBL. | 11 Tancus effusucg H O |Erewt
4 Scirous <ypbmaus |5 OBL. | 1z\|accininum caf‘f.-mbowm S |rew “
I 5_cleochiaris tuberculsh i Ao 1:3.LinLqumu.€qm" racflve T | FACT
5. Merel e C-ZT"\-F gl i S Fffa’f‘ 14,
7. Acer mibnam T EAC | 1,
<

8. Anund cwraa mamﬂm FAOW | 18,

Percent of Dominant Spacies that mre OBL, FACW or FAC =
>15%

{ {axciuding FAC-).
Hemerks:
—
Has welland plants
HYDROLOGY - ~
__ Recorded Data {Deseribe in Aemerks): Watiand Hydrology Indicetors:
__ Stream, Lake, or Tide Gauge Prmary indlcators:
__ Aeria) Photographs Irundated
Other Ksmumted in Upper 12 Inches
. No Recordad Date Avallable ___ Water Merka
___ Diift Lnes
Sadiment Deposits
R Drainzge Patterns in Wstlands

Field Observations: Secondary Indlcetars (2 or more reguirad):

Depth of Surface Water: Mﬁ: ) XX Oxidizad Aoot Channsls In Upper 12 Inches

___ Water-Stolnad Leaves
Depth to Fras Water In Pit: I\JA fin.} — Local Soil Survay Data
... FAC-Neutral Test !

Depth to Satwrated Soil: & i) — Other {Explain In Remarks)

Hamarks:

Has WBﬁmﬁifi a;;? ok

it..,f“'
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A

SOILS O
:‘g‘;ﬂiﬂidﬂ[ II!’rI::sa): WS - V\) di dﬁw Fmb{c’ld" Drainage [Zlafs.!;'mirdlY F£ Y] guj Z(

Field Dbse

- o den \ stians
Taxonomy (Subgrnup):—in’E’ﬁﬂ C %«Q } g—%ﬁ i, ﬁ i }rﬁ@ {7t ;{J ’g)-g Confirm Mapped Type? Yes No
£ b _

Profila Dascrption:

Depth Matrix Cofor Moattle Colars Maottle . Texturs, Concretions,
{inchas) Horizon {Munsaif Mnolst) {Munsell Moist} Abundence/Conwpst  Structura, atc,

H-3" e 2/ LOAM
274" loye 3/1 STLILDAM

Hydric Sall Indicatars:

_ Histosol __ Coneretlons
. Higtle Epipedan —_ High Qrganic Contant In Surfeca Layer in Sandy Solls
_ Sulfidlo Odor __ Organle Strasking In Sandy Salls
Aqu!r.: Maistura Reglma X _Listed on Local Hydric Sollp List
B faducing Canditions »Astad on Natlonal Hydrie Soila List
Z Gleyed or Low-Chrama Calors __ Other {Explain in Remarka}

Remarks: < | Jf{’,)(-lf MY-"-‘& b@omm;\ﬂ.ﬁ‘l‘\'\fdﬂ‘j liﬁ%\.‘\v‘\ IE"Z"’I "
Haz lﬂ‘{dﬁ"{b <sor [

WETLAND DETERMINATION
Hydrophytlc Vegetation Fresant? No [Circle) Cirole) |
Watland Hydrology Prasant? No .
Hydric Solls Present? ._Yes _No Is this Sampiing Paint Within a Wetland? Yas/ No
Remarks:

Meets all Hwee welland criteria
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DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineation Manual)

Project/Sita: P(\J'd "H"‘— ‘ZDI S ’ O Mu/] FMYTH‘MC—L Data: ‘D"’7"0r7
Applicant/Owner:__ NETurmpiee Auting 2ridat  § county: Cuvvytuchl
Investigator: {_ ZQ. Tne, “Eally Clhnicd, ..é%l/t, Heck_ | stater INC

Community 1D: NWET {1Y:

Do Normal Circumstanc:es exist on the site?
is the site significantly disturbed (Atypical Situation)? Transsct 1D
Is the area a patential Problem Area? h Flot 1D:
{If needed, explain on reversa.}

VEGETATION

Dominant Plant Speciss
1.5¢1 VA4S LVP’&Y‘I NUS

A aigaut?
3, Jwna s D\CFHSH S

Stratum indicator Oominant Plant Species Stratum Indicator

OBL 5, nl\clmnfar 2 A viigals = FAC-

W | 10, Fleschadis mm' {psc B | PRt
BCWT | 1. Erianigs GTQQJ{HLQAS S H‘GN"

)
S
S
4Fx;Dn-\1-\r||mL /nmi Rl S | FACY. |12
6. h.:amr(nw\bnr Giwrmmﬂ,w\ < | FACH |
<
H
S

s feer rulziane FAL |14
7. Pl g ala tutra FACWT| 15,

b Yncids pilerus FACW | 18,

Parcant of Dominant Speclss thot e OBL, FACW or FAC o
{exciuding FAC-). - (00 /g

Remarks:

Hos  weHand plants .

HYDROLOGY

__. Aecorded Data {Describe in Remarks):
__ Steam, Laks, or Tide Geugsa Primary Indicstors:

i __ Aerlal Photographs . Inundated
A< Saturated In Upper 12 Inchas

__ Dther
_ Mo Aecorded Data Avallable __ Warer Marks
__DBrlit Lines
__ Sadiment Deposits
__ Drainage Patemns in Wetlands

Vetiand Hydrology Indicators:

Fleld Observations: Secondery Indicetars {2 or mora required):
Depth of Surfaca Water: Np( fin.} 2_<Clx!d!zed Root Channels in Upper 12 inches
__Water-Stained Lenves
. M ___Lopat Soll Survay Date
Depth to Frae Water in Pit: A — EAC Noutral oot

Depth to Soturated Soll: (’Q‘"‘ﬁ {in.} . Othar {Explaln in Aemarka]
Remarks: '
Has weHondd !r'ujd_ya (o &4
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pwET 1Y

S0ILS , wWoNh
?g:ﬂegn;;: lIf"ri":!aasa): WS - !ﬁf\}{“ S ég&-. Hﬁr U.C»’kr Dralnaga Class:‘;!gl-!&il ﬁ&:’g I {r{

Fleld Obsorvations

- Y R |
raxeromy ussrouer AP G HISHEZ HUmta a8 TEs - contim Mappsd Typa? Yes N
i 3

Profile Desaription: )
Dapth Matrix Color Mouttle Colors Motile Texture, Conctetions,

{tnohas) Horlzan {Munsell Malst} {Munsell Moist} Abundanca/Contrast  Structure, ete.
O-z4" lo Y2 2/ gty Clay Lo

Hy:];-l: Soil Indicators:

__ Histosol — Concretions
__ Histic Eplpedon High Organfe Content In Surface Loyser in Sandy Solls
_ Sulfidic Qdor E Orgenie Straaking In Sandy Soils

433 _.équic Moisture Regima % Listad op Logal Hydde Salls List
Wr#¥Reducing Conditions 1 Listed on Natlona! Hydric Saolls List
A Gleyad or Low-Chroma Colars . Qther {Explein in Ramarks)

Ramarka: O-—H It bims W'lﬂd"l\/ ‘\Dl'bl"D\AS FDD"—‘S = Z‘L" I hid . OR.'s
presort cwd  omall maettlis, Zo-Z2HP ediibited H‘mb’y
sipeia Has  hvdric  soil.

WETLAND DETERMINATION
Hydrophytic Vagetstion Fresent? Yes)No {Clrela) {Crcla)
Watlend Hydrology Presant? S Y=sNo
Hydrlc Solls Presant? Yes JNo Is this Sempliing Paint Within a Wetland? (—Mu
s —
Ramarka:

Meete gl Hwee wetoud crteria
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DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineation Manual)

Project/Site:__Aved L+t pd s A0 Micl- | pater_ o -17- (Y]
Applicant/Owner! NG Turvisi e Audodty — CiuviRic ] county: Curvifu-le
Investigator:_ CZI2  Tmc-RelluChouce — Bridas | state NG

Do Normal Circumstances exist on the site? SR Bl Community ID:_NWET {2
Is the site significantly disturbed {Atypical Situation)? Transect [D:

Is the area a potential Problem Area? Plot ID:
{If needed, explain on reverse.) -
VEGETATION
Domlnant Plant Specles . Stratum | Indicatar | Dominant Plant Speclas Stratum_ | Indlcator l’
1. Pinis 'hSlLdGL S FAC | s.
V 2 Rubus fogellors. | _H | UPL. |,
Fusatoriv copilliblid _H | FAC— |,
4, SZ;i ida 0 :G‘&',—‘IMA!DS o) _H FACT | 12,
B. I:J{L"L’l(};*ﬁg?? I SO, yai R I |-
6. Furdibponon Virgisicus d | FAC=| s
7. igzpicém" iopenice. |V / H | FAC— | 15
B. @{ IS [LI)QQHTEHA A ;'_% NT |1a.

Parcent of Dominent Species thar are 0BL, FACW ar FAC = o
{excluding FAC-). 50 ./D

s \fopetabion, 1S manainedd cond/for  cuk by
humvans.” Site is located under powserlines

HYDROLOGY
__ Racorded Deta {Dasarlbe In Remarks): Watland Hydmolopy Indicatars:
__ Straam, Lake, or Tida Geuge Primary Indlcators:
__ Aerial Photographs __ inundated
__ Dther __, Saturated in Upper 12 Inches
__ Na Recorded Data Avallabla .. Warar Marks
__DriftLines
__ Sadiment Daposits
Fiald Obsarvations: ___ Dreinaga Pattems In Wetlands
Secondory Indicators {2 or mare reguirad):

Depth of Surface \Watar! M/J( {in.} __ Oxldized Root Chennals In Upper 12 Inches

__ Water-Stainad Leaves

aE . NA __ Local Soll Survey Data
Dapth to Frae Water In Pt fin.} ~ FAC-Nautral Test
Depth to Sawrated Sofl: I"\-lg { {in.} — Other {Explain In Remarks)

H Remarks: DD TAS ”D,[- hau@ wg"{“[i:. ,n[_[_',{ t’]\’ﬁ_jn}( C)E}x /
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HwET i

S0ILS I
?8125;";:13 7’:11:55}: WS - WC] Sd a MMQK Drainage Classmgﬁfiwﬂ—‘f

Taxonomy (Subgroup): “ﬂ?‘\?f'f %E{:r H{S’E‘Iﬂ

vt

Flald Ohseanﬂnns

Profile Description:

AP T Confim Mapped Type? Yes No
T

Depth Mbtrix Color Mattla Colors Mottle - Texture, Concratlons,
inches) - Horizon {Munsell Molst} {0Munsell Mplst) Abundance/Caontrast,  Structure, etc.
1 /
D-1 25Y /3 Lovugsnt Sowied

[ 12

(-7

ZSY .;‘%/LI Loawy_Sonct

Hydrlc Soll [ndleators;

__ Histosal

_ Histic Epipadan

_ Sulfidic Odar

. Aguie Molsture Reglme
— Aeduzing Conditions
— Glayad or Law-Chrome

__ Conoretions

— High Qrganic Cantant In Surfaca Layer in Sandy Salls
— Drganie Streaking in Sendy Solls

X lIstad on Local Hydrle Solis List

X Listed on Natfonsl Hydsic Solis List

Calors . Othar {Explain tn Remarks)

"

Hydrophytic Vegetation Prasent?
Woatiand Hydrology Pressnt?
Hydrc Solls Presant?

Remarko: vy . - . LY Ry
" Does ot exlai bi-F h\/dﬁo il clhorscterische s
WETLAND DETERMINATION __ ,

{Circle}

Yes ﬁ\l_u\

I this Sampling Polnt Within a Wetland?

Remarks;

‘ - .
wetand  criheria
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manual)

oy
Project / Site; Mid-Currituck Sound Bridge EIS Date:__17 Oct 2007
Applicant / Owner: North Carolina Turnpike Authorfty County: Currituck
Investigator; 8. Beck {CZR Inc. Environmental Consultants) State: Norih Carolina
Do normal circumstances ex!st on the site? Yes X  No Comm ID:_P10
Is the site significantly disturbed {Atypical situation)? ves No_ X Transect 1D:__N/A
Is the area a potential problem area? Yes, No_ X Plot iD:__N/A

~ (explain on reverse if needed)

VEGETATION
Dominant Plant Species Stratum_  Indicalor Dominant Plant Spaclas Stratum_ Indlcator
1. Saunuris cemuis H OBL 8. Nvssa bifiora T QOBL
2.  Woodwardia araolata H OBL 10. Persea palustris T FACW
3. Smilax rotundifalia \" FAC 11._Cornus foemina T FAGCW-
4. Woaodwardia virginica H CBL 12. Arundinaria gigantea ] FACW
5. Osmunda reqgalfs H oBL 13.
6. Acerrubrum T FAC 14.
7. Linodendron tfipifera T FAC 15.
8. _Quercus phellos T FACW- 16.

100%

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAGC-).

Remarks:

Wetland Vegetatian present

HYDROLOGY

— . Recorded Data {Deseribe In Remarks):
. Stream, Lake, or Tide Gauge
X _ Aerlal Photographs
_ . Other

No Recorded Data Available

Field Observations:

Wetiand Hydrolopy Indicators

Primary Indicators:
___ Inundated
. Saturated in Upper 127
X Water Marks
____ Drift Lines
—__ Sediment Deposits
_X___ Drainage Pattems in Wetlands

Secondary Indicators:
_X__ Oxidized Roots Channels in Upper 12"
____ Water-Stained Leaves
— Loeal Soll Survey Data
_X __ FAG-Neutral Test
____ Other (Explain in Remarks)

Depth of Surface Water: NIA(In.)
Depth to Free Water in Pit:  >24{in.)
Depth to Saturated Soil: >24(in.)
Remarks:
Drought Conditions

Wetland Hydrology Present
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SOILS ol
Map Unit Name
(Series and Phase):__Wasda muck Drainage Class:__very poorly drained
Taxonomy (Subgroup):_thermic Histic Humaguents Confirm Mapped Type? Yes No
Prafile Description:
BDapth Matrix Calors Mottle Colors Mottle Texturs, Concretlonsg,
finches) Horlzon Munsell Moist) {Munsel Mplat} Abundance/Contrast  Struclure, etc.
0-8 10YR 211 Loamy Sand/Muck mix
B-24 10YR 2/ 10YR 4/2 moderats distinct stripping . Clay Loam
Hydrie Soll Indicators:
—_Histosgol __Concretions
. Histe Epipedon __High Organic Content In Surface Layer in Sandy Soils
. Sulfidlc Odor Organic Streaking In Sandy Soils
e AQuie Moisture Regime X Listed On Local Hydric Solls List
. Reducing Conditions X __Listed on Nationat Hydric Soils List
..X..Gleyed or Low-Chroma Colars X __ Other (Explain in Remaris)
Remarks:
57, Dark Surface Indicator
Welland Soil Present
WETLAND DETERMINATION
Hydrophylic Vegetation Present? Yes_X_ No Is the Sampling Point
\Wetland Hydrelogy Present? Yes_X _No Within a Wetland? Yes X _No
Hydric Soils Present? Yes_X No
Remarks:
X
200 wash of P10
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1Y o _ - r
~SO west Lelwen Flags

3 ami
DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineation Manual)
Project/Site:_AvdlpH P Si2_ 1140 Mid-Coprriteitfbate:_[0-1T—QF
Applicant/Owner: MQTMM%&" fo Authority Befcd € County:_Curvi-Hsgls
Investigator: ;]Ii".d ot 4 A HE ] Clapnsg . g, Bielsd State:_ NG

FJ
Do Normal Circumstances exist on the site?

Is the area a potential Problem Area?

Is the site significantly disturbed {Atypical Situation)?

Community iD:_ Wi/ A

Transect 1D:
Plot 1D:

No
E
Yes @

L {If needed, explain on reverse.)

VEGETATION
Dominant Plant Specles . Swatum  § Indlcator. § Dominent Plant Spacles Stratum | Indlcatar
. Havamelis vimiiam S |Faci | o Lidedeidizn - s,mpw‘{{?,r’& T |FAC
2 Bignonic CAprZJam V/H FAC mé;;mfduouu: TvirAnria S,/ T | B
3| CEI japﬁqf co | ¥H | BAG— |0,
- - l- " J
4.hfgl:£lr}ﬂ.¥i-~ii‘:3£.1!: sﬂmaﬂm 1| FACA |12
5.ACEF’ bz T | ExC |1a
‘ s.RﬂU’LC’A’MCIr'i £, m('cﬁajdr('EfL S FACW | 1a,
N .
s Buercus awifolia |5 |BOA. | 1.
£
8. (. e AVisY Q[{Ii:_?i"'ﬂ, S [FACU | e
Percent of Dominent Species that ara OBL, FACW or FAC — )
(excluding FAC-). ~ B0%C
Remarks: '
Does not have wetlound vepetaction.
HYDROLOGY
. Rezorded Data {Dascribe in Aemarks): Wetland Hydrology indicators:
__ Stream, Lake, or Tide Gouge Primary indicstars:
___ Aerial Photographs __. [nundated
__Dthar __ Saturated Iin Upper 12 inches
__No Recordad Date Aveliebla __ Water Marks
__ Drift Lnes

Sadiment Deposlis

Fiald Observations:
Dapth of Surface Water:
Dapth to Free Water In Pit:

Depth to Saturated Soils

NA o,

NA oo
M/df' fIn.}

__ Drainags Patterns In Wetlands
Epoondary Indicatars {2 or mora reguirad}:
__ Dxldizad Root Chennals in Upper 12 inches
... Water-Stalned Leavaes
_ Local Soil SBurvay Dara
__ FAC-Nautral Tast
__ Other {Explain in Ramarks)

e Toes vob e wE el fgf"k?‘fiiti-""é:t(.t?@y
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W /X

SOILS

op Unlt Name e £ aorr L
I(\‘Sllulliiaus:'ul:lthusel: WS" WGSd_& NM{-E{—— Orainapge Cia:?ﬁ? i- f}{

-t -Flald Ohsarvetio

Taxanomy (Suhgmup):—%qqugj {; Hfg’h‘{/ ;-l Mma f{fifﬁ%nnﬁm Mapped Type? Yes No

Profile Descrigtion;

Depth Matrlx Color Mottle Colors Mottle . Texturs, Concretions,
{Inchas} Herzon Munsail Molst {Munsall Malst) Abundance/Contrest  Structurs, Bte.

O-zAL Yg 3/ J_savt ]

Hydric Sall Indlcatoss:

.. Hiatosol . Concratlong

__ Hiatie Epipedan — Hiph Organie Content In Surfaca Leyer in Sandy Solis
.. Sultidle Odar . Orgenia Streaking In Sandy Solla

__Aguiz Maistura Regima ¥ tisted on Loca! Hydric Sails List

. Reducing Conditlons X Ustad on Natonal Hydric Salls List

.. Gleysd or Low-Chroma Colars _ Dthar {Explain In Remarks)

wmis -7 g iy gmﬂ florpuic mots . Bndire,
PVDFIU lacked » iarHiw{cg? Hrep e M‘ii} }

WETLAND DETERMINATION - o
Hydraphytiz Vagelation Present? vasWNo )Cirale) {Circla} ||
Wetlend Hydrology Prasent? Yes(a)
Hydric Solls Prasent? Yes{No Is this Sampling Point Within a Wetland? @
HRemarks:
Dot not weet wedand criteria
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1887 COE Wetlands Determination Manual)

LA
Project / Site: Mid-Currituck Sound Bridge EIS ' Date: 17 Oct 2007
Applicant/ Owner:___ North Carolina Turnpike Authority Caunty: Currituck
Investigator: 5. Beck {CZR Inc. Environmental Consultants) State:_ Norh Carplina
Do normal circumstances exist on the site? Yes_ X _HNo Comm ID;_BB
Is the site significantly disturbed (Afypical situation)? Yes No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No_ X Plot ID:_N/A
{expialn on reverse if needed)
VEGETATION
Dominant Plant Specles Stratum  Indicator Domlinant Plant Spacles Stratum_ Indicator
1. Woodwardia areolata H QBL 9. Smilax rotundifoliz i FAC
2. Clethra alpifolia H FACW 10.
3. Arundinaria gigantea 8 FACW 11,
4.  Acer rubrum T FAC 12.
5. lirodendron tulipifera T FAG 13.
6. Quercus nigra T FAC 14,
7. Vacginium corymbosum ] FACW 15,
8. Symplocos fincloria T FAC 16,
Percent of Dominant Species that are OBL, FACW, or FAG excluding FAC-). 100%
Remarks:
Welland Vegsatation Present
HYDROLOGY
Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tide Gauge
X _Aerjal Photographs Primary Indicators:
Other —_ Inundated
Saturatad in Upper 12¥
No Recorded Data Avallable Water Marks
Drift Lines

Fieid Observations:

Sediment Deposits
Drainage Patterns in Wetlands

Depth of Surface Water: ﬂ_f_A__ﬂﬂ.) Seconﬂary Indicators:
. X ___ Dxldized Roots Channels in Upper 12"
Depth to Free Water in Pit:  >24(in.) Water-Stained Leaves
Local Soil Survay Data
Depth to Saturated Soil: >24 (in.) X __ FAC-Neutral Test
Other (Explain In Remarks)
Remarks:
Drought Conditions

Wetland Hydrology Present
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SOILS

(CRCINTY o

Wl
Map Unit Name
(Series and Phase):_Wasda muck Drainage Class:__ very poorly drained
Taxonomy (Subgroup):__thermic Histic Humaguepts Confirm Mapped Type? Yes No
Brofile Description:
Depth Matrix Colors Mattle Colors Mottle Texture, Concretions,
[inches) = Harizon {Mun&all Molst) {Munseil Molst) Abundance/Contrast = Struchure, etc.
010 7.5YR 2H loamy sand
10-14 7.5YR 2/1 10YR 4/2 moderate distinct stripping loamy sand
14-24 10Y/R 4/2 silty clay loam
Hydric Soil Indicators:
__ Histosal . Concretions
—_Histic Epipedon High Organic Centent in Surface Layer in Sandy Solis
— Sulfidic Odar —__Organle Streaking in Sandy Soils
... Aqulc Moisture Regime X __Listed On Local Hydric Soils List
— Reducing Conditions X __Listed on National Hydric Soils List
_X__Gleyed or Low-Chroma Colors _X__ Other (Explain in Remarks)
Remarks:
57. Dak Surface Indicator
Wetland Soil present
WETLAND DETERMINATION
Hydrophytlc Vegetatian Presenty Yes_X_  No Is the Sampling Point
Wetland Hydrology Present? Yes_X_ No Within a Wetland? Yes X _ No
Hydric Sells Present? Yes_X No
Remarks:

180" North of BB - -
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DATA FORM
ROUTINE WETLAND DETERMINATION -
{1987 COE Wetlands Delineation Manual)

Project/Site:___Avd EPJ{‘% Rd SR HAO Mid-{writuck] Date: ‘D“?"O—I
Applicant/Owner: ! NG TUrAR e AUtnor Y @erla8 | County: QATTIIVERS
Investigator: __( 7212 Tnc- lff-li:l Clacunl e, SHeve. Bicie | State: N~

Community 1D .Vl

Do Normal Gircumstances exist on the site?
y Transect {D:

Is the site significantiy disturbed {Atypical Situation)?

|s the area a potentlat Prablem Area? Plot ID:
{If needed, explain on reverse.}
VEGETATION
Dominont Plont Species i Stratum | Indicator | Dominant Plant Specles Stratum Indicatar
» Mrwrdanaria aigontic] S | FAOW | o Aueeus S |oBL
I , _ -~ -
2. Nvgsa sylvetica vl Al AL | o lethra alwifdio | S |Rew
I 3 Acer rubrum S/LT FAC | 11 Tacsdendn radiaush N FAC.
™, ! - n T
o Liriedodon tlinfrm | _ T | FBE |1 Wardwar din_coreclats| H 08

5, L idaasanr sirariile. T | FACH | 1sSwitee mbund Galia |\ | PR
B l?fsi} <, Lﬂﬂc’fgo-‘:ﬂi{&\. S/’i—' FACW | 1a.
7NiHs rotand Folia V_ | FRC  |7s.
B LOWICE G (oo ca H/ | FAC- s,

T
-

Parcent of Dominont Specfes that ars OBL, FACW or FAC -
(excluding FAC-). 50}5

e as sone weHaid  plants

HYDROLOGY
___ Recorded Data {Dascriba In Remarks): Watlend Hydrology irdicators:
H __ Stream, Laks, or Tide Gauge Primary [ndicaters:
__ Aerial Photographs __Inundated
___Other _ Baturetad In Upper 12 Inches
__No Aecorded Date Aveilablo — Water Marks
.. Drift Lines
_.. Sediment Deposits

. __ Drainege Petierns In Watlands
Fleld Obsaruatlons; NP(I Secondary Indioators {2 ar more required):

Depth of Surtacs Watar: i) __ Dxidized Root Channels In Upper 12 Inches
——“““““"““'“""—Pt _.. Water-Stainad Leaves
\ h ’ __. Local Solt Survay Data
Depth ta Fres Water in Ptz tin.} T FAC-Nautral Test

Dapth to Saturated Sall: N[‘\T {tr.) — Other {Explain in Remarks)

Ramarks: D A D_l_. Q}{lﬂ,f_iﬂﬁ" W B‘H [ NAN d ["IYG(#’E{ 0 Cj \/
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SOILS

pA o

Map Unit Nama
iBeries and Phase):

A'IL A’f’ﬂu S"E £5 ’F-}yl g t;fu‘d ‘-: Olf—J\ILDraInaga Clasa: QQZ l}l el
Taxonemy {Subgroun): ’ﬁ’\(’lmu -'5' Aeric Ochr QGMM

Sowvenviat
)

snrvatluns
o4 Confimn Mapped Type? Yes No

Profila Deaoriptian:

Dapth Motrix Color

__ Agule Molstura Regime
Reducing Cenditions
# Gloyed or Low-Chmme Colara

Mottle Colors Mottle Textura, Concrations,
{Inches} Horizon {Munsall Moist) IMunsell Moist} Abundance/Contrast  Struorurs, eic.
It - /
-2+ 10YR Z/) Stny Lo

Rydrlc Sall Indinators:

_ Histosol ___Conaretlans

__ Histiz Epipedon . High Qrganio Cantant in SBurface Layer in Sendy Solls

__ Bulfidie Oder __ Organle Steaking in Sandy Solia

¥ Listed on Locel Hydriz Sofls List
A Listad on National Hydrle Bolls Llst
__ Other [Explain In Remarks)

Remarks: 'Dr\/l ME«.VLU[ -ﬁy’}e pols N O—g“-

WETLAND DETERMINATION

|
Hydrophytlc Vegalation Present? C ZPN {Cirsls) (Circle}
Wetland Hydrology Presant? a5 5;:;
Hydric Solls Present? o Is this Sampling Palnt Within a Wetland? Ya@ |

Remaiks:

Dues not mee+ all Hhvee wetand eriteria
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manuatf)

Wi

Project Site:___Mid-Currituck Sound Bridge EIS

Date: 17 Oct 2007

North Carolina Turnpike Authority

County: Currituck

Applicant/ Owner:
Investigator:

5. Beck {CZR Inc. Environmental Consultants)

State: North Carglina

Do normal cireumstances exist on the site?

Is the site slgnificantly disturbed (Atypical situation)? Yes No__ X

Comm ID;_nweti164
Transect ID:__N/A

Yes X No

et .

Is the area a potential problem area? Yes Nao__ X Plot ID:__N/A
{explain on reverse if needed) :
VEGETATION
Dominant Plant Specles Stratum  Indicator Daminant Plant Species Stratum, Indlcator
1. Woodwandia areofata H OBL 9. Vitissp. V
2. Magnolia virginiana T FACW+ [10.
3._ Vaccinium corymbosum (=] FACW 1.
4. _Smilax rotundifolia vV FAC 12,
5. Acerrubrum T FAC 13.
6. Liguldambar styraciilua T FAC+ 14,
7. Lirlodendron fulipifera T FAC 15.
B. Symplocus tinctona TS FAC 16.
Percent of Dominant Species that are 0BL, FACW, or FAC exciuding FAC-). 100%
Remarks:
Wetland Vegetation present
HYDRCLOGY
Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tide Gauge
X_ Aerial Photographs Primary Indicators:
Other __ lpundated
___ Saturated in Upper 127
No Recorded Data Available ~—— Water Marks
____ DriitLines

Fleld Observations:

Sediment Depuosits
Drainage Patterns in Wetlands

Secondary Indicatoss:
_%__Oxidized Roots Channels in Upper 12"
. Water-Stained Leaves
__ Local Soil Survey Data
X __ FAC-Neutral Test

Other {Expiain in Remarks)

Depth of Surface Water: N/A(in.)
Depth to Free Water in Pit:  >24{in.)
Depth to Saturated Soil: >24 {in.)
Remarks:
Drought Conditions

Webiand Hydrology present
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SOILS orh
Map Unit Name
{Serles and Phase):__ Wasda muck Drainage Class:_veiv ooorly drained
Taxonomy {(Subgroup):__thermic Histic Hurnaguepis Confirm Mapped Type? Yes__ No
Profile Descripton:
Repth Matzix Colors Molila Colars Mottle Texture, Coneretlons,
{inches) Horizon {Munsell Molst) {Munsell Molst} Abundanco/Contrast  Structurs, slo.

0-24 7.5 YR 2.5M1 : loamy sand

Hydric Soil Indicators:

____Histosol _____Concretlons

__...Histic Epipedon —___High Organic Content in Surface Layar in Sandy Solls
— Sulfidic Odor X __Organic Streaking In Sandy Soils

—_Aquic Molstura Regime X Listed On Local Hydrie Sofls List

—Reducing Conditions X__Listed on National Hydric Soils Llst

X Gleyed or Low-Chroma Golors X Other (Explain In Remarks)

Remarks:
S7: Dark Surface Indicatar

Wetland Sail present

“WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes_X_ No Is the Sampling Point
Wetland Hydrology Present? Yes_X No Within a Wetland? Yes X No____
Hydric Soils Present? Yes_ X No
Remarks:
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manual)

LAOY
Project / Site:___Mid-Curritugk Sound Bridge EIS Date: 17 Qct 2007
North Carolina Turnpike Authority County: Curituck

Applicant / Owner:
Investigator:

5. Beck (CZR Inc. Environmental Consultants)

State: North Carolina

Do normal circumstances exist on the site?

Is the site significantly disturbed (Atypical situation)? Yes

Is the area a potentlal problem area?
{(explain on reverse if needed)

Yes__ X _No Gomm 1Dz nwet185

Na_ X Transect ID:_ N/A
¥Yes No X PlotID: N/A

VEGETATION

Doménent Plant Specias

Stratum  Indicator Dominant Plant Species

Stratum_ Ind}cator

1.  Woodwardia areolala H OBL 9.

2.  Perseag palustrs T FACW 10,
3. Clathra alnifolia ) FACW 11.
4. llex opaca T FAC- 12,
5. Vaccinium corymbosum ) FACW 13.
6. Liguidambar styraciflua T FAC+ 14,
7. Acermhrum T FAC 185.
8. Asimina trloba T/5 FAC 16,

Percent of Dominant Species that are OBL, FACW, ar FAC excluding FAG-).

>B7%

Remarks:

Wetland Vegetation present

HYDROLOGY

___ Recorded Data (Describe In Remarks):
_____ Stream, Lake, or Tide Gauge
__X_ Aerial Photographs
____ Other

_. No Recorded Data Available

Field Observations:

Wetland Hydrology Indicators

Primary Indicators:
___ Inundated
—__Saturated In Upper 12"
_ . Wator Marks
. DrftLines
—___ Sediment Deposits
____ Dralnage Patierns in Wetlands

Secondary Indicators:
____ Oxidlzed Roots Channels in Upper 12
_X_ Water-Stained Leaves
____ Local Soll Survey Data
_X__ FAC-Neutral Test
____ Other (Explain in Remarks)

Depth of Surface Water: NIA{In.)
Depth to Free Water in Pit:  >24 (in.)
Depth to Saturated Soil: >24 {in.)
Remarks:
Drought Conditions

Wetland Hydmlogy present
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SOILS ot
Map Unit Narme
{Series and Phase):___Ponzer muck Drainags Class:__very poorly drained
Taxonomy (Subgroup):_thermic Terric Medisaprists Confirm Mapped Type? Yes No
Profile Description:
Depth Matrix Colors Motile Colors Mpttle Texturs, Concretions,
{tnches) Horlzoan Munsnll Malst) {Munsell Molsh Abundence/Contrast  Struchure, elc.
0-12 ‘ organig debris/peat
12-24 10YR 2/2 ) silty clay loam
Hydrle Solt Indicators:
e Histosol —__Concretions X
_X__Histic Epipedon X__High Organlc Content In Surface Layar in Sandy Soils
—_..Sulfidic Oder Crganic Streaking in Sandy Soils
o AQuic Moisture Regime _X__Listed On Locat Hydric Solls List
..Reducing Conditions _X__LIsted on National Hydric Soils List
X _Gleyed or Low-Chrama Colors X__ Dther (Explain in Remarks)
Remarks:

Wetiand Soil presant

- WETLAND DETERMINATION
Hydrophytlc Vegetation Present? Yes_X_ No Is the Sampling Paint
Woetland Hydrology Present? Yes_X__ No Within a Wetland? Yes X No
Hydric Soils Present? Yes_X No
Remarks:
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

W0%
Project / Site: Mid-Currtuck Sound Bridge EIS Date; 17 Oct 2007
Appllcant / Owner:___North Carolina Turnpike Authority County: Currituck
Investigator: S. Beck (CZR Inc. Environmental Consuliants) State: North Carolina
Do normal circumstances exist on the site? yes_ X No Comm ID;_nwet200
Is the site significantly disturbad {Atypical situation)? Yes No__ X Transect ID:__N/A
Is the area a potentidl problem area? Yes No_ X Plot 1Dz__N/A j
{explain on reverse if needed)
VEGETATION
Dominant Plant Species . Stratum_  Indicator Bomloent Plant Specles - Stratum  Indlcator
1. Woodwardia areolata H OBL 9,
2. leucothoge axillaris H/S FACW 10.
3. Peorseus palustis TS FACW 11,
4, llex opaca T FAC- 12,
5. Svmplocos linctoria T FAC 13.
6. Clethra alnifolia S FACW 14,
7. 15.
8. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAG-). =83%

Remarks:

Wetland Vegetation present

HYDROLOGY
Recorded Data {Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tide Gauge
X_ Aerlal Photographs Primary Indicators:
Other ____Inundated
___Saturated in Upper 12"
___ No Recorded Data Available Water Marks
Drift Lines

Sediment Deposits
Dralnage Pattems in Wetlands

Fle_ld Observations:

Depth of Surface Water: NiA(In.) Secondary Indicators:
X __ Oxidized Rools Channels In Upper 127
Depth to Free Water In Pit:  >24({In.) ~  Water-Stained Leaves PP
. Local Soil Survey Data
Depth to Saturated Soil: >24(In.) ¥ _ FAC-Neutra] Tesat
QOther {Explain in Remarks)

Remarks:
Drought Caonditions

Wetland Hydrology present
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SOILS wol
Map Unit Name
Lr (Serles and Phase): _ Wasda muck Drainage Class:_very poory drained

Taxonomy (Subgroup):_ thermic Histic Humaquepts Confirm Mapped Type? Yes No
Profila Boseription:
Depth Mzhbix Colors Mottla Colors Mattla Texture, Concretions,
finches) Horizon {Munsall Malst) {Munsell Molst} Abundence/Conbiast = Structure, sic.
~0-20 10YR _2/1 - Sandy Loam

20-24 10YR 211 10YR_4/2 moderate distinct stripping _ Sandy Loam

Hydric Soil Indicators:

____Histosol ___Concretions

____Histlc Epipedon —High Organit Content In Surface Layer in Sandy Swils
____Sulfidic Odor w—_Organic Streaking In Sandy Soils

__._Aquic Molsture Regima X __Listed OnLocal Hydric Solls List

____Reducing Conditions X __Listed on National Bydric Soils List

X Gleyed or Low-Chrama Colors —.... Other {Explain in Remarks)

Remarks:

Weftland Soll present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X No Is the Sampling Point

Wetland Hydrology Present? Yes_X _No Within a Wetland? Yes X No___
Hydric Soils Present? Yes X No____

Remarks:
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ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineation Manual)

DATA FORM

Wty

Project/Site:

Mid-Gurrituck Sound Bridge EIS

Date: 17 Oclober 2007

ApplicantfOwner: _Nosth Caroline Tumplke Authorlly

Co./City: Gumituck County

State: Norh Carollna

Investigaion, M. Mitchall (PR Americas, Ine.)
Da Narmnal Circumstances exist on the site? Yes No Community 1D: _NE12W
Is the site sianfficantly disturbed (Alypical Situation)? ves No Transect [D: ____nol applicabla
[s the area a patential Problem Area? Yes Na Plot 1D: not epplicable
{If needed, explain on weverse)
VEGETATION
Dominant Plant Spoclos Stratum  Indlcatar Dominant Plant Spocias Stratum Indlcator
1. _Acar rubrum irea FACW B, Ligustrum sinense shrub FACW
2_Uguidambar stymelfua Irae FAC+ 10. Vaeelnium corymbosum shrub FAC
3. Quercus nigra tree FAC 11. Waordwardla ereolala herb DBl
4 Finus laeda e FAC 12, 05muinda cinnamomes heth  FACW+
5. Oxydendron erboreum tree FACU 13,
8. Prunus semlina sapling  FACU 14,
7. Persis barbonia shrub FACW 15,
8. Msgnoiia viminiana sapling FACW+ 18.

Perzent of Dominant Specles that are OBL, FACW, or FAC (excluding FAC-): 83

Remarks:

HYDROLOGY

____Recarded bala {Dascribe In Remarks):
. Slresm, Lake, or Tide Gauge
___ Aerlal Pholographs
— Other (Explaln In Remarks}

_¥ _No Recorded Dala Avallshls

Fleld Obsarvalions:

Deplh of Surface Water: o
Dreplh to Slanding Waler In Fit: >10
»10

Deplh to Ssfurated Soll:

{in)
(in.)
{in)

Weiland Hydrology Indicators:

Primary [ndlcators;

o Inundatsd

. Saturaled In Upper 12 inches

. Watsr Merks

. biitLines

____Sediment Depotils

—_Dralnage Pallams In Wetlands
Secondary Indicators (2 or more raquired):

_¥ Onidized Root Chanrels in Upper 12 Inches

X Waier-Sleined Leaf Lider

¥ Local Sofl Survey Dala

% FAG-Neulrsi Test

___ Olher {Expiain In Remarks)

Remarks: Much drier-than-normal year (droughl conditfons).
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DATA FORM (Community "NE12W" continued)
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manuaf}

SOILs \JJb ;"L)

Map Unil Name

{Series and Phase); _ Tomolley {ine sandy loam Dralnage Class: __poorly drained

Fleld Dbservations

Taxonomy {Subgroup): __themic Typle Endoaquulls Confinmed Mapped Type? Yes No

Profile Descripton:

Dapih MalrIx_Culnr Mollle Coles Moils Taxlura, Concralions,
{ilnches) = Rorizon_ {Munsell Molsl) {(Munself Mels) Abundance/Conlrast  Struelures, efc

125 organic loam
2-18 B8 HOYR3M.5 ’ fine sandy loam

Hydriz Set indicalors:

ems Hislo5DH ___ Goncrellons
e Hisllc Eplpedon ___. High Ogenic Conlent In Surfaca Layer In Sandy Saolls
. Sullldlc Odor __ Drpanic Slreaking In Sandy Solls
___. Aqulc Molsiure Regima _ % \isted on Local Hydde Soils List
__, Reducing Conditlons _ % LUsted on Nalanal Hytde Safls List
X_ Clsyed or Low-Chroma Colors __ DOlher (Explain in Remarks)
Remaris:
WETLAND DETERMINATION
Hydrophylic Vegetation Prasent? Yas No
Welland Hydrotogy Pras=nt? ¥Yes  No Is ths Sampling Point Within a Weland? Yes No
Hydris Solls Present? ¥Yez No
Remarks:

Approvad by HQUSACE 392
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Date: 17 Oclober 2007

Project/Site: Mid-Cursituck Sound Bridgs EIS
Applicant‘Owner; _Norh Carofina Tumplke Authority CoJCity: Gurituck Gounly
Investigator: M. Mitchell {PB Amercas. Inc.} State: Narth Carallna

¥os No Community ID; _nE12y

Do Nommal Cireumstances exist on the site?

Is the site significantly disturbed {Atypical Situation)? Yes No Transect ID: ____nst applicable
Is the arsa a potential Problem Area? Yes Mo Plat 1D: not applicable
{if needed, explaln on raverse)
VEGETATION
Dominant Plant Speclas Straturmn [ndicstor Domi{nant Plant Species Stratum Ind|eator
1_Ager rubrum lree FACW g, Lnustrum sinense shrub FACW
2. Uguldambar styracifiua traa FAG+ 10, Vacein/um corymbosum shrth  FAC
3,_Querous nigrs lrea FAC 1M,
4, Pinus tasde tree FAC 19
5. Oxydandman arboreum trea FACU 13,
&, Prunus seralina sapling  FACU 14,
7. Persia horbonla shrub FACW 15.
8. Quercus falcala lr=a FACU- 18,

Percent of Dominent Spedles that are OBL, FACW, or FAG (excluding FAC-):_70

Remarks:
HYDROLOGY
___ Recorded Dnta {Describe In Remarks): Watland Hydrology Indicalors:
ka, ar Tide &3 i
. Stream, Loke, ar Tide Sauge Primary Indlcatars:
Aerial Ph hs
___ Aerial Pholograp . Inundated
Diher \ain In Remarks
_ {Exp emarks) e SEMUATE I Uppar 12 Inches
o Water Marks
* Np Racord Avaliab
_X_No Racorded Oala Avallable b Linss
__...Sediment Deposils

___Dralnage Paltems In Wetlands

Field Observaltions:
Secondary Indicators {2 or more required):

. Y 5

Depth of Surface Waler:
___ Oxidized Roal Channals in Upper 12 Inches
Depth 1o Slanding Waler in Pit =4 n) \Water-Stained Loaf Liter
Depth to Saturated Sall: 24 (in) ___ Local Sof Survey Data
___FAC-Nevtral Test
__. Other (Explain in Remarks)
Ramarks;

C-47



DATA FORM (Community “NE12U” continued)
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Deilinaalion Manual)

SOILS
Maop Unit Name
{Seres and Phase); __Tomaliey ne sendy loam Dralnage Class: _pootly drainad
Flald Obsarvallons
Taxonomy {Subgroup): . themmic Typlc Endoagquulls Confimmed Mapped Type? Yes No
Pmiile Descripiion;
Depth Matrx Color  Motlla Colors  Mullle Texiure, Concrellons,
{inches)  Hopzon_ {Munsell Moist) {(Munsell Malst) Abundence/Canirast Shructures, ele,
0-3 A organic loem
2-18 B 10YR3/2 " none flne sandy loam

Hydre Soll indicators

___ Hislosal ... GConcrallons

. Hislls Eplpedon — High Omanie Gontent In Surface Layerin Sandy Solls
— Sulfidls Odor . Qrganlz Streaking In Sandy Soils

_.—. Agulc Molstura Reglme _X Listed on Local Hydle Sells List

_ Redudng Condltions X Llsted on Nalional Hydric Soila List

___ Gleyad or Low-Chroma Golars ___. Cther (Expialn in Ramarks)

Remarks: Chroma greater than 2 with na muolles.

WETLAND DETERMINATION
Hydrophylic Vegetation Fresent? Yes No
Walland Hydmlngy Prasent? Yes & Is lhis Sampling Point Within 8 Welland? Yes M
Hydsiz Solls Present? Yes No
Remarks:
Appiroved by HQUSAGE /82
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DATA FOR#M

ROUTINE WETLAND DETERMINATION
(1987 COE Wetllands Delineation Manual)

SRS

Project/Site: Mid-Curituck Sound Bridge EIS

Date: 17 Qclober 2007

Co./City: _Curriluck Gounty

Applicant/Owner: _Nanh Carolina Tumplke Autharity
investigator:

M. Miichell (PB Ameilges, Ine) /s, Bect

State: North Carolina

Do Normnat Circumstances exist an the sita?

Is the area a potential Probiem Area?
{If needed, axplaln on everse)

Is' the site significanty disturbed (Atypical Situation)?

Yes No Community ID:,_NEEOW
Yes Mo Transect 1D: not epplicable
Yes No Plat1D: not appliceble

VEGETATION

Dpminant Plant Specles Stratum Indlcetor Dominant Plant Epaciog Stratlum Indicator
1._Acerubrum frep FACW B. Solidapo sp. harh NIA
2,_Lipuldamber styracifiug tree FAC+ 10,

3. Quarcys nigra lree FAC 11.

4,_Mvrica cerifara shiuh  FAGH 12,

5, Clethra ainifolfa shitb  Facw 13,

8. Arundlnarla gigamtea shrub FACW 14,

7. Eupalorlum perfoliztum herh FACW+ | 15,

8, Thalyplars thelypleroldes herb FACW+ 1B.

Percent of Dominant Specizs that are OBL, FACW, or FAC {excluding FAGC-):

100

Remarks: Within trea fine 2bulling power e essamenl

HYDROLGGY

—_ Recorded Dala {Describe In Remarks):
____Stream, l.ake, or Tlde Geupe
____ Aerial Photogrephs
___ Other (Explain In Remarks)

_¥_No Recoded Dala Avallahlas

Welland Hydrmology Indicators:

Primary Indicalors:
___inundalad
_*_Saluraled In Upper 12 inches
___ Waler Marks
__Drift Unes

Field Observalions:

Depth of Sudace Water 0 {in.)
Depth lo Standing Walsrn PIL na  (n)
Depth io Saluraled Soilt: 12 {In.}

— Sedimeni Deposils
___Dralnage Paltems in Wellamds
Sscondary Indieators {2 ar more required):
. Oxidized Root Channels in Upper 12 inches
__ Waler-Stalned Leaf Litler
_¥ Local Soll Survey Data
__ FAC-Neulral Tesl
. Other (Explaln in Remarks)

Remarks: Much dier-lhan-nomnal year (drought condiflans).
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DATA FORM (Community "NESOW” continuad)
ROUTINE WETLAND DETERMINATION

(1987 COE Wetiands Delineation Manual)
SOILS ‘

Wl

Drainage Class: _VEry poorly drained

Map Unll Neme
{Serles and Phese); _ Ponzer muck

Fleld Obsenations
GConfimed Mapped Typa? Yes No

Texonomy {Subgroup): _thermic Temlc Haplosaprisis

mofile Des on:

Depth Matrix Color Motle Colos Mol Texture, Goncredons,
finchesy _ Hgrizon . (Munself Molsl) {Munsel] Moist} Abundance/Cenfrast  Struclures, slg,
0-3 A omganic lnam
318 5] 10YR4/1.5 10YRE3 weak fine sandy loam

Hydrla 8o]l Indicators:

. Histosol Concrellons
. Hislic Eplpedon High Omanlc Gontent In Surfaca Layar in Sendy Solls

__ Suldic Odor . Omganic Steaking in Sandy Solls
—. Aqulc Molsture Regima _X_ Listed on Local Hydre Solls List
.. Reducing Condillons 2 Lsled an Natlonal Hydrc Salis List
_X_ Gloyed or Low-Chroma Colors . Other {Explatn in Remarks)

Remails: 2 HET,  Canred Canch G—rarns

WETLAND DETERMINATION
Hydrmophyllc Vegeteilon Presenl? Yos No
Watland Hydrology Present? Yes No s Ihls Sampling Pelnt Within a Welland? ¥Yes No
Hydric Sofs Presenl? Yes No
Remarks:

Approved by HQUSACE 3/82
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

Project/Site: MId-Curituck Sound Bridge EIS

Applicant/Owner, _North Carafina Tumplke Autharily,

Investigator;

Date: 17 Qctobar 2007
Co./City: Curiluck Gounty
State: Norh Carolina

M, Mitchell {PB Americas, Inc.) ,/s'. BECL

Do Normal Clrcumstances exist on he site? Yes Na Community |D: _ NESIU
Is the sita significantly disturbed (Atypical Situation)?  Yes Na Transect ID: ___nol epplicabla
is the area a potential Problem Area? Yes No Plot {D: not applicahle
(IF needed, explain on revarse)
VEGETATION
Dominont Plant Spocles Stratum Indicator Domlnant Plant Bpecles Stratum |ndicstor
1,_Acer rubrum Iraa FACW B.
2. Liguidamber styraciflug lrae FAC+ 10,
3. Pinus taeds =) FAC 1.
4,_Uriodandman tulinifers tree FACU 12,
5. Myrica ceyifera shiub FAG+ 13
8, Arwndinana piganles shrub FAGW 14,
7. Selidago so. herty NiA 15.
: 18,

Parcent of Dominant Specles that are OBL, FAGW, or FAC {axcluding FAC-):

83

Remarks: Within trea lina abulting power line easement

HYDROLOGY

—_Racarded Dala {Describe In Remarks):
___ Siream, Lake, or Tide Gaugs
_.. Aedal Phatographs
____Other (Explain in Ramearks)

_X_No Recorded Dats Avallabla

Field Observalians:

Depth of Surface Water 2 )
Depth to Sianding Waler In Pl 14 (i)
Depth fo Salyrated Solt 14 (n)

Welland Hydrology Indicators:

Primary indicators:
__Inundaled
___Saturled In Upper 12 Inchas
___Water Merks
—__brltlines
— Sadiment Depaoslts
__ Dralnege Patlerns in Wellands
Becopdary Indicalors (2 or more required);
. Oxdized Roat Channels in Upper 12 inches
____Water-Sleined Leaf Liter
____tocal Soll Survey Dals
__ FAC-Naulral Test
___ Other (Explaln In Remarks)

Remarks: Much driarthan-normal year {drought conditions).
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DATA FORM {Community “NEG0U” continued)
ROUTINE WETLAND DETERMINATION
(1987 COE Wellands Dellneation Manual)

SOILS
Map Unit Name
{Seiios end Phaoe); __Penzer muck Drainage Class: _Very poorly drained
Fleld Observallons
Taxonomy (Subgroup): _ themie Terlc Haplosaprists Confimed Mapped Type? Yes Mo
Profie Descriplion:
Deplh Malix Calor  Motile Colors ~ Moltle Texlure, Concrellons,
finches)  Horzon  {Munsell Molst} (Munsell Malsl) Abundence/Contrast  Sioclures, ele.
0-3 A loam
318 B 10YRE/ flne sendy loam
Hydilc Soll Indicators;
. Histosol . Cancrelions
. Hislic Epipedon . High Qrganlc Contentin Surfaca Leyer in Sandy Solls
— Sulfdie Odor w. Organlo Slresking In Sandy Salis
— Aquic Moisture Reptms — LIsted on Lacel Hydrie Solla Ligt
.. Reducing Conditions . Uisted on Naliona} Hydre Balls List
— Glzyad er Low-Chroma Colors — Othar (Explaln in Remarks)
Remarks: Non-hydric sandy Incluslon, “Sand rddges” of Iocal lerminology.
£5D" fraved. Sond. Grens
WETLAND DETERMINATION
Hydrophytle Vagelalion Fresent? Yas No
Wetland Hydrology Present? Yes Nao Is this Sampling Point Within a Watland? Yes No
Hydfs Solls Presant? Yes No
Remerks;
Approved by HQUSACE 3m2
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual) S0y

Project/Site; Mid-Cunituck Sound Bridge EIS Date: 19 Ocinber 2007
Applicant/Owner: _Narh Camlina Tumpika Aothority, Co./Gity: _Cumituck County
Investigaton M. Milchell {(PB Americas, Inc.) /5. SHECE State: North Carolina

Do Nomna) Circumstances exst on the site? Yes No Community ID: _NEsswwy X2 'j ar
Is the site significantly disturbed (Atypical Siluation)? Yes No Transect ID: ___ not applicable

Is the area a potential Problem Area? Yes Mo Plot 1D: not applicable

{IF needed, explaln on reverse)
VEGETATION

Bominant Plant Spacles Stratum Indlcator Dominant Plant Spoelas Stratuym Indicator
1,_Acer rubnum gapling _FACW g, Milmnia scandens herb FACWH
2._Liguldembar styraciua sapling  FAGH 10, Thelypterds thelyplaroidas herb FACW+
3, Plnus lzeda sapling FAC 11, Cinna arupdinacea hath FACW
4,_Mvrica cerifera shub ~ FAC+ 12, Solidago sp. harb N/A

5. Baecharis halimifalia shmub Fac 13. Elsocharis sp. harb N/A

6. Sclrpus cygennus herh 0BL 14,
7. Eugaloriadalohus meculalus herb FACW- 185,

8, Eupalorum perfoilatum herb FACW+ 186,

Percent of Dominant Spedes Lhat are OBL, FACW, or FAC (excluding FAC-): {00

Remarks: PEM/SS

HYDROLQGY

___Reecoded Dala (Desoibs in Remarks): Welland Hydralogy Indicators:

—__ Stream, Lake, or Tide Gauge
____Aeral Photographs

Frimary Indlcalors;

___Inundajed
e Qrer (Explain In Remarks) _X Salumled in Upper 12 Inches
__Walter Marks
_%_Nb Recorded Data Avallable __ DriftLines
_¥ _Batiment Daposils
Fleld Observatinns: — Drainage Paiterns [n Wellands
Depth of Surface Watst: o () Secandary Indicators (2 or more required):
¥ Oxidized Rool Chonnels In Upper 12 Inchas
Depth to Standing Walerin Fit __ma__ ) _ WatarStainad Loef Liter
Deplh o Saturaled Sall: 8__ (n) _ ¥ Local 5ol Survey Dalz
_% FAC-Neulral Test
___ Olher (Explaln In Remarks)

Remarks: Much difer-lhen-normat year ({drought condliions). Desiccallon cracks.
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K I
DATA FORM (Community “NESSW" continued)
ROUTINE WETLAND DETERMINATION
(1987 COE Wetands Delineation Manual)

SOJLS DY
Map Unlt Narme
{Series and Phase); __Tomaoiley fine sandy loam Dralnage Class: _poory dralnad

Fleld Ohservalions

Taxcnomy (Subgroup); __hermlc Typic Endoaguuils Confirmed Mapped Type? ¥Yas No

Pofle Desciiplion:

Daplh Malrix Color  Molle Colors  Motlle Texture, Concretions,
finches)  Horzon  [Munssi Molst) {Munesl| Molst) Abundence/Contrast = Struclures, ele
02 A orgenlc lnam
2-18 B 10YRA/M.5 10YRER wesk fine sandy loam

Hydrlz Soil Indicators:

___ Histaanl . Concrellons
— Hisllc Epipedon - High Drganic Conlent in Surface Layer in Sandy Golls
___ SulRidic Odor . Dmanlc Streeking In Sandy Sofls
. Aguic Molslure Regime _X _Listed on Loca! Hydric Salis List
___ Redudng Conditions __%_ Listed on Nallona! Hydric Solls List
_X_ Glayet or Low-Chrome Colors ... Omer (Explaln In Remarks)
Remarks:
WETLAND DETERMINATION
Hyidmphyllc Vagatallon Prasent? Yus No
Waelland Hydrolbgy Prasent? Yes Nb [5 this Sampling Palnt Wilthin a Walland? Yss No
Hydriz Solis Present? Yes No
Ramarks;

Approved by HQUSACE 3192
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.- --.- DATA FORM
ROUTINE WETLAND DETERMINATION
{1887 COE Wetlands Delineation Manuatl)

Project/Sile: Mid-Curriluck Sound Bridge EI5 Dale: 15 Oclaber 2007
Applicant/Ownear: _North Carolina Tumplke Authority CoJ/City: _Curiluck Gounty
Investigatar; M. Mitchell (PB Amaricas, [ne.) f . ZECE State: North Caralina
Do Normal Circumstances exist on the site? Yes Mo Community ID: _xessds <24 ud
Is the site significantiy disturbed (Atypical Situation)?  Yes Mp Transect ID: ___ not spplicable
Is the area a potential Problem Area? Yes No Piot ID: not applicable
{If neaded, expfaln on reverse)
VEGETATION
Dominant Plant Spoclas Stratum Indlcator Dominant Plant Spaclas Stratvm |ndicator
1._Acer rubrum sapling FACW q.
2 Liguldambaretyscfiug papling FAGH 10,
3. Pinus taeda trea / sapling FAC 11.
4, Mvrca eanfera shrub  FAG+ iz,
5. Becchars halimifolia shnb  FAG 1a,
6. Sofjdsgo s0. herb NIA 14,
7. 15,
B. 18.

Percenl of Dominant Species thal am OBL, FACW, or FAC {excluding FAG-):

100

Remaiks: PEM/SS

HYDROLOGY

__ Recorded Data {Dascribe in Remarks):
.. Bimam, Lake, or Tide Gauge
. Agrlal Pholographs
___ Other {Explain In Remarks)

_¥_No Recorded Data Avallable

Fleld Dhservatlons:

Deplh of Surface Waler: 0

Depth ta Standing Waler in PR: >24  n)

Deplh io Splurated Solk >34 (in)

Wetland Hydrology Indicatars:

Primary indlcalors:
—[nundoled
__Salurated In Upper 12 Inches
. Waler Marks
. Byift Lines
— Sediment Deposils
__Dralnage Palterns in Wetlands
Secondary Indlcatoms (2 or more required);
e, 2ldlzed Rool Channels In Lpper 12 inches
___Walter-Slalned Leaf Litter
__ Local Sall Survey Dala
—__FAC-Naua) Test
—... Olher {(Explain In Remarks)

Remarks: Much drigr-than-nonma! year (drought condillons).
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X vp
DATA FORNM (Community “NME548% continued)
ROUTINE WETLAND DETERMINATION
(1887 COE Wetlands Delineation Manual)

SOILsS
Map Unlt Neme
{Series and Phesa): _ Tomolay fine sandy loam Dralnage Class: _poarly drmined
Flzld Observalions
Taxcnomy (Subgroup): __thermis Typle Endoaquulls Confirmed Mapped Typa? Yes No
Profle Descriplion:
Deplh Malis Color Mpllle Cofors Mottle Texture, Concretions,
{Inches)  Horizen  {Mungel Molsf] {Mupse|| Molst} Abundapce/Contrast = Struchures, efc.
03 A lnam
324 B 10YR4Z ' fing sandy loam

Hydilc Suil Indlcstors:

— Hislosuol Concrstions
. Histic Epipadon High Organlc Content In Surfaca Leyer in Sandy Solls

. Sulfidlc Odor Organlc Streaking In Sandy Soils
. Aguic Molsture Regime X Listed on Local Hydrc Soits List
. Reducing Conditlons _%_ Lisled on Nationat Hydrc Solls List
___ Gigyed or Low-Chroma Colers . Other {Explaln in Remarks)

Remprks: Chroma greater than 2 wih no mult]es/ 'Eo.r_u-JL rrning Mp:\".{ asouaved- ( L5077,

Laprehs
WETLAND DETERMINATION
Hydrophyllc Vegetalion Present? Yez No
Walland Hydrology Present? Yes No Is [his Sampling Point Wilhin a Welland? Yes No
Hydilc Sala Prasent? Yes No
Remarka:
Approved by HQUSAGE ag2
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DATA FORM

ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Dellneation Manual} w0V %
Project/Sie: Mid-Curriluck Sound Bridgs EIS Date: 15 Oclober 2007
Applicant/Owner: _Norih Camlina Tumplke Authority Co./City: Gurriluck County
investigator: M. Milchell (PB Americas, InE.) State: North Carofina
Do Normal Cireumstances exist on the site? Yes No Community ID: _swaw
Is the site significantly disturbed (Atypical Siluation)?  Yes No TransectID: _  not applicable
Is the area a potentizl Problem Area? Yes No Plat |D: not applleabla
{(if nesdad, explain on reverse}
VEGETATION
Pominant Piant Specing Stratum Indicator Pominant Plant Specios Stratum Indicetor
1,_Acermbum lree FAGW g. Thelypierus thelypleroldes herh FACW+
2,_Liguidambar slyraciflua iree FACH 10. Smifax rotundifoliz vine FAGC
3. Quercus figra sapling FAC 11. Tewlcodendron radicans vine FAC
4,_Magnuoila viminians sapling  FACW+ 12,
5. Carpinus caroliniana sapling  FAGC 13,
g. Vilumum nudum shrub FACW+ 14,
7._Chasmanthjum laxum herb FAGW- 15,
B, Waodwardla aranlala herb . OBL 18,

Percant of Dominant Specles that are OBL, FAGW, or FAG {excluding FAG-): __100

Remarks:
HYDROLOGY
___Recorded Data {(Describe in Remarks}): Welland Hydroiogy Indicalors:
____ Stream, Lake, or Tide Gauge Prienary Indicators:
____ Aerial Fhotographs __ nundated
— Other (Explain In Remarks) _ X Satumated in Upper 12 Inches
: - Water Marks
_¥_No Recorded Dala Available __ DritLines
___ Sediment Daposils

Fiald Observallons:

— Orzinage Pallerns in Wellands
Secondary Indlcalors (2 or more required):

Depth of Burface Walern: 8

... Dxldized Root Channels In Upper 12 Inches
Depth to Slanding Watar In Pil: >12 (n) X \WatarStaned Leaf Liler
Depth to Saturaled Soit: 12 gn) _X_Local Soll Survay Dala

X FAC-Neulra! Test
___ Other {Expiein tn Remarks)

Remarks: Much diler-lhan-normal year (drought conditions).
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DATA FORM (Community “SWBW" continued)

S0ILS

ROUTINE WETLAND DETERMINATION
{1887 COE Wetlands Delineation Manual)

woth
Mep Unit Name
{Serles and Phase); __Porismouth fine sandy loam Dreinage Class: __ very poosly dralned
Fleld Obsenvalions
Temnomy (Subgroup): __themic Typle Umbraguulls Confirmed Mappad Type?  Yes Na

Profie Description:

Daplh Matrix Color

-3

finches) Horzon  (Munseli Mois)) {Munsel Molst) Abundance/Confrast = Stuctures, ela

Motla Celors~ Mollle Texiure, Concrellons,

_X_ Glsyed ar Low-Chroma Colors

loam
3-18 B 2.5Y8M 10YRA/4 prominent clayey silly sand .
Hydric Solt indicators:
., Hislasol — Concretions
. Hislic Eplpedon ... High Omanis Content In Surface Layar in Sandy Salls
. Sulfidic Odor —__ Dmanic Slreekdng in Sandy Salls
—.. Aqulc Molslura Regime _X_ Uisted on Local Hydric Solls tist
__ Reduclng Conditions _*_Usled on Nalional Hydric Salls Lis!

___ Dther {Explain In Ramorks)

Remarhs:
WETLAND DETERMINATION
Hydrophyllc Vegetallon Prasent? Xas Mo
Walland Hydrology Present? as  No {6 this Sempling Paint Within a Welland? Yes No
Hydiis Salls Present? Yes No
Remarks:
Approved by HQUSACE 3/82
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DATA FORM

ROUTINE WETLAND DETERMINATION o
(1987 COE Wetlands Delineation Manual) A0
Project/Site: Mid-Gurrituck Sound Bridge IS Date: 15 Octaher 2007
Applicant/Owner. _Norh Caralina Tumplke Authorily Co./Gity: Currituck County
Investigator; M. Mitche)l (PB Americas, Inc.) State: Naorth Caralina
Do Normal Circumnstances exist on the site? Yes No Community ID: _swiw
s the site significantly disturbed (Atyplcal Situation)?  Yes Na Transect ID: ___ not apnlicable
Is the area a potential Prablern Area’? Yes Np Plot ID: not applicable
{If needed, explalin on reverse)
VEGETATION
Dominant Flant Spaclag Strotum indicator Dominent Plant Speclos Stratum  Indicatnr
1. Acerrubrum tree FACW g, Toxfcodendron rAdicans hetb FAC
2._Llguidambar styraciflus Iee FAGH 10.
3. Nyssa sylvallca tree FAC 11,
4. Magnolia viminlana sapiing FACWH 12,
5, Arundlnaria giganiea shrub FACW 13.
g. Mvrica cerifera shruh FAC+ 14,
7. Chasmanthium lzxum herb FACW- 15.
8. Wondwadia areciaia herb GBL 18,
Percenl of Daminant Species thet ara OBL, FACW, or FAC (excluding FAC-): __100
Remarks;
HYDROLOGY

___ Recorded Data {Describe in Remarks):
____ Sheam, Leks, or Tida Gauge
___ Aeral Pholographs
—— Other (Explain [n Remarks)

_X _No Recorded Dala Available

Wetland Hydrology Indlcators:

Primary Indicators:
___inundatad
— Salurated in Upper 12 Inches
____Water Marks
. Drifl Lines

Fleld Obaervailons:

Depth of Strface Walsr 0 ny
Depth to Standing Waler In PiL >0 (in)
Dapth to Salurated Soll: >0 (n.)

. Sediment Daposils
___. Dralnage Patterns in Wellands
Secondary Indicatore {2 or more required):
___ Dsidlzed Rool Channels In Upper 12 Inches
_*_WalerSlsined Leaf Elfter
_¥ Local Soll Survey Dala
_¥ FAC-Meulral Test
. Dther (Explaln In Remarks)

Remarks: Much drisr-than-nomel year (drought condilions).
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DATA FORM {Commmunity “SW1W" continued)
ROUTINE WETLAND DETERMINATION
{1987 GOE Wetlands Delineation Manual)

S0ILS w015
Map Unlt Nama
{Series and Phase); _Porlsmouth fine sandy loam Pralnage Class; __ very poarly dralnad
Flald Observalions
Taxomomy (Subgroup): _ themmie Typic Umbragquulls Confirmed Mappad Type? Yes No
Profile Descriplinny:
Depth Matrx Cojor Motlle Colors ~ Maltle Texture, Concrelions,
{inches)  Hordzon  (Mimsel! Malst) (Munsell Molsl) AbupdanceiConirast Structuras, eie.
-3 A nrganic foam
348 B 10YR7H.5 ) fine sandy loam
Hydc Sl Indicators:
__ Hislosal — Concretlans
— Hislle: Epipadon w— Hiph Organic Content In Surface Layer In Sandy Solls
— Sulfidiz Odar . Organlc Streeking In Sapdy Salls
___. Agui Moisture Regime _X_ Listed on Logal Hydric Solls List
___ Reduring Conditions _X_ Lsted on Nelona! Hydrc Solls Lisl
_X_ Glsyed or Low-Chrama Colors . Dther (Explaln In Remarks)
Remeas;
WETLAND DETERMINATION
Hydrophylc Vegelalon Present? Yas No
Wetland Hydrology Present? Yas No Is this Sampling Point Within 8 Wellond? Yes Nbo
Hydric Sofls Prasani? Yes No
Ramarks;
Approved by HQUSACE 3/82
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DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Watlands Delineation Manual)

Profect/Slte; Mid-Curriluck Sound Bridge EIS Date: 15 Oglober 2007 _
Applicant/Owner: _North Caroling Tumplke Authority Co./City:  Gunituck County
Investigator: M. Milchell {PB Americas, Inc.) State; Narth Carofina
Do Normal Circumstances exist on the site? Yes Mo Communily ID: _swau
15 the site significantly disturbed (Atypical Situalion}?  Yes Mo Transect {0 not opplicable
Is Iha area a potential Problem Area? Yes Mo Plot 1D: nol appiieable
{If needed, explain on Bversa} .

VEGETATION
Dominant Plant Spacing Stratum  Indleainr Dominant Plant Specios Strajum [ndleator
1._Acer rubrum trea FACW g. Smifax bong-nax herh FAC
2_Liguldambar styraciiua tree FAC+ 10, Toxfcadendron radfcens vine EAC
3. Quercus nigea ree FAC 1.
4, Pinus taeda lree FAC 12,
5. Lidadendron iuiipifera tree FACU 13,
§. Maonolja viminiana sapling FAGCW+ 14,
7. Woodwaidls srecfata herb OBL 18,
8._Smifax rotundifolla vina FAC 18,

Percant of Dominant Spedies that are OBL, FACW, or FAC (excluding FAC-): __80

Remarks:

HYDROLOGY

__ Recorded Dala {Describe In Remarks):
—_ Slream, Laka, ar Tide Gauge
____Aeial Pholographs
____ Olker (Explain in Remerks)

_* _No Recormled Data Avaliablz

Woalland Hydralagy Indicalars:

Primary ndicalors:
— Inundated
... Saturated in Upper 12 Inches
___. Walar Marks
e, O Lines

Fleld Observallone:

Depih of Suriace Waler: D (iny
Depih to Standing Water In PIt >1E_ (n)

Depth fo Saturated Sali: 16 an)

... Sadiment Deposiis
.. Dralnage Pallams In Wellsnds
Secondary Indlcators {2 or rmars reguired):
___ (Oxidized Roo! Channels in Upper 12 Inchas
__ Whater-Slajned Leaf Lter
____Local Sall Survey Dala
e, FAC-Neulral Test
e Olher (Explain In Ramarks)

Remarks: Much drierthan-normal year {droupht eondillens),
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DATA FORM {Community-“SWBU" continued)
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

SOILS
Map Un}i Name .
(Seres and Phese): __Purismouth fins sandy leam Dralnags Class: __very pooriy dralnad
Fleld Observallons
Taxoromy {Subgroup): __thermic Typic Umbraquulis Confirmed Mapped Typa? Yes No
Profile Deseriplion;
Daplh MabixColor  Mollle Colors Matle Texiure, Concratlons,

{inches)  Harzen  (Munsell Molshy {Mupsell Moistt  AbuadanceiQonlmst  Stuctures, ele,

0-3 A {nam
318 B 2 5Y®3 10YRGM moderats slity sand

Hydrie Soll indicators:

— Hislosol ___ Concrellons -
. Histfic Eplpedan — High Omanic Gonlent In Surface Layer in Sandy Soils
. Sulfidic Odor .. Orpantc Strezking In Sandy Soils
.. Aquio Molsture Regime . Listed on Laeal Hydrdc Solls List
. Reducing Condillons  Listad on Matlona! Hydric Sofls List
—... Glayed or Low-Chroma Colors —._ Dther (Explain in Remaris)
Remarks: Non-hydrc Inclusfon,
WETLAND DETERMINATION
Hydrophytlc Vegelation Present? ¥Yes No
Watland Hydrology Present? Yes No Is this Sampling Point Within 8 Walland? Yes No
Hydrc Solls Present? Yes Np
Remarks:

Approved by HQUSACE 3/82
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DATA FORM
ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineation Manual)

Project/Site: Mid-Currituck Sound Bridge EIS Date: 15 Ocicher 2007 -
Applicant/Owner; _Norh Garolina Tumplke Authorly Co./City: Cuniluck County
Investigator: M. Mitcheli {FB Americas, lnc.) State; Noih Carolina
Do Normal Cireumstances exist on the site? Yes Mo Community iD: _swiy
Is the site significantly disturbed (Atypical Situation)? Yes No Transect ID: not spplicable
Is the area a potential Probiem Area? Yes No Plot 1D: not applicable
({f neaded, explaln an raverse)
VEGETATION
Dom!nant Plant Specles Staium Indleator Dominant Piant Spocies Stratum Indicator
1. Uouidambar styracifiua sapliing  FAC+ g
2._Arundinaria olgantea shrub FAGW 10,
3. Myrica cerifera shrub FAC+ 1.
4. Toxlcodendron radicans herh FAC 12,
5, Vicla saliva herb FACU- 13,
g. Setara ilalica herh FACU 14,
7. £o8 mays herb U 15.
1 16,

Percant of Dominant Specles that are OBL, FACW, or FAG {excluding FAC-): __57

Remarks:

HYDROLOGY

____Racorded Data (Descrite in Remarks): Weilland Hydrojogy Indicators;

____Slream, Lake, or Tlde 3ouga Primary Indlcalors:
. Agrial Photographs Inundated
. —_
—_ Other (Expiain fn Remaris) ___ Saturated in Upper 12 Inches
—__Waler Marks
_*_No Reenrded Data Avallable Drift Lines
. Sadiment Deposiis

___Dralnage Peiams in Wsallands

Fieid Observalions:
Secondary Indizators (2 or mora required):

Depth of Surface Waler, 9

___ Oxidized Root Chanrefs In Upper 12 Inches
Dapth ta Slanding Waterin PIt: 8 (in) Waler-Stainad Leaf Liter
Dapth to Salurated Salt; *18  {in} __ Local Soll Suivey Dala

__ FAC-Nevlml Test
. Other {Explain in Remarks)

Remarks:

C-63




DATA FORM (Community “SW1U” continued)
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

SOILS
Map Unit Name
{Sarles and Phase): __Puortsmoulh fine sandy loam, dralned Dralnage Class: _ very poorly drained
Fleld Ohservalions
Taxonomy {Subgroup); __thermie Typic Umbraquulis Confimed Mapped Typa? Yes No
Proflls Descriplon:
Deplh Matrix Color Molte Colors  Molila Texura, Concrations,

(inches]  Horzon [MunseltMolsh) {Mupssll Molsl) AbundanceiCantrast — Sluctures, sls,

03 A orgenic Ioam
3-i8 B 10YR42 fine sandy loam

Hydrc Soll indlsators:

__ Hislosnl — . Concretions

_. Hislie Eplpedon . High Omganic Cantant In Surfaca Layar In Sandy Solls
___ Sullidle Ddor . Oigenic Streaking In Sandy Sofls

.. Aguic Molsiura Regime _¥__ Usied op Local Hydre Solls Lst

___ Redueing Condillons __ Uslad on National Hydria Solls Llst

___ Gleyed or Low-Chroma Colors . Other {Explain In Remarks)

Remarks: Highar chroma than typlcal Parlsmoulh loam.

WETLAND DETERMINATION
Hydrophytie Vapelallon Presenl? Yes No
Weltand Hydrology Present? Yas No 15 this Sampiling Paolnt Within 8 Walland? Yes No
Hydrlc Salls Presenl? Yes n
Ramarhs:
Approved by HQUSACE 302
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manual)

LoiS
Project / Site: Mid-Currituck Sound Bridge EIS Date:_ 17 Oct 2007
North Caroiina Turnpike Authority County: Curmituck

Applicant / Dwner:

Investigator:

5. Beck {CZR Inc. Environmental Consuitants)

State: North Carolina

Do normal circumstances exist on the site?

Is the site significantly disturbed {Atypical situation)? Yes

Is the area a potential problem area?
{explain on reverse if needed)

Yes X Nao Comm ID;_seZ6w
No X Transeet iD:__ N/A
Yes, No X Plot ID:_ N/A

VEGETATION
Dominant Plant Speclss Stratum,  Indicator Dominant Plant Specles Stratum.  Indicator
1. Sohagnum sp. H NL 8, Tradsnum virginicum H OBL
2.  Woodwardia virginica H OBL 10,
3.__Smilax jaurifolia \ FACW+ |11,
4. Apcer rubrum Ti8 FAC 12.
5. Magnolia Virginiana T FACW+ 113,
6. Nyssa sylvatica T FAGC 14.
7. Parsea palusiris T FACW 15,
8. Dulichitm arundinaceum H OBL 16.
100%

Percent of Dominant Species that are OBL, FACW, or FAGC excluding FAC-).

Remarks:

Watland Vegetation present

HYDROLOGY

__ Recorded Data (Describe In Remarks):
____ Stream, Lake, or Tide Gauge
__X Aerial Photographs
____ Other

Mo Recorded Data Available

Field Observations:

Wetland Hydrology Indicators

Primary Indicators:
____Inundated
_X__Saturated in Upper12”
_X_ Water Marka
.. DriftLines
. Sediment Deposits
____ Drainage Patierns in Wetlands

Secondary Indicators:
DOxidized Roots Channels in Upper 12"
_X  Wafter-Stained Leaves
___ Local Soil Survey Data
X _ FAC-Neutral Test

Other (Explain in Remarks}

Depth of Surface Water: N/A(in.)
Depth o Free Water In Pit:  >24(in.)
Depth to Saturated Sofl: . 0 (i)
Remarks:
Drought Conditions

Wetland Hydrology Present
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dEHIbws

SOILS worS
Map Unit Name
{Series and Phase): __ Ponzer muck Drainage Class:__very poorly drained
Taxonomy (Subgroup):__thermic Temic Medisaprists Confirm Mapped Type? Yes No
Proflia Beserintion:
Depth Matrix Colors Maottle Calors Mottla Textura, Concretions,
finches) Horlzon {Munsell Malst) {Munsell Molst} Abundance/Contrast = Structure, ete.

0-12 7.5YR 21 mittcly peat

12-24 7.5YR 2H1 : silty clay loam

Hydric Soil Indicators:

_ Histosol —._ Concretions

_X__Histic Epipedon _X__ High Organic Content in Surface Layer in Sandy Sails
—__Suifidic Odor Organic Streaking in Sandy Soills

— Aguic Moisture Regime _X__Listed On Local Hydric Soils List

——Reducing Conditions X __LIsted on National Hydric Soils Llst

__X_Gleyed ar Law-Chroma Colors .. Dther (Explain in Remarks)

Remarks:

Wetland Scil Present

WETLAND DETERMINATION

Hydrophytle Vegetation Present? Yes_X No Is tha Sampling Point

Wetland Hydrology Present? Yes_X  No Within a Wefland? Yes X No__
Hydric Scils Present? Yes X No

Remarks:
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ROUTINE WETLAND DETERMINATION
{1887 COE Wetlands Delinsation Manual)

DATA FORM

bfai’?:

Project/Sita:

Mid-Curriluck Sound Brdge EIS

Date: 18 Octoher 2007

Appiicant/Owner: _North Caroling Turnglke Aulharity

Co,/City: Cunihick Gounty

State: Merih Caroling

Investigator: M, Milcheli (PB Amerdcas, ine.)
Do Narmal Clrcumstances exist an the sita? Yes No Community ID: _sE3aw.
Is the site significantly disturbed {Alypical Situation}? Yes No Transect ID: nat applicabls
Is the area a polential Prablem Area? Yes No Plat ID: not applicable
{If needed, explain on reverse)
VEGETATION
Dominant Plant Speeing Stratum Indicalor Dominant Plant Specles Stralum Indicalor
1._Acar rubrum lree FACW B, Maanolia tripelata sapling FAC
2. Anus laeda tree FAC 10. Woatwardia apolata hesdb  OBL
4. Quarcus nigra trae FAC 11, Thelvpteris thelyaleroides hesh  FACW+
4. Magnolis viminlana sepling  FACW+ 12, Taxicedendron radicans vina FADC
5, Arundinana gigantea shrub FACW 13. Smilax laurifolla vina FACW+
g. Cletha alnlfola shrub FACW 14, 8milay bone-nax vine FAC
7. Symplogus tnctarla sapling  FAC 15,_Vills miundifolia ving FAC
8, Persea borbonia sapling FACW 16.
Percent of Dominent Spedes that are OBL, FACW, or FAC {excluding FAC-): __ 100
Remarks:
HYDROLOGY

___Recopnled Dala {Describe In Remarks):
— Stream, Lake, ar Tide Gauge
. derlal Photagraphs
____ Other {(Explaln in Remarks)

_¥ Np Recaorded Data Avallabie

Fleld Cbservalions:

Depth of Surface Water: 0
Dapth 1o Standing Waler In Pil: =10
10

Depth to Saluraled Sojl:

{in.)
(in.)
{in.)

Wetland Hydralogy Indicatars:

Primary Indicalors;

___Inundated

_ X Salurated in Upper 12 Inches

____ Walar Marks

Dyt Unes

. Sadimeni Daposils

.. Drainsge Pailerns In Wellands
Secondary Indlcators {2 or mome reguired):

___ Onidized Roo! Channels in Upper 12 Inches

_X Waler-Skined Laaf Liter

_® Locsl Soll Survey Dala

_* FAC-Nauiral Test

____ Olihar {Explain Tn Remarks}

Remarks; Much drisr-thannonmal yeer (draught condlilans}.
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DATA FORM (Community "SE3W" continued)
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

-
5DILS (W] )
Map Unlt Name
{Saifes ond Phase): _Wasde muck Dralnzge Class: _ very poorly dralned
Field Qbservations
Taxcnomy {Subgroup); __themmie Hislic Humaguepts Confirmed Mapped Type? Yes No
Profile Deserdpfion:
Daplh Matrix Colar Maoitla Colors Maille Texiura, Concrelians,
finches)  Horizon  (Munsell Molst) {Munsell Moist] Abupdance/Conirast  Structures, ele,
0-3 A joam
3-8 B 10YRIN fine sandy loam

Hydric Soll indlcaloms:

. Histosa} __ Concrebons

___ HisinEplpedon . High Omganic Content In Surfece Layerin Sandy Solls

. Sulfidic Odor . Omganic Slreaking In Sandy Solls

__ AnuleMalsture Raglme _¥_ Usied on Lacal Hydre Soils Ust

. Reducing Conditions _®  Usled on Nalanal Hydric Solls List

X Gleyad or Low-Chroma Colars . Other (Explaln In Ramarks)
Remarks:

WETLAND DETERMINATION
Hydrophylls Vagelallon Presan!? Yes Nno
Wellant Hydrology Presant? Yes Mo Is this Sampling Point Within a Welland? Yes No
Mydsic Sclls Presant? Yes No
Remarks.
Approved by HQUSACE 3/82

C-68



DATA FORM
ROUTINE WETLAND DETERMINATION
(1887 COE Wellands Delineation Manual}

Is the area a potential Problem Area?
(If nseded, explaln on mvarse)

Project/Site: Mid-Cumituck Sound Bridge EIS Date: 16 Dclober 2007

ApplicanYOwner: _North Caroling Tornpike Awhorily Co./City: Cumituck Gounly

Investigator: M. Miichell (FB Americas, Inc.} State: Norh Camlina

Do Nosmal Clrcumstances exist on the site? Yes No Community ID: _SE3U-

Is tha site significantly dislurbed {Atypical Situalion)? Yes Na Transect D not applicable
ves Np PlotiD; not appiicable

VEGETATION
Dominant Plant Spacles Stratum Indlcator Dominant Plont Speciag Staturn Indicator
1, _Acar rubnim tree FACW 9,
2. Pinusiseds tres FAC 10,
3, Quercus rigra lrae FAC 11,
4, _Lldodendron tulipifers sapling FACU ia.
5, Lnuldambar styraclfiua tree FAC 93,
g. Clathra elnifolia shrub FACW 14,
7. Kalmia latifolla shrub FACU 15,
8._Smitax rotundifolia vine FAC 1B,

Parcent of Dominant Species that are OBL, FACW, or FAC (excluding FAC-): __75

Remarks: Kalmie latifolla appears Lo be escaped cullivar,

HYDROLOGY

____Recorded Data {Describe in Remarks):
___ Stream, Lake, or Tide Gauge
____Aeral Photngraphs
___Other {Explaln in Remarks)

.X_NpRecorded Data Avallatia

Fleld Gbservalions:

Depth of Surface Waler: D oy

Depit to Standing Water [n Fit: >18  {n)

Depth to Saturated Soil: 18 {n}

Walland Hydrology Indicators:

Primary Indjcators:

... Inundated

___ Baturatad in Lipper 12 Inches

.. Water Marks

__Diift Lines

____Sediment Deposils

— Dralnage Patlerns in Wellends
Secondary Indicalora (2 or mom required):

. Duddized Root Channets in Upper 12 Inchiaa

. Watar-Stained Leaf Lilier

. Locat Soll Survey Data

__ FAC-Naural Tast

____Dther (Explain in Ramarks}

Remarks: Much drier-than-nermal year {drought conditions).
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DATA FORM (Community “SE3U" continued)
ROUTINE WETLAND DETERMINATION
(1987 COE Wetllands Dalineation Manual)

S0ILS
Mep Unt Name
{Serlas and Phase): __Dragston loamy fine sand Dralnege Class: 5omewhal poorly dralned
Flald Observallons

Taxonomy (Subgroup): __hamnic Aeric Endoaguuils Confirned Mapped Type? Yes No
Profis Dascripion:
Deplh Malrbe Color  Molle Colors  Moltle Texture, Concrellons,
finches) = Horizon  {MupsaliMolst) {Munsel] Molsl) Abundance/Coplrast  Siucjures, el

02 A sandy ioam

218 B 10YR4/2 slity fine sand

Hydric Sall Indlcators:

_ Hislosol . Concrations
.. Histia Eplpadon — High Organic Centant In Surface Layer in Sandy Solls
___ Sulfidio Odor — Organfc Gtreaking In Sandy Sofs
___ AguizMolsturg Regime _X_ Usted on Lacal Hydrle Salls List
. Roducing Capdiifons _*_ Usted on Nallonal Hydde Solls List
___ Glayad or Low-Chrome Colors . Qiher (Explein In Remarks)
Remarks: Ghroma of 2 wih no mollies,
WETLAND DETERMINATION
Hydmophyle Vegelallon Prasent? Yes Nn
Wallard Hydrolagy Fresent? Yes No Is this Sampling Point Wilhin a Welland? Yes HNo
Hydric Sofs Present? Yas [No
Remarks:
Approved by HQUSACE 3582
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

S OAD
Project / Site: Mid-Currituck Sound Bridge EIS Date:_ 13 Nav 2007
Applicant/ Owner:___ North Carolina Turmpike Authority County: Curituck
Investigator: 5. Beck {CZR Inc. Environmentai Consultants) State: North Carolina
Do normal circumstances exist on the site? Yes__X__No Camm ID:_RW3-05
Is the site significantly disturbad (Atypical situation)? Yes No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No__ X Plot1D;__N/A__~

{explain on reverse If nesded)

VEGETATION
Dominant Plant Species Stratum_  Indicator Dominant Plant Species Stratum_ Indlcator
1. Woodwardls areofala H OBL 9. Quercus pigra T FAC
2. FPersea palusiris TiS FACW 10._Clethra alnifalia H/S FACW
3. Carpinus camolipiana T FAC 11.
4. Arundinaria giganiaa =] FACW 12,
5. Texodium distichum T OBL 13.
8. Acer rubrum T FAC 14,
7.__Osmunda cinnomomea H FACW+ |15,
8. Morallg cerifera S FAC+ 16.

Percent of Doeminant Species that are OBL, FACW, aor FAC excluding FAGC-). 100%

Remarks:
Wetland Vegetation present

HYDROLOGY
_____ Recorded Data (Describe In Remarks): Wetland Hydrology Indicators

____ Stream, Lake, or Tide Gauge

__X_ Aoerial Photographs Primary Indicators:

__ Dther ___ . Inundated

_X_ Saturated in Upper 12"
___ NoRecorded Data Available Water Marks
Drift Lines

Sediment Deposits
Drainage Paftemns in Wetlands

Fieid Observations:

Depth of Surface Yater; NA {in.) Secondary Indicators:
Oxidized Roota Channels in Upper 12"
Depth to Free Water in Pit:  >24{In.) C Water-Stained Leaves
Local Soil Survey Data
Depth to Saturated Soil: _-8 {in.) X_ FAC-Neutral Test
____ Other {Explain in Remarks)
Remarks:
Draught Cenditions

Wetland Hydrology present
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SOILS
Map Unit Name
(Series and Phase):___Tomotely fine sandy loam Dralnage Class:__poorly drainad
Taxonomy (Subgroup):_thermic Typic Ochraguults Confirm Mapped Type? Yes No
Profile Descriptlan:
Bepth Matrix Colars Motile Colors Mottle Texdurs, Concrellons,
{finches) Horfzon {Munsoll Moist) {Munsali Molst} Abundance/Contrast  Structurm, elc.
g-2 ‘ organic debris
2-24 7.5YR 2.5/ slightly stripped sandy loam/muck

Hydric Soli Indlcators:

_._Histosol —. Coneretlons

—_Histic Epipedon X__High Organic Contant In Surface Layer in Sandy Soils
____Sulfidic Odor —-.Organlc Streaking in Sandy Soils

. Aquic Molsture Regime X Listed On Local Hydric Soils List

—-._ Reducing Conditions X__Listed on Natlanal Hydric Saoils List

X _Gieyed or Law-Chroma Colors _X__Qther (Explain In Remarks)

Remarks:
57; Dark Surface Indicator
Wetland Soil present

“WETLAND DETERMINATION

Hydrophytic Vegetation Preseni? Yes_X _No Is the Sampling Point
Wetiand Hydrology Present? Yes_X _No WithinaWetland? Yes X No
Hydric Solls Present? Yes_ X N

Remarks:

Great-Blamal Swamp
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 CDE Wetlands Determination Manual)

ov T
Project / Site: Mid-Currituck Sound Bridoe EIS Date; 31 Oct 2007
North Carolipa Turnpike Authority Gounty: Currituck

Applicant / Owner;
Investigator:

8. Beck {CZR Inc. Environmental Consultants)

State: North Carolina

Do normal circumstances pxist on the sita?

Is the site significantly disturbed {Atypical situation)? ves

Is the area a potential problem area?
(explain on reverse If needed)

Yes. X  No Comm ID: RW3-47

No_ X Transect ID: N/A
Yes No X Plot ID:_ N/A

VEGETATION
Dominant Plant Specles Stratum  Indicator Bominant Plant Specles Stratum  Indicator
1. Osmunda reqalis H 0OBL 9,
2, Saurtrds cemuus H OBL 10.
3. Acerbmum T/8 FAC 11.
4. Carplnus caroliniana T FAC 12,
5. Woodwardla areqlata H OBL 13,
6. Pinus faeda T FAC 4.
7.__llex opaca T FAG- 15,
8, 16.
Percent of Dominant Specles that are OBL, FACW, or FAC excluding FAC-}, >85%
Remarks:
Wetland Vegetation present
HYDROLOGY
Recorded Data {(Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tide Gauga
X _Aerial Photographs Primary Indicators:
Othar ____Inundated
____Saturated In Upper 12"
No Recorded Data Available . Walter Marks
____ DriftLines

Field Observations:

Sediment Deposita
X __ Drainage Patterns in Wetlands

Secondary Indicators:
_X__ Oxidized Roots Channels in Upper 12”
_X__ Water-Stained Leaves
____ Local Soil Survey Data
X __ FAG-Neutral Test

UIner (Explain In REeMarks}

Depth of Surface Yater: N/A{in.)

Depth to Free Water in Pit~ >24(in.)

Depth to Saturated Soil: >24 (in.)
Remarks:

Drought Conditions
Weiland Hydrology present
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SOILS
wad O t%
Map Unit Name
{Serles and Phase):__Tompotely fine sandy loam Drainage Class:__poorly drained
Taxonomy (Subgroup):__thermic Typie Ochraquults Confirm Mapped Type? Yes No
Frofiln Bescription:
Dapth Matrix Colors Mottle Colors Mottle Texture, Concrations,
{inches)  Harizon {Munsel] Molst) {Munsell Malst) Abundance/Contrast | Stucture, etc.
0-24 10YR 3N silty clay lnam

Hydric Soil Indicators:

__ Historal Coneretions

__Histle Epipedon X__ High Organlc Content in Surface Loyer in Sandy Solis

—_Sulfidlc Odor Organic Streaking in Sandy Soils

— Aquic Molsiure Regime X _Listed On Lacal Hydric Soils List

___Reducing Conditions X Listed on Natlonal Hydric Soils List

X Gleyed or Low-Chroma Colors X . Qther {(Explain in Remarks)

Remarks:
S7: Dark surface Indicator
Wetland Soil present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X _ No Is the Sampling Paint

Wetland Hydrology Present? Yes_X _ No Within a Wetland? Yes_X No___
Hydrie Solls Present? Yes_X  No

Remarks;

Great Bsmal-Swamp
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manual)

W04

Project / Site:

Mid-Currituck Sound Bridae EIS

Date:_ 12 Nov 2007

Appllcant / Owner: North Carolipa Turnplke Authority

County: Currltuck

Investigator:

S. Beck (CZR Inc. Environmental Consutiants)

State: North Carolina

Comm ID:_RES

Do normal circumstances exist on the sita? Yes_ X Nno

Is the site significantly disturbed (Atypical situation)? Yes No__X Transect ID:_ N/A

Is the area a potential problem area? Yes No__X PlotiD:__N/A
{explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum  indicator Dominant Plant Speciss Stralum  ndicator

1. Toxicodendron radicans vV FAC 9,

2, Woodwartdia areclaila H QBL 10.

3. _Arundindaiia gigantea 3 FACW 11.

4. Carpinus carpliniana T FAC 12,

5. Smilax rotundifolia Vv FAC 13.

6. Acerubrum T FAC 14.

7. Quercus michauxii T FACW- 15.

8. Quercus nigra T FAC 16.

Percent of Dominant Specles that are OBL, FACW, or FAC excluding FAC-).

100%

Remarks:

Welland Vegetation present

HYDROLOGY

____ Recorded Data (Describe In Remarks):
____ Stream, Lake, or Tide Gauge
_ X_ Aerial Photographs
_____ Other

____ No Recorded Data Available

Field Ob=ervations:

Wetland Hydrology Indicators

Primaty Indicators:
—__Inundated
—__Saturatad In Upper 12"
_____ Water Marks
—_ Drift Lines
_____ Sediment Deposits
_X__ Dralnage Patterns In Wellands

Secondary Indicators:
_X _Oxidized Roots Channels in Upper 12"
__X_ Water-Stained Leaves
____ Local Soll Survey Datka
_X_ FAC-Neufral Test
... Dther (Explain in Remarks}

Depth of Surface Water: N/A{In.)
Depth to Fres Water in Pit:  >24({In.)
Depth to Saturated Soil: >24(in.)
Remarks:
Drought Conditions

Wetland Hydrology present
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SOILS

WL

eSS Lt

Map Unit Name

{Series and Phase):__Dragston fine sandy loam Drainage Class:__somewhat poorly drained

Taxonomy (Subgroup):__Thermic Aeric Ochraguults

Confirm Mapped Type? Yes___ No

Profite Description:

Dapth Matrix Colora Mottle Calors

{Inchas) Horlzon {Munsell Molst) (Munszali Molst)

01

Mattle Texturs, Concrelions,
Abundanee/Contrast  Stucturs, slc.

organic debris

1-24 10YR 3/2

loamy sand

Hydric Soil Indicators:

— Histosol

___Histic Eplpedon

____Sulfidic Odor

. Aguic Molsture Regime
—Reducing Conditions
_X_Gleyed or Low-Chroma Colors

___ Concrations

____High Organic Content In Surface Layer in Sandy Soils
___Orpanic Streaking In Sandy Soils

_®_Listed On Local Hydric Soils List

X Listed on National Hydric Sofls List

X Other (Explain In Remarks)

Remarks:
Wetland |ocated ad|acent to streambed

Soil contrasts strongly compared to upland soil

Wetland Soil present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X_ No Is the Sampling Point

Wetland Hydrology Present? Yes_X No Within aWetland? Yes X_ No
Hydrlc Soils Present? Yes_X HNo

Remarks:

Wetland on east side of Rt 1568 and connects to Great Dismal Swamp on wast side via culvert
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Praject f Site:__ Mid-Currituck Sound Bridoe EIS
Applicant f Gwner: North Carolina Tumpike Authority

Date:_ 12 Nav 2007
County: Currltuck

Investigator; S. Beck (CZR Inc. Environmental Consuliants) State: North Camlina
Do normal circumstances exist on the site? ves__X_ No Comm ID:_RES up
Is the site significantly disturbed (Atypical situation)? ves No__X Transect 1D:__N/A
Is the area a potential prablem area? Yes No_ X Plot ID:__N/A

{explain on reverss if needed)

VEGETATION

Dominant Plant Spscies Stratum  Ipdicatar Dominant Plant Species Stratum  Indicator
1._ Ligustrum sinense H FAC 9,

2. Asimina lriloba ] FAC 10.

3. _Campsis radicans ) FAC 11.

4.  Aper rubrum T _FAC 12.

5. Callis ocoidenialis T FACU 13.

6. 14.

7. 15.

8. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-),

80%

Remarks:

Wetland Vegetation present

HYDROLOGY
____ Recorded Data (Describe In Remarks): Wetland Hydrology Indicators

Stream, Lake, or Tide Gauyge

X_ Aerial Photographs Primary Indicators:
Other . Inundated
__Saturated In Upper 12"
___ No Recorded Data Available Water Marks
Drift Lines

Field Observations:

Sediment Deposits
Dralnage Patterns in Wetlands

Depth of Surface Water: NiA(in.) Secondary Indicators:
. Oxidized Roots Channels in Upper 12"
Depth to Free Water Iin Pit:  >24(in.) Watsr-Stained Leaves
Local Soll Survay Data
Depth fo Saturated Soik >24(n.) . FAG-Neutral Test
Other {Explain in Remarks)
Remarks:
Drought Conditlons

Wettand Hydrology Not present
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SOILS
Map Unit Name
(Series and Phase):__Dragston fine sandy joam Drainage Class:_somewhat poorly dralned
Taxonomy (Subgroup):_thermic Aeric Ochraguults Confirm Mapped Type? Yes No
Profite Description:
Depth Matrix Cotors Mottle Colors Moltle Texture, Concretlons,
{inches) Horizon {Munsell Maolst) Munsetl Molst) Abundance/Contrast = Shucturs, ple.

012 10YR 3f2 loamy sand

12-24 2.5Y 5/6 : loamy sand

Hydric Soil Indicators:

—_ Histosol ... Concretions

— Histic Epipodon ——High Organic Content in Surface Layar In Sandy Soils
. Sulfidic Odor — Drganic Streaking in Sandy Soils

. Aquie Moisture Regime ~Xx Llisted On Local Hydre Soils List

... Reduging Conditions x_ Llstad on National Hydric Soils List

_X_ Gieyed or Low-Chroma Colors Other (Explain In Remarks)

Remarks:

Wetland Soil Not present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes _X_ No Is the Sampling Point

Wetland Hydrology Present? Yes___ No_X Within aWetland? Yes X MNo___
Hydric Solls Present? Yes___ HNo_X

Remarks:

Upland woods just north of RES welland on east side of Rt 158
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1887 COE Wetlands Determination Manual)

(WAIRN

Project / Site: Mid-Currituck Sound Bridge EIS

Date: 31-Oct 2007

Morth Caroclina Tumplke Authority

County: Currifuck

Applicant/ Owner:
Investigator:

8. Beck {CZR Inc. Environmental Consultants)

State: North Carolina

Do normal circumstances exist on the site?

Is ths site signiflcantly disturbed (Atypical situation)? Yes

Is the area a potential problem area?
(explain on reverse if needed)

Yes X No Comm jD: RW3-44-
No_ X Transect ID:__ N/A
Yes No_ X Piot ID:__N/A

VEGETATION
Dominant Plant Species Stratum  |ndicator Dominant Plant Spacles Stratum  [ndicator
1. Salix nigra T OBL 9. Andropogon sp. H
2.__Acer rubrum ST FAG 10,
3.__Tvhpa sp. H/S OBL 11,
4. _Juncus effusus H FACW+ |12,
5. Boehmera cylindrica H FACWH+ (13,
8. Morelia cerifera S FACTH 14,
7. Woodwardia areolata H OBL 15,
8. Woodwardia virginica H OBL 16.
Percent of Dominant Specles that are OBL, FACW, or FAC excluding FAC-). ' 400%
Remarks:
Wetland Vegetation present
HYDROLOGY
___ Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tide Gauge
X_ Aerlal Photographs Primary Indicators:
___ Other _____Inundated
_X Saturated in Upper 12"
____ No Recorded Data Available e Water Marks
___ DriftLines
. ... Sediment Deposits
Fleld Observations: _____ Drainage Paterns in Watlands
Deptl'l of Surface Water: MA(IU-) secondary Indicators:
. ) Oxldized Roots Chennels in Upper 12"
Depth to Free Water In Pit:  >24({in.) — Water-Stained Leaves
__ Lacat Soil Survey Data
Depth to Saturated Solk: _0 (in.) _X FAG.Neutral Test
_____ QOther (Explain In Remarks)
Remarks:
Drought Conditions

Wetland Hydrology present
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0]
SOILS T
Map Unit Name
{Series and Phase):__ Tomotely fine sandy loam Drainage Class:_poorly drained
Taxonomy (Subgroup):_thermic Typic Ochraguuits Confirm Mapped Type? Yes No
Profile Description:
Dapth Matrix Colors Mottle Colors Motle Texturs, Conerelions,
{Inches) Horlzan {Munsell Molst} {Munssll Malst) Abundance/Contrast = Structurs, ete.
0-20 muck
20-24 10YR 2/1 : sandy loam
Hydric Seil Indicators:
_X_Histosol Concretions
. Histic Epipedon .X__ High Organic Content in Surface Layer In Sandy Scils
____Sulfidlc Qdoar Organic Streaking in Sandy Soils
___ Aquic Moistura Regime %__Listed On Loeal Hydric Solls Liat
___ Raducing Conditions X Listed on National Hydric Solls List
_X__Gleyat or Low-Chroma Colors X__ Other (Explain in Remarks)
Remarks:
57 Dark Surface Indicator
Wetland Solt present
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes _X_ No Is the Sampling Point
Woetland Hydrology Present? Yes_X No Within a Wefland? Yes X RNo
Hydrlc Soils Present? Yes _X No
Remarks:
Wetland meadow beneath powerlines between Rt 158 and Great Biss=i-Swamp
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

et
Project / Site;, Mid-Currituck Sound Bridge ElS Date:_31 Oct 2007
Applicant / Owner:____North Carolina Turnpike Authority County: Currituck
Investigator: 5. Beck (CZR Inc. Environmeniat Consultants) State; North Carolina
Do normal circumstances exist on the site? Yes X __No Gomm ID;_RW3-35
Is the site significantiy disturbed (Atyplcal situation)? Yes Mo X Transeet ID:__N/A
Is the area a potential problem area? Yes, Ma_ X Plot ID:__N/A

(explain on reverse if needed)

VEGETATION
Domlinant Plant Specles Strastum  Indlcalor Dominant Plant Spacles Stratum_  Indicator
1.  Woodwardig areolala H Q8L 9.
2. Juncus effusus H FACW+ {10,
3. Arundinaria ginganiea S FACW 1.
4. Lirlodendron tulipifera T FAC 12.
8. Acerrubrum T FAC 13.
6._ Smilax rotundifolia vV FAC 14,
7. Clathra alnifolia HIS FACW 15.
B. Persea palusiris TIS FACW 16.
100%

PTrcent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

Remarks:

Wetland Vegetation present

HYDROLOGY

—__ Recorded Data (Describe In Remarks):
____ Stream, Lake, or Tide Gauge
__X_Aerial Photographs
___ Other

____ No Recorded Data Available

Field Observations:

Wetland Hydrology Indicators

Primary Indicators:

— Inundated

. Saturated in Upper 12

... Water Marks

. Drift Lines

e Sediment Deposits

____ Dralnage Patterns In Wetlands
Secondary Indlcators:

X Oxldized Roats Chennels in Upper 12"

____ Water-Stained Leaves

____. Local Soil Survey Data

_X__ FAC-Neutral Test

—__ Dther {Explain in Remarks)

Depth of Surface Water: NIA (in.)
Depth to Free Water in Pit:  >24(in.)
Depth to Saturated Soll: >24(in.)
Remarks:
Drought Condltions

Wetland Hydrology present
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SOILS

fwr3-55

w04 Y

Map Unit Name
{Series and Phase):

Tomaotely fine sandy loam

Drainage Class:_poorly drained

Taxonomy (Subgroup):__thermic Typic Ochraquuits

Confirm Mapped Type? Yes No

Profila Beacription:
Depth

{inches) Horizon {Munse! Mojst)

Matrix Colors

Moltle Colars

Munsell Maist) Abundance/Contmst Stnucture, eto.

Mottle ‘Texture, Concretions,

0-1 _ arganic debris

1-8 10YR 2/1 slightly stripped loamy sand/muck
6-20 10YR 21 loamy sand/muck
20-24 10YR 3/2 sandy Joam/muck

Hydric Soil Indlcators:

. Histosol

... Histlc Epipedon
—_Sulfidic Odor

e Aguic Molsture Regime

.. Reducing Conditions

X_ Gleyed or Low-Ghroma Colors

__ Concretions

_X__High QOrganic Content in Surface Layer in Sandy Solls
_X__ Organic Streaking In Sandy Soils

_X Listed On Local Hydric Sofls List

_X__Listed on National Hydric Sofls List

_X__Other (Explain in Remarks)

Remarks:

S1: Sandy Mucky Mineral Indicator

S7: Dark Surface Indicator

Wetland Sofl prasent

WETLAND DETERMINATION

Hydrophytlc Vegetation Present? Yes_X No Is the Sampling Point

Wetland Hydrology Present? Yes_X No Within a Wetland? Yes X No____
Hydric Solls Present? Yes_X_ No

Remarks:

Great Bis=ml Swamp
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manual)

lgé';‘.xf’? /3%

Project / Site: Mid-Currituck Sound Bridge EIS

Date:_ 10 July 2008

North Caroling Turnpike Authority

County: Currituck

Applicant / Owner:
Investigator:

S. Beck (CZR Inc. Environmental Consultants)

State: North Carolina

Do normal circumstances exist on the site? Yes X No Comm ID: EMW-A
Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No_ X Plot ID:_ N/A

(explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratur  Indicator Dominant Plant Species Stratum  Indicator
1.__Salix nigra ST OBL 9. Woodwardia areolata H OBL
2. Magnolia virginiana T FACW+ | 10._Liguidambar styraciflua T FAC+
3. Morella cerifera S FAC+ 11. Carpinus caroliniana ST FAC
4. Nyssa biflora T DBL 12. Juncus roemeranus H OBL
5. Smilax rofundifolia \J FAC 13.

6. Anundinaria giqaniea H FACW 14,

7. Acer rubrum T FAC 15.

8. Saururus cemuus H OBL 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAGC-). 100%

Remarks:

-Wetland Vegetation present

HYDROLOGY

____ Recorded Data (Describe In Remarks):
____ Stream, Lake, or Tide Gauge
_ X Aerial Photographs
____ Other

____ No Recorded Data Available

Field Observations:

Depth of Surface Water: NA (in.)
Depth to Free Water in Pit:  -10" {in.)
Depth to Saturated Soil: 0" {in.)

Wetland Hydrology Indicators

Primary Indicators:
—__ inundated
_X_Saturated in Upper 12”
____ Water Marks
____ Drift Lines
____ Sediment Deposits
____ Drainage Pattemns in Wetlands
Secondary Indicators:
X __ Oxidized Roots Channels in Upper 12"
X Water-Stained Leaves
Local Soil Survey Data
X __ FAC-Neufral Test
__ Other {Expiain in Remarks)

|

Remarks:

-Wetland Hydrology present

C-83




SOILS
x4
1
Map Unit Name{Series and Phase): Connaby muck  Drainage Class; very poorly drained
Taxonomy (Subgroup):_thermic Hystic Humaguepts Confirm Mapped Type? Yes__ No X
Prafile Description:
Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Horizon {Munseill Moist) (Munsell Moist) Abundance/Contrast _  Structure, elc,
024" 7.5YR 2/1 loamy sand/muck
Hydric Soil Indicators:
_____Histosol Concretlons
____ Histic Epipedon X __High Organic Content in Surface Layer in Sandy Soils
____SBulfidic Odor X __ Organic Streaking in Sandy Soils
____Aguic Moisture Regime Listed On Local Hydric Soils List
____Reducing Conditions Listed on National Hydric Soils List
_X__ Gleyed or Low-Chroma Colors Other (Explain in Remarks)
Remarks:
-Wetland Soils present
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes_X No Is the Sampling Point
Wetland Hydrology Present? Yes_X No Within a Wetland? Yes X No
Hydric Soils Present? Yes _X _ No
Remarks:

-Wet hardwood forest bordering intermittent stream (EMS-C)
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Currituck Sound Bridge EIS

Date: 10 July 2008

North Carolina Tumpike Authority

County: Currituck

Applicant / Owner:
Investigator:

S. Beck (CZR Inc, Environmerital Consultants)

State; North Carolina

Do normal circumstances exist on the site?

Yes_ X No Comm ID: EMWAUD

Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect 1D:__N/A

Is the area a potential problem area? Yes No_ X Plot ID:__N/A
(explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum  Indicator Dominant Plant Species Stratum Indicator

1. Morelia cerifera S FAC+ 9.

2. iflex opaca T FAC- 10,

3. liguidambar styracifiua T FAC 1.

4. Quercus nigra T FAC j2.

5. Toxicodendron radicans V FAC 13.

6. Aralla spinosa ST FAC 14,

7. 15,

B. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-). >83%

Remarks:

-Wetland Vegetation present

HYDROLOGY

_____ Recorded Data (Describe In Remarks):
_____ Stream, Lake, or Tide Gauge
_2_ Aerial Photographs
____ Other

No Recorded Data Available

Field Observations:

Depth of Surface Water: NA (in.)
Depth to Free Water in Pit:  >-24" {in.)
Depth to Saturated Soil:; >-24" (in.)

Wetland Hydrolegy Indicators

Primary Indicators:
_____Inundated
___ Saturated in Upper 12”
__ Water Marks
Drift Lines
Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators:
____ Oxidized Roots Channels in Upper 127
_____ Water-Stained Leaves
__ Local Soil Survey Data

FAC-Neutral Test

Other {Explain in Remarks)

Remarks:

-Wetland Hydrology not present
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SOILS

Map Unit Name{Series and Phase): Connaby muck  Drainage Class: very poorly drained
Taxonomy (Subgroup):_thermic Hystic Humaguepis Confirm Mapped Type? Yes__ No X

Profite Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Horlzon {Munsgll Mpist) {Munsell Moist) Abundance/Contrast Structure, ete.

0-20" 10YR _2/2 sand

20-24" 10YR 22 2.5Y 5/4 frequent/iarae sand

Hydric Soil Indicators:

____Histoesol —___Concretions

____Histic Epipedon ... High Organic Content in Surface Layer in Sandy Soils
____Sulfidic Qdor __Organic Streaking in Sandy Soils

____ Aquic Moisture Regime __listed On Local Hydric Soils List

— Reducing Conditions .. Listed on National Hydric Soils List

____Gleyed or Low-Chroma Colors . Other (Explain in Remarks)

Remarks:

-Wetland Sails not present
-Most likely a Dragston transitional area, although map shows all Connaby muck

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X No Is the Sampling Point

Wetland Hydrology Present? Yes No_X Within a Wetland? Yes__ No_X_
Hydric Soils Present? Yes No X

Remarks:

-Mixed pine/hardwocd forest
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manual)

LD / X
{

Project / Site: Mid-Currituck Sound Bridge EIS
Applicant / Owner: North Carolina Turnpike Authority

Date:_ 15 July 2008
County: Currifuck

Investigator: S. Beck (CZR Inc. Environmental Consultants) State: North Carolina
Do normal circumstances exist on the site? Yes_ X __ No Comm ID: EMW-F
is the site significantly disturbed {Atypical situation)}? vyes No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No__ X Plot ID:__N/A

(explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum  indicator Dominant Plant Species Stratum_  indicator
1. Osmunda reqalis H * OBL 9. Woodwardia areolata H OBL
2. Magnolia virginiana T FACW+ 10.

3. Whboodwardia virginica H OBL 11.

4. Nvyssa biflora T OBL 12.

5. Morella cerifera T FAC+ 13.

6. Arundinaria gigantea H FACW 14.

T.__Acer rubrum T FAC 15.

8.  Saururus cernuus H OBL 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-}. 100%

Remarks:

-Wetland Vegetation present

HYDROLOGY
__ Recorded Data {Describe In Remarks): Wetland Hydrology Indicators
___ Stream, Lake, or Tide Gauge
__ X Aerial Photographs Primary Indicators:
___ Other ____ Inundated
_X_Saturated in Upper 12"
. No Recorded Data Available — Water Marks
____ Drift Lines

Field Observations:

Depth of Surface Water: NA (in.) Secondary Indicators:
X Oxidized Roots Channels in Upper 12"

Sediment Deposits
Drainage Patierns in Wetlands

Depth to Free Water in Pit:  >-24" (in.) X Water-Stained Leaves

Local Soil Survey Data

Depth to Saturated Soil: -107 {in.) _X__ FAC-Neutral Test
X

Other (Explain in Remarks)

Remarks:
~Tapered Trunks
-Wetland Hydrology present
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SOILS
o3 [ 32

Map Unit Name{Series and Phase): Munden fine sand Drainage Class: moderately well drained

Taxonomy (Subgroup):_thermic Aguic Hapludults Confirm Mapped Type? Yes__ No__ X

Profile Dascription:

Depth Matrix Colors Mottle Colars Mottle Texture, Concretions,
{inches) Horizon {Munsell Moist) {Munsell Moist} Abundance/Contrast  Structure, etc.
0-24" 10YR 2/1 lgamy sand/muck

Hydric Soil Indicators:

—_Histosol _____Concretions

_ Histic Epipedon _X__High Organic Content in Surface Layer in Sandy Soils
. Sulfidic Odor _X_ Organic Streaking in Sandy Soils

— Aquic Moisture Regime __ lListed On Local Hydric Soils List

—_ Reducing Conditions __ Listed on National Hydric Soils List

_%_ Gleyed or Low-Chroma Colors ___©Other (Explain in Remarks)

Remarks:

-Wetland Sails present
-Most likely within Portsmouth area, although map shows Munden

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X No Is the Sampling Point

Wetland Hydrology Present? Yes_X No Within a Wetland? Yes X No___
Hydric Soils Present? Yes_X No

Remarks:

-Wet hardwood forest
-Upland boundary defined by development
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Edarg Oowat ¥

DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manuail}

LoD a / g
Project / Site: Mid-Currituck Sound Bridae EIS Date:_7 May 2008
Applicant / Owner: North Carolina Turnpike Authority County: Currituck

Investigator:

S. Beck (CZR Inc. Environmental Consuitants)

State: North Carolina

Do normmal circomstances exist on the site? Yes_ X__ No Comm ID:_ DL & v ¥

Is the site significantly disturbed (Atypical sitbation)? Yes No_ X Transect ID:__ N/A

Is the area a potential problem area? Yes, No__X Plot ID:__N/A
(explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum_ Indicator Dominant Plant Species Stratum_  Indicator

1. _Acer rubrum S FAC 9, Parthenocissus guinqguefolia_ V FAC

2. _Arundinarnia gigantea H EACW 10._Pteridium aguilinum H FACU

3. Juncus effusus H FACW+ |11, Quercus falcata S FAC+

4. Juncus roemeranus H OBL 12._Fraxinus pennsyivanica =] FACW

5. Juncus gerardii H OBL 13.

6. Smilax bona-nox V FAC i4.

7. Morella cerifera ) FAC+ 15.

8. lonicera japonica A% FAC- 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-}.

>83%

Remarks:

Wetland Vegetation Present

HYDROLOGY

____ Recorded Data (Describe In Remarks):
______ Stream, Lake, or Tide Gauge
__X_ Aerial Photographs
____ Dther

_____ No Recorded Data Available

Field Observations:

Depth of Surface Water: N/A (in.)
Depth to Free Waterin Pit:  -5" {in.)
Depth to Saturated Soil: -18"(in.)

Wetland Hydrology Indicators

Primary Indicators:
_ Inundated
_X Saturated in Upper 12"
_____ Water Marks
____ Driit Lines
... Sediment Deposits
. Drainage Patterns in Wetlands
Secondary Indicators:
_X Oxidized Roots Channels in Upper 12”
____ Water-Stained Leaves
Local Soil Survey Data
FAC-Neutrai Test
Other (Explain in Remarks)

|

Remarks:

Wetland Hydrology Present
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SOILS

wo%“/“iﬁ

Map Unit Name
(Series and Phase):___Conaby muck

Drainage Class; very poorly drained

Confirm Mapped Type? Yes No_X

Taxonomy (Subgroup):__thermic Histic Humaaguepts

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{Inches) Horizon {Munsall Moist) {(Munsell Moist) Abundance/Contrast = Structure, etc,
g-2" 10YR 21 loamy sand
2-20" 10YR 442 loamy sand
20-24" 10YR 4/2 loamy sand/ large

woody debris

Hydric Soll Indicators:

____Histosol __ Concretions

____Histic Epipedon ___High Qrganic Content in Surface Layer in Sandy Solls
—__Sulfidic Odor X Organic Streaking in Sandy Soils

_X_Aquic Moisture Regime —.Listed On Local Hydric Soiis List

__.Reducing Conditions —Listed on National Hydric Soils List

X__ Gleyed or Low-Chroma Colors e StheEr {Explain in Remarks)

Remarks:

Wetland Soil Present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes _X No Is the Sampling Point

Wetland Hydrology Present? Yes_X No Within a Wetland? Yes_X No_
Hydric Soils Present? Yes_X No

Remarks:

Previously filled with wetland soils, exists under maintained powerlines.
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DATA FORM

Onet Lo v

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site:___Mid-Currituck Sound Bridge EIS

Date:_7 May 2008

Applicant / Qwner: North Carglina Turnpike Authority

County: Currituck

Investigator: S. Beck {CZR Inc. Environmental Consultants) State: North Carolina
Do normal circumstances exist on the site? Yes_ X__No CommID:_D{ & o
Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect ID:___N/A

Is the area a potential problem area? Yes No_ X Plot ID;___N/A

(explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum  Indicator Dorplnant Plant Spscies Stratum_  Indicator
1.  Acerrubrum S FAC 9,

2. Quercus falcala s FAC+ 10.

3. PFlerdium aguilinum H FACU 11.

4. Parthenocissus quinguefolia V. FAC |12

5. lonicersa japonica \' FAC- 13.

6. Smilax bona-nox \'4 FAC 14.

7. Morella cerifera 5] FAC+ 15.

B. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAG-). _>71%

Remarks:

Wetland Vegetation Present

HYDROLOGY
____ Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
____ Stream, Lake, or Tide Gauge
__X Aerial Photographs Primary Indicators:
___ Other —___Inundated
___ Saturated in Upper 12"
___ Water Marks

No Recorded Data Available

Field Observations:

Depth of Surface Water: N/A{in.) Secondary Indicators:

Depth to Free Water in Pit:  >-24°(in.)

Depth to Saturated Soil: >-24°(in.) -

Sediment Deposits

Water-Stained Leaves

Drift Lines

DPrainage Patterns in Wetlands

Oxidized Roots Ghannels in Upper 12"

Local Soil Survey Data
FAC-Neutrai Test
Other (Explain in Remarks)

Remarks:

Wetland Hydrology Not Present
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SOILS

Map Unit Name

(Series and Phase):___ Conaby muck

Drainage Class: very pooriy drained

Confirm Mapped Type? Yes No X

Taxonomy (Subgroup):__thermic Histic Humaguepts

Proflle Description:
Depth Matrix Colors

Mottle Colors Motile

Texture, Concrelions,

{Inches) Horizon {Munsell Malst} {Munsell Moist} Abundancei/Contrast = Structurs, etc.
g-2" 10YR 211 loamy sand
2-24" 10YR _4/3 loamy sand

Hydric SoilIndicators;

_ Histosol Concretions

____Histic Eplpedon

___Sulfidic Odor

____Anuic Moisture Regime
____Reducing Conditions
___Gleyed or Low-Chroma Colors

—_ High Organic Content in Surface Layer in Sandy Soils
____Organic Streaking in Sandy Soils

__Listed On Local Hydric Soils List

___Listed on National Hydric Soils List

.. Other (Explain in Remarks)

Remarks:

-High proportion of uncoated sand grains
-Wetland Scil Not Present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes
Wetland Hydrology Present? Yes
Hydrle Solls Present? Yes

Is the Sampling Point
Within a Wetland?

No
No X Yes.  No X
No_X

Remarks:

-Previously filled with wetland soils, exists under maintained powerlines.

-Large pile of fill
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manual)

e LIRS

Project / Site: Mid-Currituck Sound Bridge EIS Date:_ 22 July 2008
Applicant / Owner: North Carolina Turnpike Authority County: Currituck
Investigator: 5. Beck {CZR Ine. Environmental Consuliants) State: North Carolina

Do normal circumstances exist on the site?

Is the site significantly disturbed (Atypical situation)? Yes

Is the area a potential problem area?
(explain on reverse if needed)

Yes_ X __ No Comm ID: DC-D

No_ X Transect ID: N/A
Yes No_ X Plot'ID: N/A

VEGETATION

Dominant Plant Species Stratum  Indicator Dominant Plant Species Stratum Indicator
1. Salix niqfa T QOBL 9. Woodwardia areolata H QOBL
2. Persesa borbonia T FACW 10._Liguidambar styraciflua T FAC+
3. Morella cerifera 5 FAC+ 11._Caminus caroliniana T FAC
4, Osmunda reqgalis H OBL 12. Juncus roemeranus H OBL
5. Smilax rotundifolia \ FAC 13.

6. Arundinaria gigantea H FACW 14.

7. Acer rubrum T FAC 15,

B. Saunurus cemuus H QOBL 16.

Percent of Dominant Species that are OBL, FACW, or FAGC excluding FAG-}. 100%

Remarks:

-Wetland Vegetation present

HYDROLOGY

____ Recorded Data (Describe In Remarks):
____ Stream, l.ake, or Tide Gauge
_ X _ Aerial Photographs
___ Other

No Recorded Data Available

Field Observations:

Depth of Surface Water: NA (in.)
Depth to Free Waterin Pit:  -10" (in.)
Depth to Saturated Soil: -5" (in.)

Wetland Hydrology Indicators

Primary Indicators:
____Inundated
_X Saturated in Upper 12"
_X_  Water Marks
__ DriftLines
____ Sediment Deposits
____ Drainage Patterns in Wetlands

Secondary Indicators:
¥ __ Oxidized Roois Channels in Upper 12"

X __ Water-Stained Leaves
Local Soil Survey Data
X __ FAC-Neutral Test

Other {Explain in Remarks)

Remarks:

-Wetland Hydrology present
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SOILS u;b"gfm/‘%f - 45‘5

Map Unit Name(Series and Phase): Osier fine sand  Drainage Class:_poorly drained

Taxonomy (Subgroup):_ thermic Typic Psammaquenis Gonfirm Mapped Type? Yes No_X
Profile Description:
Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches} Horizon {Munsell Moist) {Munsell Moist) Abundance/Contrast _ Structure, ete.

0-6 10YR 21 muck

6-24 10YR 3/2 sand

Hydric Soil indicators:

___ Histosol ____ Concretions

___ Histic Epipedon _X__High Organic Content in Surface Layer in Sandy Soils
__ Sulfidic Odor _X__Organic Streaking in Sandy Soils

__ Aquic Moisture Regime ____ Listed On Local Hydric Soils List

__ Reducing Conditions __ Listed on National Hydric Soils List

_X Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)

Remarks:

-Wetland Soils present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X_ No Is the Sampling Point

1 Wetland Hydrology Present? Yes _X No Within a Wetland? Yes_ X _ No
Hydric Soils Present? Yes _X  No
Remarks:

-Wet Maritime Forest and Swamp located in large paraliel interdunal swales
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DATA FORM
.ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Currituck Sound Bridge EIS

Date:_22 July 2008

Applicant / Owner: North Carolina Turnpike Autharity County: Currituck
Investigator: 8. Beck {CZR Inc. Envirenmental Consuliants) State: Morth Carolina
Do normal circumstances exist on the site? Yes_ X__ HNo Comm ID:_DC-up

Is the site significantly disturbed (Atypical situation)? vYes No__X Transect ID:___N/A
Is the area a potential problem area? Yes No__ X Plot ID;_ N/A

{explain on reverse if needed)

VEGETATION

Dominant Plant Spacies Stratum Indicator Domi{@nt Plant Species Stratum  Indicator
1. Acer rubrum T FAC 9,

2. Finus taeda T FAC 10.

3. Liguidambar styraciflua T FAC 11.

4. [llex opaca T FAC- 12,

B. Smifax bona-nax vV FAC 13.

6. Morella cerifera 5 FAC+ 14,

7. 18,

8. 16,

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

>83%

Remarks:

Wetland Vegetation Present

HYDROLOGY

___ Recorded Data (Describe In Remarks):
Stream, Lake, or Tide Gauge

Wetland Hydrology Indicators

X Aerial Photographs
____ Other

No Recorded Data Available

Field Observations:

Depth of Surface Water: N/A {in.)
Depth to Free Water in Pit:  >-24"(in.)
Depth to Saturated Soil: >-24"(in.)

Primary Indicators:
____Inundated
____ Saturated in Upper 12"
____ Water Marks
____ DriftLines
____ Sediment Deposits
—__ Drainage Patterns in Wetlands

Secondary Indicators:

Oxidized Roots Channels in Upper 12"
Water-Stained Leaves

Local Soil Survey Data

FAC-Neutral Test

_____ Other (Explain in Remarks)

Remarks:

Wetland Hydrology Not Present
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SOILS

Map Unit Name
{Series and Phase):___ Fripp fine sand Drainage Class:___ excessively drained

Taxonomy (Subgroup): __uncoated Typic Quarizipsamments Confirm Mapped Type? Yes No X

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches} Horizon {Munse!l Moist} {Munsell Moist} Abundance/Contrast = Structure, ete.

0-2° 10YR_2/1 foamy sand

2-24" 10YR _4/3 loamy sand

Hytdric Soil Indicators:

____Histosol __ Concretions

____Histic Epipedon ___High Organic Content in Surface Layer in Sandy Soils
____Sulfidic Odor ' ____Organic Streaking in Sandy Soils

__ Agquic Molisture Regime __ Listed On Local Hydric Soils List

__ Reducing Conditions ___ Listed on National Hydric Soils List

____ Gleyed or Low-Chroma Coiors ____Other (Explain in Remarks)

Remarks:

-High proportion of uncoated sand grains
-Wetland Soil Not Present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X_ No Is the Sampling Point

Wetland Hydrology Present? Yes No_X WithinaWetland? Yes  No_ X
Hydric Soils Present? Yes No_X

Remarks:

-Forested parallel dune ridge serigs
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

v o~ H 7

Mid-Currituck Sound Bridge EIS
North Carolina Turnpike Authority
S. Beck {CZR Inc. Environmental Consultanis)

Project / Site;
Applicant / Owner:
Investigator:

Date: 20 Oct 2008
County: Currituck
State: North Carolina

Do normal circumstances exist on the site? Yes_ X ___No
Is the site significantly disturbed (Atypical situation)? Yes No_ X
Is the area a potential problem area? Yes No_ X

{explain on reverse if needed)

Comm ID: NOW-E

Transect ID:__N/A
Plot ID:  N/A

VEGETATION

Dominant Plant Species Stratum  Indicator Dominant Plant Species Stratum_  Indicator
1. Morella cerifera S FAC+ 9.

2. Persea borbonia ST FACW 10.

3. Phragmites gustralis HIS FACW 11.

4. Juncus sp. H 12.

5. Spartina gynosuroides H OBL 13.

6. _Arundinaria gigantea H FACW 14,

7. Vaccinium corybosum S FACW 15.

B. i4.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

100%

Remarks:

-Wetland Vegetation prasent

HYDROLOGY

Recorded Data (Describe In Remarks):
____ Stream, Lake, or Tide Gauge

_X_Aerial Photographs Primary Indicators:

Wetland Hydrology Indicators

Other Inundated
X Saturated in Upper 12*
No Recorded Data Available Water Marks
Dift Lines

Field Observations:

Sediment Deposits
Drainage Patterns in Wetlands

Depth of Surface Water: NA (in.) Secondary Indicators:
.. . X Oxidized Roots Channels in Upper 12"
Depth to Free Water in Pit: -5" {in.) Water-Stained Leaves
___ Local Soil Survey Data
Depth to Saturated Soil: 0" (in.) _X__ FAG-Neutral Test

Other {Explain in Remarks)

Remarks:

-Wetlland Hydrology present
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SOILS st

Map Unit Name(Series and Phase): Corolla fine sand Drainage Class:_moderalely well drained to somewhat
poorly drained

Taxonomy (Subgroup):_uncoated Aguic Quartzipsammenis Confirm Mapped Type? Yes No_X

Profile Daeseription:

Depth Matrix Colors Mottle Colors Mottle Texture, Concratlons,
{inches) Horizon {Munsell Moist) {Munsell Molst} Abundance/Contrast Structure, etc.

0-8" 10YR_3/72 sand

6-20" 10YR 4/3 sand

Hydric Scil Indicators:

___ Histosol __ Concretions

___Histic Epipedon _X__High Organic Content in Surface Layer in Sandy Soiis
____ Sulfidic Odor _X__Organic Streaking in Sandy Soils

—__ Aquic Moisture Regime ___lListed On Local Hydric Soils List

- Reducing Conditlons __Listed on National Hydric Soils List

_¥ _ Gleyed or Low-Chroma Colors ____Other {Explain in Remarks)

Remarks:

-Wetland Soils present

WETLAND DETERMINATION

Hydrophylic Vegetation Present? Yes_X No Is the Sampling Point

Wetland Hydrology Present? Yes _X No Within a Wetland? Yes X No
Hydric Soils Present? Yes_X No

Remarks:

-Currituck Sound eastern share, including marsh transitioning to wetland shrub
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Currituck Sound Bridge EIS Date:__8 July 2008
Applicant / Owner: North Carolina Turnpike Authority County: Currituck
Investigator: 5, Beck (CZR Inc. Environmental Consultants) State:_North Carclina
Do normal circumstances exist on the site? Yes_ X No Comm ID: NOWE up
Is the site significantly disturbed (Atypical situation)? ves No_ X Transect ID:__N/A

Is the area a potential problem area? Yes No__X Plot ID:__N/A

(explain on reverse if needed)

VEGETATION
Dominant Plant Species Stratum  Indicator Dominant Plant Specles Stratum ]nc!lcator
1. Quercus virginiana ST FACU+ |9.
2. Diospyros virginiana ST FAC 10.
3. Smilax bona-nox \ FAC 11.
4. 12,
5. 13.
i 14.
T 15.
8 16.
>50%

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

Remarks:

-Wetland Vegetation not present

HYDROLOGY

___ Recorded Data (Describe In Remarks):
—_ SBtream, Lake, or Tide Gauge
__X_ Aerial Photographs
____ Other

_____ No Recorded Data Available

Field Observations:

Depth of Surface Water: NA (in.)
Depth to Free Water in Pit:  >-24"(in.)
Depth to Saturated Soil: >-24"(in.)

Wetland Hydrology Indicators

Primary Indicators:
______Inundated
_____Saturated in Upper 12"
Water Marks
Drifi Lines
Sediment Deposits
Drainage Patterns in Wetlands

1]

Secondary Indicators:
__ DOxidized Roots Channels in Upper 12*
____ Water-Stained Leaves
__ Local Soii Survey Data
_____ FAC-Neutral Test
__ Other (Expiain in Remarks)

Remarks:

Wetland Hydrology not present
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SOILS

Map Unit Name

{Series and Phase):__ Newhan fine sand

Drainage Class:__excessively drained

Taxonomy (Subgroup):

thermic Typic Udipsamiments

Confirm Mapped Type? Yes No_X

Profile Description:

Depth Matrix Colors Maottle Colors Mottle Texture, Concretians,
{inches) Horizon {Munsgll Moist) {Munsell Maoist) Abundance/Contrast Structurs, stc.
0-24" 10YR 5/3 sand
Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils

Aquic Moisture Regime
Reducing Conditions
Gleyed or Low-Chroma Colors

Listed On Local Hydric Soils List
Listed on National Hydric Soils List
Other {(Explain in Remarks)

Remarks:

Wetland Soil not present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No _ X Is the Sampling Point

Wetland Hydrology Present? Yes No__ X Within a Wetland? Yes__ No X
Hydric Soils Present? Yes No __X

Remarks:

Upland boundaries for Extended Project Area Outer Banks Wetlands (EOW/P, NOW!/P) defined by sandy

ridges, dunes and/or development
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

WS

Project / Site: Mid-Currituck Sound Bridge EIS Date:_ 15 Jan 2008
Applicant / Owner: North Carolina Turnpike Authority County: Currituck
Investigator: S. Beck (CZR Inc. Environmental Consultants) State: North Carolina
Do nomal circumstances exist on the site? Yes_ X No Comm ID: AP3wet
Is the site significantly disturbed (Atypical situation)? ves No_ X __ Transect ID:__N/A
Is the area a potential problem area? Yes No_ X Plot ID:__ N/A

{explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum Indicator
1. Morella cerifera S FAC+ 9.

2. Persea borbonia ST FACW 10.

3. Baccharis halmifolia S FAC 11.

4. Juncus sp. H 12.

5. Spartina cynosuroides H OBL 13.

6. Salix nigra ST OBL 14.

7. 15.

B. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-). 100%

Remarks:

-Wetland Vegetation present

HYDROLOGY

__ Recorded Data (Describe In Remarks):
____ Stream, Lake, or Tide Gauge
_ X Aerial Photographs
____ Other

____ No Recorded Data Available

Field Observations:

Wetland Hydrology Indicators

Primary Indicators:
__ X Inundated
__ Saturated in Upper 127
__X_ Water Marks
__X_DriftLines
____ Sediment Deposits
Drainage Patterns in Wetlands

Depth of Surface Water: NA (in.) Secondary Indicators:
L . Oxidized Roots Channels in Upper 12"
Depth to Free Water in Pit: 0" {in.) Water-Stained Leaves
Local Soil Survey Data
Depth to Saturated Soil: 0" (in.) _X__ FAC-Neutral Test
____ Other (Explain in Remarks)
Remarks:

-Wetland Hydrology present
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SOILS

WorG
Map Unit Name(Series and Phase): Newhan fine sand Drainage Class:_excessively drained
Taxonomy {(Subgroup):__uncoated Typic Quartzipsamments Confirm Mapped Type? Yes No_X
Profile Description:
Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Horizon (Munsell Moist} (Munsell Moist) Abundance/Contrast  Structure, etc.
0-24" 2.9Y 4N sand

Hydric Soil Indicators:

Histosol Concretions

Histic Epipedon High Organic Content in Surface Layer in Sandy Soils

Sulfidic Odor Organic Streaking in Sandy Soils

Aquic Moisture Regime Listed On Local Hydric Soils List

Reducing Conditions Listed on National Hydric Soils List

X Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

-Wetiand Scils present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes

X _ No Is the Sampling Point
Wetland Hydrology Present? Yes _X No Within a Wetland? Yes X No
Hydric Soils Present? Yes _X _No
Remarks:

-Currituck Sound eastern shore, including marsh transitioning to wetland shrub
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Currituck Sound Bridge EIS
Applicant / Owner: North Carolina Turnpike Authority

Date:_ 15 Jan 2008
County: Currituck

Investigator: 8. Beck {CZR inc. Envirenmental Consultants) State: North Carclina
Do normal circumstances exist on the site? Yes X No Comm ID: AP3 up
Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No_ X Plot ID:__N/A

(explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum_  Indicator Dominant Plant Species Stratum |Indicator
1. Quercus virginiana ST FACU+ |9.

2.  Baccharis halmifolia ] FAC 10.

3.  Smifax bona-nox \ FAC 1.

4.  Persea borbania ST FACW 12.

5. Morella cerifera ] FAC+ 13,

6. 14,

7. 15.

8. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

>50%

Remarks:

-Wetland Vegetation present

HYDROLOGY
Recorded Data (Describe In Remarks): Wetland Hydrology Indicators

____ Stream, Lake, or Tide Gauge

_ X Aerial Photographs Primary Indicators:

____ Other .. Inundated

v Saturated in Upper 127
___ No Recorded Data Available o Water Marks
Drift Lines

Field Observations:

Depth of Surface Water: NA (in.) Secondary Indicators:
Oxidized Roots Channels in Upper 12"

Sediment Deposits
Drainage Patterns in Wetlands

Depth to Free Water in Pit:  >-24"(in.) Water-Stained Leaves

Local Soil Survey Data

Depth to Saturated Soil: >-24"(in.) FAC-Neutral Test

Other (Explain in Remarks)

Remarks:

Wetland Hydrology not present
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SOILS

Map Unit Name

(Series and Phase).__Newhan fine sand Drainage Class:_ excessively drained
Taxonomy (Subgroup):_uncoated Typic QuartzipsammentsConfirm Mapped Type? Yes No_X
Profile Description:

Depth Matrix Colors Mottle Cofors Mottie Texture, Concretions,
{inches) Horizon (Munsell Moist) {Munsell Moist) Abundance/Contrast Structure, efc.
0-24" 2.5Y 6/4 sand

Hydric Soil indicators:

____Histosol . Concretions

____Histic Epipedon ... High Organic Content in Surface Layer in Sandy Soils
___ Sulfidic Odor - Organic Streaking in Sandy Soils

__ Aquic Moisture Regime ... Listed On Local Hydric Soils List

__ Reducing Conditions ... Listed on National Hydric Soils List

__ Gleyed or Low-Chroma Colors .......Other (Explain in Remarks)

Remarks:

Wetland Scil not present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes _X No Is the Sampling Point

Wetland Hydrology Present? Yes No _X Within a Wetland? Yes_ No_X
Hydric Soils Present? Yes No _ X

Remarks:

Upland boundaries for shoreline wetlands defined by OHWM, sandy ridges, dunes and/or development
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

(M4 A

Project / Site:

Mid-Currituck Sound Bridge EiS

Date:__15 Jan 2008

Applicant / Owner:

North Carolina Turnpike Authority

County: Currituck

Investigator:

S. Beck (CZR Inc. Environmental Consultants)

State: North Carolina

Do normal circumstances exist on the site? Yes_ X No Comm ID: APZ2wet

Is the site significantly disturbed (Atypical situation)? ves No_ X Transect ID:__N/A

Is the area a potential problem area? Yes No_ X Plot ID:__N/A
(explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum_  Indicator Dominant Plant Species Stratum  Indicator

1.__Morelila cerifera S FAC+ 9.

2. Persea borbonia ST FACW 10.

3._ Baccharis halmifolia S FAC 1.

4.  Juncus sp. H 12,

5. Spartina cynosuroides H OBL 13.

6. Salix nigra ST OBL 14,

7. 15.

8. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

100%

Remarks:

-Wetland Vegetation present

HYDROLOGY

___ Recorded Data {Describe In Remarks}):
____ Stream, Lake, or Tide Gauge
__X_Aerial Photographs
____ Other

__ No Recorded Data Available

Field Observations:

Wetland Hydrelogy Indicators

Primary Indicators:
_ % _Inundated
____Saturated in Upper 12"
X_ Water Marks

X _ Drift Lines

Sediment Deposits
Drainage Patterns in Wetlands

Depth of Surface Water: NA (in.) Secondary Indicators:
N X Oxidized Roots Channels in Upper 12”
Depth to Free Waterin Pit: __0"{in.) Water-Stained Leaves
Local Soil Survey Data
Depth to Saturated Soil: g” (in.) X__ FAC-Neutral Test
Other (Explain in Remarks)
Remarks:

-Wetland Hydrology present
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SOILS

LA AL
Map Unit Name(Series and Phase): Newhan fine sand Drainage Class: _excessively drained
Taxonomy (Subgroup):_uncoated Typic Quarizipsamments Confirm Mapped Type? Yes No_X
Profile Description:
Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches}) Horizon {Munsell Moist} (Munsell Moist) Abundance/Contrast Structure, etc.
0-24" 2.5Y 41 sand

Hydric Soil Indicators:

Histosol Concretions

Histic Epipedon High Organic Content in Surface Layer in Sandy Soils

Sulfidic Odor Organic Streaking in Sandy Soils

Aquic Moisture Regime Listed On Local Hydric Soils List

Reducing Conditions Listed on National Hydric Soils List

X __Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

-Wedtland Soils present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X No

Is the Sampling Point

Wetland Hydrology Present? Yes_X No Within a Wetland? Yes X No
Hydric Solils Present? Yes _X No
Remarks:

-Currituck Sound eastern shore, including marsh transitioning to wetland shrub
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Currituck Sound Bridge EIS
Applicant / Owner: Naorth Carolina Turnpike Authority

Date:_ 15 Jan 2008
County: Currituck

Investigator: S. Beck (CZR Inc. Environmental Consuitanis} State: North Carolina
Do normal circumstances exist on the site? Yes_ X No Comm ID: AP2 up

Is the site significantly disturbed (Atypical situation)? ves No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No_ X Plot ID:__N/A

(explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum  Indicator
1. Diospyros virginica S FAC 9.

2.  llex vomitoria S FAC 10.

3. Smilax rotundifolia \ FAC 11.

4.  Persea borbonia 5/T FACW 12.

5. 13.

6. 14,

7. 15.

8. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

100%

Remarks:

-Wetland Vegetation present

HYDROLOGY

—__ Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
_____ Stream, Lake, or Tide Gauge
__X_Aerial Photographs Primary Indicators:
____ Other _____lnundated

Water Marks

No Recorded Data Available
Drift Lines

Field Observations:

Depth of Surface Water: NA (in.) Secondary Indicators:
Oxidized Roots Channels in Upper 12"

Saturated in Upper 12”

Sediment Deposits
Drainage Patterns in Wetlands

Depth to Free Water in Pit: >-24"(in.) ___ Water-Stained Leaves

Local Soil Survey Data

Depth to Saturated Soil: >-24"(in.) —_ FAC-Neutral Test

Other (Explain in Remarks)

Remarks:

Wetland Hydrology not present
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SOILS

Map Unit Name
(Series and Phase):_ Newhan fine sand Drainage Class:_ excessively drained
Taxonomy (Subgroup):_uncoated Typic QuartzipsammentsConfirm Mapped Type? Yes No_X
Profile Description:
Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
(inchas) Horizon {Munsell Moist) {Munsell Moist) Abundance/Contrast Structure, ete.
0-24" 2.5Y 6/4 sand

Hydric Soil Indicators:

—__Histosol ___ Concretions

___ Histic Epipedon _____High Organic Content in Surface Layer in Sandy Soils
___ Sulfidic Odor _____Organic Streaking in Sandy Soils

—_Aquic Moisture Regime ____ Listed On Local Hydric Soils List

___Reducing Conditions ____ Listed on National Hydric Soils List

____Gleyed or Low-Chroma Colors ___ Other (Explain in Remarks)

Remarks:

Wetland Saoil not present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes__X No Is the Sampling Point

Wetland Hydrology Present? Yes No X Within a Wetland? Yes___ No_X
Hydric Soils Present? Yes No_ X

Remarks:

Upland boundaries for shoreline wetlands defined by OHWM, sandy ridges, dunes and/or development
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

W05 0

Project / Site: Mid-Currituck Sound Bridge EIS
Applicant / Owner: North Carclina Turnpike Authority

Date: 15 Jan 2008
County: Currituck

Investigator: S. Beck (CZR Inc. Environmental Consuitants) State: North Carolina
Do normal circumstances exist on the site? Yes_ X No Comm ID: AP 1wet
Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect ID:__ N/A
Is the area a potential problem area? Yes No_ X Plot ID:__N/A

{explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum  Indicator
1. Morella cerifera S FAC+ 9.

2. FPersea borbonia ST FACW 10.

3. Baccharis halmifolia S FAC 11.

4.  Juncus sn. H 12,

5. Sparina cynosuroides H OBL 13.

6. Salix nigra ST OBL 14.

7. 15.

8. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

100%

Remarks:

-Wetland Vegetation present

HYDROLOGY
____ Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
—__ Stream, Lake, or Tide Gauge
_ XA Aerial Photographs Primary Indicators:
____ Other _ X Inundated
____ Saturated in Upper 12°
___ No Recorded Data Available X Water Marks
__X_ Drift Lines

Field Observations:

Depth of Surface Water: NA ]in.) Secondary Indicators:

Oxidized Roots Channels in Upper 12"
Water-Stained Leaves
Local Soil Survey Data

Depth to Free Water in Pit: 0" {in.)

Sediment Deposits
Drainage Patterns in Wetlands

Depth to Saturated Soil: 0" (in.) X FAC-Neutral Test

Other {Explain in Remarks}

Remarks:

-Wetland Hydrology present
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SOILS w050

Map Unit Name(Series and Phase): Corolla fine sand Drainage Class: moderately well drained to somewhat
poorly drained

Taxonomy (Subgroup):_uncoated Aquic Quartzipsamments Confirm Mapped Type? Yes No_X

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Horizon {Munsell Moist} (Munsell Moist) Abundance/Contrast Structure, etc.
0-24” 2.5Y 41 sand

Hydric Soil Indicators:

___Histosol —___Concretions

____Histic Epipedon . High Organic Content in Surface Layer in Sandy Soils
—_ Suifidic Odor __ Organic Streaking in Sandy Soils

____ Aquic Moisture Regime . Listed On Local Hydric Soils List

. Reducing Conditions — listed on National Hydric Soils List

_X__Gleyed or Low-Chroma Colors ... Other (Explain in Remarks)

Remarks:

-Wetland Soils present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X No Is the Sampling Point

Wetland Hydrology Present? Yes X No Within a Wetland? Yes X No_
Hydric Soils Present? Yes _X_ No

Remarks:

-Currituck Sound eastern shore, including marsh transitioning to wetland shrub
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Currituck Sound Bridge EIS
Applicant / Owner: North Carplina Turnpike Authority

Date:_ 15 Jan 2008
County: Currituck

Investigator: S. Beck {CZR Inc. Environmental Consultants) State: North Carolina
Do normal circumstances exist on the site? _ Yes_ X___No Comm ID: AP1 up

Is the site significantly disturbed (Atypical situation)? vYes No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No_ X Plot ID:__N/A

{explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum_  Indicator
1. Quercus virginiana ‘ ST FACU+ |8.

2.  llex vomitoria S FAC 10,

3. Smilax rotundifolia \ FAC 11.

4. Persea borbonia ST FACW 12

5. 13.

6. 14,

7. 15.

8. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-}.

>50%

Remarks:

-Wetland Vegetation not present

HYDROLOGY
____ Recorded Data (Describe in Remarks): Wetland Hydrology Indicators
_____ Stream, Lake, or Tide Gauge
__X_Aerial Photographs Primary Indicators:
_____ Other _____Inundated
_____Saturated in Upper 12"
No Recorded Data Available Water Marks
Drift Lines

Field Observations:

Depth of Surface Water: NA (in.} Secondary Indicators:
Oxidized Roots Channels in Upper 12”

Sediment Deposits
Drainage Patterns in Wetlands

Depth to Free Water in Pit: >-24"{in.) ____ Water-Stained Leaves

Local Soil Survey Data

Depth to Saturated Soil: >-24"(in.) —_ FAC-Neutral Test

Other {Explain in Remarks)

Remarks:

Woetland Hydrology not present, ORs present > -20"
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SOILS

Map Unit Name
(Series and Phase):_ Corolla fing sand Drainage Class:_ moderately well drained to
somewhat poorly drained
Taxonomy (Subgroup):_uncoated Aquic QuartzipsammentsConfirm Mapped Type? Yes No_X
Profile Description:
Depth Matrix Colors Mottie Colors Mottle Texture, Concretions,
{inches) Horizon {Munsell Moist) Munsell Moist} Abundance/Contrast Structure, efc.
0-18" 10YR 3/2 loamy sand
18-20 10YR 5/3 sand
Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor Organic Streaking in Sandy Soils
Aqguic Moisture Regime Listed On Local Hydric Sails List
Reducing Conditions Listed on National Hydric Soils List
Gleyed or Low-Chroma Colors Other (Explain in Remarks)

Remarks:

Wetland Soil not present, > 50% uncoated sand grains throughout

“WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes No _ X Is the Sampling Point
Wetland Hydrology Present? Yes No X Within a Wetland? Yes_  No_ X
Hydric Soils Present? Yes No __ X
Remarks:

Upland boundaries for shoreline wetlands defined by OHWM sandy ridges, dunes and/or development
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DATA FORHMM
ROUTINE WETLAND DETERRIINATION
(1987 COE Wetlands Determination Manual)

urJ‘SKe/f}

Project / Site: Mid-Currituck Sound Bridue EIS
Applicant / Owner: North Caralina Turnpike Authority

Date:_ 16 July 2008
County: Currituck

Investigator: S. Beck (CZR Inc. Environmental Consuitants) State: North Carolina
Do normal circumstances exist on the site? Yes__ X __No Comm ID: EQW-S
Is the site significantly disturbed (Atypical situation)? Yes No__ X Transect ID:__N/A
Is the area a potential problem area? Yes No_ X Plot ID:__N/A

{explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum Indicator Dominant Plant Species Stratum  Indicator
1. Taxodjurn distichum T OBL 9,

2. Persea horbonia T FACW 10.

3. Morella cerifera S FAC+ 11.

4. Osmunda regalis H OBL 12.

5. Smilax ratundifolia Y FAC 13.

6._ lLonicerg japonica i FAC- 14,

7. Toxicoendron radicans v FAC 15.

8. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

>B5%

Remarks:

“Weitland Vegetation present

HYDROLOGY

Recorded Data {Describe In Remarks}): Wetland Hydrology Indicators

_____ Stream, Lake, or Tide Gauge
X _ Aerial Photographs Primary Indicators:
Other - Inundated
— Saturated in Upper 12"

No Recorded Data Available — Water Marks

— Drift Lines

Field Observations:

Depth of Surface Water: NA {in.) Secondary Indicators:
X ___ Oxidized Roots Channels in Upper 127

Sediment Deposits
Drainage Patterns in Wetlands

Depth to Free Water in Pit: ~ >-24" {in.} X__ Water-Stained Leaves

Depth to Saturated Soil: >-15" {in.)

Il

Local Soil Survey Data
FAC-Neutral Test
Other (Explain in Remarks)

Remarks:

-Wetland Hydrology present
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SOILS

Mgig/(—'—

Map Unit Name{Series and Phase):_Duckston fine sand

Drainage Class: poorly drained

Taxonomy (Subgroup):_thermic Typic Psammaquents Confirm Mapped Type? Yes

No X

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Horizon {Munsell Moist} (Munsell Moilst} Abundance/Contrast Structure, etc,
0-3 10YR 2/1 loamy sand
3-20 2.5Y 5/2 sand
20-24 GLEY 1.5/10Y sand
Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon X__High Organic Content in Surface Layer in Sandy Soils
Sulfidic Odor X __Organic Streaking in Sandy Saoils

Adquic Moisture Regime
Reducing Conditions
X Gleyed or Low-Chroma Colors

Listed On Local Hydrie Sails List
Listed on National Hydric Soils List
Other (Explain in Remarks)

Remarks:

-Wetland Soils present

WETLAND DETERMINATION

Hydraphytic Yegetation Present? Yes
Wetland Hydrology Present? Yes
Hydrie Soils Present? Yes

Is the Sampling Point

X _ No
X_ No Within a Wetland? Yes X No__
X  No

Remarks:

-Maritime Swamp surrounding inlet to Currituck Sound
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

m§‘7 e 5‘:50..
Project/ Site: Mid-Currituck Scund Bridge EIS Date:__16 July 2008
Applicant  Owner: North Carolina Turnpike Authority County: Currifuck
investigator: S. Beck {CZR Inc. Environmental Consultants) State: North Carolina
Do normal circumstances exist on the site? Yes_ X__ HNo Comm ID: EQW-J
Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No X PlotiD:  N/A

{explain on reverse if needed)

VEGETATION
Domlnant Plant Specles Strafum  Indicator, Bominant Plant Species Stratum_  Indicator
1. Salix_nigra ST oBL 9,
2. Persea borbonia ST FACW 10.
3. Baccharis sp. HIS 11,
4. _ Phragmites ausiralis H/S FACW 12,
5. Smilax rotundifolia \ FAC 13.
6.__Moreila cerifera S FAC+ 14,
7.__Juncus sp. H 15.
B.__Spartina cynosuroides H OBL 16.
Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-}. 100%

Remarks:

-Wetland Vegetation present

HYDROLOGY

—_ Recorded Data (Describe In Remarks):
____ Stream, Lake, or Tide Gauge
__X_Aerial Photographs
____ Other

Mo Recorded Data Available

Field Observations:

Depth of Surface Water: NA {in.)
Depth to Free Water in Pit: >-24" {in.}
Depth to Saturated Sofi: >-24" (in.)

Wetland Hydrology Indicators

Primary Indicators:
____Inundated
__ Saturated in Upper 12"
_____ Water Marks
Drift Lines
Sediment Deposits
Drainage Patterns In Wetlands

Secondary Indicators:
_¥X _ Oxidized Roots Channels in Upper 12"
Water-Stained Leaves
Local Soil Survey Data
X __ FAC-Neutral Test
Other (Explain in Remarks}

Remarks:

-Wetland Hydrology present
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SOILS w75 e

Map Unit Name(Series and Phase): Corolla fine sand Drainage Class:_moderalely well drained to somewhat
poorly drained

Taxonomy {(Subgroup):__uncoated Aguic Quartzipsamments Confirm Mapped Type? Yes No_X

Profile Deseription:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Horizon {(Munsell Moist) {(Munsell Moist} Abundance/Contrast Structure, stc.

013" 2.5Y 6/3 sand

13-24" 10YR 6/2 7.5YR 5/8 many, small. distinct __sand

Hydric Soil Indicators:

____Histasol __ Concretions

___Histic Epipedon _X__ High Organic Content in Surface Layer in Sandy Soils
____Sulfdic Odor _X__Organic Streaking in Sandy Soils

____Aguic Maisture Regime ____listed On Local Hydric Soils List

____Reducing Conditions __Listed on National Hydric Soils List

_X__Gleyed or Low-Chroma Colors ____ Other (Explain in Remarks}

Remarks:

-Wetland Soils present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X No Is the Sampling Point

Wetland Hydrology Present? Yes_X_No Within a Wetland? Yes X No__
Hydric Soils Present? Yes_X No

Remarks:

-Currituck Sound eastern shore, including marsh transitioning to wetland shrub
-Upland boundary defined by developement
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manuai)

0G0
Project / Site:____Mid-Currituck Sound Bridge EIS Date: 16 July 2008
Applicant / Owner: North Carelina Tumpike Authority County: Currituck
Investigator: S. Beck {CZR Inc. Environmental Consultants) State:_ North Carolina
Do normal circumstances exist on the site? Yes__X%__ No Comm ID: EOW-E
Is the site significantly disturbed (Atypical situation)? ves No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No__ X PlotID:_ N/A_
(explain on reverse if needed)
VEGETATION
Dominant Plant Species Stratum ndicator Dominant Plant Spegles Stratum  Indicator
1._ Osmunda cinnamomea H FACW= |[9.
2. Toxicgdendron radicans Vv FAC 10.
3. _Osmunda regalis H OBL 11.
4. Acer rubrum ST FAC 12,
5. Smilax bona nox \ FAC 13.
6. Morelia cerifera S FAC+ 14.
7. Pinus taeda T FAC 15.
8. 16,
Percent of Dominant Species that are OBL, FACW, or FAC excluding FAGC-). 100%
Remarks:
-Welland Vegetation present
HYDROLOGY
Recorded Data {Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tide Gauge
X Aerial Photographs Primary Indicators:
Other —___Inundated
—___Saturated in Upper 12"
____ No Recorded Data Available —— Water Marks
__ Drift Lines
. - . ____ Sediment Deposits
Field Observations: ____ Drainage Patterns in Wetlands
Depth of Surface Water: NA (in.) Secondary Indicators:
Lo ) X Oxidized Roots Channels in Upper 12"
Depth to Free Water in Pit:  >-24" {in.) "~ Water-Stained Leaves
_____ Local Soil Survey Data
Depth to Saturated Soil: >-24" (in.) _X__ FAG-Neutral Test
____ DOther (Explain in Remarks)

Remarks:

-“Wetland Hydrology present
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SOILS

M OG0
Map Unit Name(Series and Phase): Duckston fine sand Drainage Class: poorly drained
Taxonomy (Subgroup):_ thermic Typic Psammagquents Confirm Mapped Type? Yes No_X
Profile Description:
Depth Matrix Colors Motile Colors Mottle Texture, Concretions,
{inches) Horizon {Munsell Moist) {Munsell Moist} Abundance/Contmst _ Structure, etc.
0-13" 2.5Y 6/3 sand
13-24" 10YR 6/2 7.5YR 5/8 many, small, distinct _sand
Hydric Soil Indicators:
__ Histosol Concretions
___Histic Epipedon High Organic Content in Surface Layer in Sandy Solls
__ Suliidic Odor X__ Organic Streaking In Sandy Soils
____Aquic Moisture Regime Listed On Lacal Hydric Soils List
____Reducing Conditions Listed on National Hydric Soils List
_X Gleyed or Low-Chroma Colors Other (Explain in Remarks)
Remarks:
-Wetland Soils present
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes_X No Is the Sampling Point
Wetland Hydrology Present? Yes_X No Within a Wetland? Yes X No
Hydric Solls Present? Yes_X No
Remarks:

-Roadside inferdunal swale/depressional wetland
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Currituck Sound Bridge EiS

Date:_ 8 July 2008

Applicant / Owner:

North Carolina Tumpike Authority

County: Currituck

Investigator:

5. Beck (CZR Inc. Environmental Consultants)

State: North Carolina

Do nomal circumstances exist on the site? Yes_ X __No Comm ID: _EQW up
Is the-site significantly disturbed (Atypical situation)? Yes No_ X Transect ID:__N/A
Is the area a potential problem area? Yes, No_ X Plot iD:__N/A

(explain on reverse if needed)

VEGETATION

Dominant Plant Specles Stratumn_  Indicator Dominant Plant Specjes Stratum Indicator
1. Quercus virginiana ST FACU+ }9.

2.  Toxicodendron radicans \ FAC 10,

3.  Smilax bona-nox \i FAC 11.

4, 12.

5. 13.

6 14,

7 15.

B 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-). >50%

Remarks:

~Wetland Vegetation not present

HYDROLOGY

____ Recorded Data (Describe In Remarks}):
____ Stream, Lake, or Tide Gauge
__ A Aerial Photographs
____ Other

____ No Recorded Data Available

Field Observations:

Depth of Surface Water: NA (in.)
Depth to Free Water in Pit: >-247(in.)
Depth to Saturated Soil: >-24"(in.)

Wetland Hydrology Indicators

Pritnary Indicators:
__ nundated
__._ Saturated in Upper 12"
____ Water Marks
—___ Drift Lines
. Sediment Deposits
____ Drainage Patterns in Wetlands
Secondary Indicators:
__ Oxidized Roots Channels in Upper 12*
__ Water-Stained Leaves
____ Locai Soil Survey Data
FAC-Neutral Test
Other (Explain in Remarks}

Remarks:

Wetland Hydrology not present
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SOILS

Map Unit Name

{Series and Phase):__Newhan fine sand

Drainage Class:  excessively drained

Taxonomy (Subgroup):

thermic Typic Udipsamments

Confirm Mapped Type? Yes__ No X

Profile Deseription:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Herizon {Munsell Moist) {Munsell Moist) Abundance/Contrast Structure, etc.
0-24” 10¥YR 5/3 sand

Hydric Soil indicators:

____Histosol

. Histic Epipedon

— Sulfidic Odor

—_ Aqguic Moisture Regime
—___Reducing Conditions
_____Gleyed or Low-Chroma Colors

__ Concretions

___High Organic Content in Surface Layer in Sandy Soils
____ Organic Streaking in Sandy Soils

___Listed On Local Hydric Soils List

____lListed on National Hydric Soils List

____ Other (Explain in Remarks)

Remarks:

Wetland Soil net present

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes_
Wetland Hydrology Present? Yes
Hydric Soils Present? Yes

No _ X Is the Sampling Point
No X Within a Wetland? Yes__  No X
No_ X

Remarks:

Upland boundaries for Extended Project Area Outer Banks Wetlands {EQW/P, NOW/P) defined by sandy

ridges, dunes and/or development
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

00
Project/ Site: Mid-Currituck Sound Bridge E1S Date:_ 16 July 2008
Applicant / Owner: North Carolina Turnpike Authority County: Currituck
Investigator: S. Beck (CZR Inc. Environmental Consultants) State: North Carolina
Do normal circumstances exist on the site? Yes__X__No Comm ID: ECW-D
Is the site significantly disturbed {Atypical situation)? ves No_ X Transect ID:_N/A
Is the area a potential problem area? Yes No_ X Plot ID:_ N/A

{explain on reverse if needed)

VEGETATION
Dominant Plant Species Stratum [ndicator Dominant Plant Species Stratum [ndicator
1. Osmunda f:innamornea H FACW+ 19,
2. __Toxicodendron radicans Vv FAC 10.
3.__Osmunda regalis H OBL 11.
4. _Acer rubrum ST EFAC 12,
5.__Smilax bona nox vV FAC 13.
6._ Morella cerifera S FAC+ 14,
7. 15.
8. 16.

100%

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

Remarks:

-Watland Vegetation present

HYDROLOGY

__ Recorded Data (Describe In Remarks):
—___ Stream, Lake, or Tide Gauge
__X_Aerial Photographs
... Other

No Recorded Data Available

Field Observations:

Depth of Surface Water: NA (in.)
Depth to Free Water in Pit:  >-24" {in.)
Depth to Saturated Soil: >-24" {in.)

Wetland Hydrology Indicators

Primary Indicators:
. Inundated
— _Saturated in Upper 12”
o Waler Marks
____ DriftLines
___ Sediment Deposits
__ Drainage Patterns in Wetlands

Secondary Indicators:
_X___ Oxidized Roots Channels in Upper 12"
Walter-Stained Leaves
Local Soif Survey Data
FAC-Neutral Test

Other (Explain in Remarks)

| |

Remarks:

-Wetland Hydrology present
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SOILS

Map Unit Name excessively drained to
(Series and Phase):_ Newhan -Corolla complex Drainage Class: somewhat poorly drained
N: thermic Typie Udipsamments
Taxonomy (Subgroup):_ C: uncoated Aauic Quartzipsamments Confirm Mapped Type? Yes No_X
Profife Description:
Depth Matrix Golors Mottle Colors Mottle Texture, Concretions,
{inches) Horizon {Munseil Moist) (Munsetl Moist) Abundance/Contrast =~ Structure, ste.
0-13" 2.9Y 6/3 sand
13-24" 10YR 6/2 7.5YR 5/8 many, small, distingt __sand
Hydric Scil Indicators:
____Histosol Concretions
___Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
__ Sulfidic Odor X _ Organic Streaking in Sandy Sojls
____Aquic Moisture Regime Listed On Local Hydric Soils List
—__ Reducing Conditions Listed on National Hydric Soils List
% _ Gleyed or Low-Chroma Colors Other {(Explain in Remarks)
Remarks:
-Wetland Soils present
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes_X_ No Is the Sampling Point
Wetland Hydrology Present? Yes X No Within a Wetland? Yes_X__ No
Hydric Solls Present? Yes_X _ No
Remarks:

-Roadside interdunal swale/depressional wetland
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Currituck Sound Bridge EIS

Date:_ 8 July 2008

Applicant / Owner:

Nerth Carolina Turnpike Authority

County: Currituck

Investigator:

S. Beck (CZR Inc. Environmental Consultants)

State: North Carolina

Do normal circumstances exist on the site?

Yes_ X Neo Comm ID:EQW-A-up

Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect ID:__N/A

Is the area a potential problem area? Yes_  No_ X Plot ID:__N/A
(explain on reverse if needed)

VEGETATION

Dominant Plant Species Stratum_ Indicator Dominant Plant Species Stratum  Indicator

1. Quercus virginiana ST FACU+ |9

2. Toxicodendron radicans vV FAC 10.

3. 11.

4. i2.

5 13.

6 14.

7 15.

8 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

<50%

Remarks:

-Weiland Vegetation not present

HYDROLOGY

____ Recorded Data (Describe In Remarks):
. Stream, Lake, or Tide Gauge
__A_ Aerial Photographs
. Other

____ No Recorded Data Available

Field Observations:

Pepth of Surface Water: NA (in.)
Depth to Free Water in Pit:  >-24"{in.)
Depth to Saturated Soik: >-24"(in.)

Wetland Hydrology Indicators

Primary Indicators:
_____Inundated
___ Saturated in Upper 12*
_____ Water Marks
____ DriftLines
Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators:
— Oxidized Roots Channels in Upper 12"
. Water-Stainad Leaves

Local Soill Survey Data

FAC-Neutral Test

Other (Explain in Remarks}

Remarks:

Wetland Hydrology not present
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SOILS

Map Unit Name

(Series and Phase):__Newhan fine sand

Drainage Class:__excessively drained

Taxonomy (Subgroup):

thermic Typic Udipsamments

Confirm Mapped Type? Yes___ No

Profile Description:

Depth Matrix Colors Mottle Colors Mottlas Texture, Concretions,
{inches} Horizon {Munsell Moist) {Munsell Moist) Abundance/Contrast  Structure, efc.
0-24° 10YR_5/3 sand
Hydric Sall Indicators:
___Histosol Concretions
.. Histic Epipedon High Organic Content in Surface Layer in Sandy Soils
____ Sulfidic Odor Crganic Streaking in Sandy Soils
—_ Aquic Moisture Regime Listed On Local Hydric Soils List
_____Reducing Conditions Listed on National Hydric Soils List

Gleyed or Low-Chroma Colors

Other (Explain in Remarks)

Remarks:

Wetland Soil not present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No__X Is the Sampling Point

Wetland Hydrology Present? Yes No _ X Within a Wetland? Yes_ No X
Hydric Soils Present? Yes No_ X

Remarks:

Upland boundaries defined by sandy ridges, dunes and/or development
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manual)

wout /57

Project / Site: Mid-Currituck Sound Bridge EIS
Applicant / Owner: North Carolina Turmnpike Authority

Date:_ 6 May 2008
County: Currituck

Investigator: S. Beck {CZR Inc. Environmental Consultants) State: North Carolina
Do narmal circumstances exist on the site? Yes_ X__ No Comm ID:_$E\RE ~we ™
Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect ID:_N/A

Is thé area a potential problem area? Yes, No_ X Plot ID:__N/A

(explain on reverse if needed)

VEGETATION
Dominant Plant Species Stratum  Indicator Dominant Plant Species Stratum  Indicator
1.___Osmunda regalis H 0OBL 9,
2. Juncus effusus H FACW+ [10.
3._ Osmunda cinnomomea H FACW+ |11.
4. Acerrubrum ST FAC 12,
5. liguidambar styraciflua ST FACH 13.
6. Pinus faeda T FAC 14.
7. Salix nigra ST 0OBL 15,
8. 16.
Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-). _ 100%
Remarks:
Wetland Vegetation Present
HYDROLOGY
Recorded Data (Describe In Remarks): Wetland Hydrology indicators
Stream, Lake, or Tide Gauge
X_ Aerial Photographs Primary Indicators:
Other _____Inundated
X _Saturated in Upper 12"
No Recorded Data Available Water Marks
Drift Lines

Field Observations:

Depth of Surface Water: N/A (in.) Secondary Indicators:
¥__ Oxldized Roots Channels in Upper 12"

Sediment Deposits
DPrainage Patterns in Wetlands

Depth to Free Water in Pit:  -10"(in.) X__ Water-Stained Leaves

Local Soil Survey Data

Depth to Saturated Soil: -2" (in.) X _ FAC-Neutral Test

Other (Explain in Remarks)

Remarks:;

Wetland Hydrology Present
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SOILS

"\(OGG/@-?

Map Unit Name
(Series and Phase): _Duckston fine sand

Drainage Class:__poorly drained

Taxonomy (Subgroup):__thermic Typic Psammaquents

Confirm Mapped Type? Yes__ No X

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{inches) Horizon {Munssl! Molst) {Munsell Molst) Abundance/Contrast = Shucture, ete.
0-2" 10YR 2/2 loamy sand/organic
2-24" 2.5Y 5/2 loamy sand
Hydric Soil Indicators:
Histoso? Concretions
Histic Epipedon X__High Organic Content in Surface Layer in Sandy Soils
____Sulfidic Odor Organic Streaking in Sandy Sails
X_ Aquic Moisture Reaime Listed On Local Hydric Soils List
_ Reducing Conditions Listed on National Hydric Soils List
X_ Gleyed or Low.Chroma Coiors Other (Explain in Remarks)
Remarks:
Welland Scll Present
WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes X No Is the Sampling Point
Wetland Hydrology Present? Yes_X No Within a Wetland? Yes X No
Hydric Soils Present? Yes_X No

Remarks:

Inter-dunal swale
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Date:_ 6 May 2008

Project / Site: Mid-Currituck Sound Bridge EIS
Applicant / Owner: North Carolina Turnpike Authprity County: Currituck
Investigator: S. Beck (CZR Inc. Environmental Consultants) State: North Carolina
Do normal circumstances exist on the site? : Yes_ X No Comm ID;_$EZE ~u
Is the site significantly disturbed (Atypical situatlon)? Yes Ho_ X Transect ID:__N/A
Is the area a potential problem area? Yes No_ X Plot ID:__N/A

(explain on reverse if needed)
VEGETATION
Dominant Plant Specles Stratum  Indlcator Domlinant Plant Species Stratum.  Indicator
1.__Quercus virginiana TS FACU+ 9,
2, . Smilax rotundifolia \Y FAC 10.
3. Campsis radicans vV FACU 11.
4. _Opuntia stricta S FACU- 12,
5. 13.
6. 14,
7. 15.
8. 16.

25%

Percent of Dominant Species that are OBL, FACW, or FAC exciuding FAC-).

Remarks:

Wetland Vegetation Not Present

HYDROLOGY

___ Recorded Data (Describe In Remarks):
____ Stream, Lake, or Tide Gauge
__X_ Aerial Photographs
____ Other

No Recorded Data Available

Fleld Observations:

Wetland Hydrology indicators

Primary Indicators:
__Inundated
___ Saturated in Upper 12"
Water Marks
Drift Lines
Sediment Deposits
Drainage Patterns in Wetlands

Secondary Indicators:
_____ Oxidized Roots Channels in Upper 12"
___ Water-Stained Leaves
____ Local Soil Survey Data
_____ FAG-Neutraf Test
_____ Other (Explain in Remarks}

Depth of Surface Water: N/A _(in.)

Depth to Free Water in Pit: ~ >-24%(in.) .

Depth to Saturated Soil: >-24"(in.)
Remarks:

Wetland Hydrology Not Present
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SOILS

Drainage Class: poorly drained

Map Unit Name
(Series and Phase):___Buckston fine sand
Taxonomy (Subgroup):__ thermic Typic Psammaguents

Confirm Mapped Type? Yes____ No_X

Profile Description:

Depth Matrix Colors Mottle Colors Mottle Texture, Concretions,
{Inches) Horizon. {Munseil Molst} {Munsell Moist) Abundance/Contrast ~ Struclurs, ste,
0-24" 2.5Y 6/4 Sand
Hydric Soil Indicators:
__ Histosol ____Concretions
____Histic Epipedon High Organic Content In Surface Layer in Sandy Soils
—_Sulfidic Odor Organic Streaking in Sandy Solls

. Aquic Moisture Regime
... Reducing Conditions

Listed On Local Hydric Soils List
Listed on National Hydric Soiis List

o Gleyed or Low-Chroma Colors —... Other {(Explain in Remarks)
Remarks:
Wetland Soil Not Present
WETLAND DETERMINATION
Hydrophylic Vegetation Present? Yes____ No _X Is the Sampling Polnt
Wetland Hydrology Present? Yes No X Within a Wetland? Yes_  No X_
Hydric Soils Present? Yes ____ No_X
Remarks:
Sandy Ridge/Dune
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RI-W

wist sicle of Rb. Iz

DATA FORM
ROUTINE WETLAND DETERMINATION

{1987 COE Wetlands Delineation Manual)

ol

Project/Site:_N{(Y |Z. Mid -Cuwrrtucl Biadee] pae: 0-722 -07]
Appltcant/Owner:__ N & Tuwrvisitzf £t }+umz’i*€w’ U | County:_(iA m"l_'u e
Investigator:_CZE2, “TAG - il CIAdMEL, SHTE P2l State: ]
Do Normal Circumstances exist on the site? % (_[}J__g\ Community iD; [
Is the site significantly disturbed (Atypical Situation)? Yes\No | Transect ID: ___ W
Is the area a patential Problem Area? Yas¢No™ Plot ID:

{If needed, explain on reverss.)

VEGETATION .

Domipoant Plent Bpecles Strorum | Indicator  |.Dominant Plent Speclas Stratum | Indiastor

Sl crvliviiens] T OB | o,

) 2] i s

Ppretla corbera S |5 e
s flv‘rin::u)r; DA VIVEAASH | EaC— | 1,
45 f ,t.-} 3":;;(—{{‘ FFE‘/{\* 5% H FAUN-t 12.
s TS Canaclends] H | oBL |
6. ' 14,
7. 15.
8. 16.
Parcent af Bomlnant Specles that are OBL, FACW or FAC o
texcluding FAC-). : =30 /C;

Ramarke:

Has  wetaund

plounts

HYDROLOGY

. Racorded Bata {Deecrdbe in Remarks):
e Stream, Lake, or Tide Gauge
... Agrio! Photographs
__ Other

__ No Recorded Dato Avallable

Whatland Hydrology Indicators:
Pelmary Indicators:
. lnundated
Saturated in Uppar 12 Inchas
Watar Marits
.. Orift Linea
—.. Sedimant Deposits

Field Observations:

I‘JA— fin.

‘Nﬁt tin.}
Wi

Dapth of Surface Watar

Depth to Fraa Water in Pit:

_.. Drelnage Panterns In Watlands
Sannndary Indicotors {2 or more raguired}:
&Oxfdlzed RAoot Chennels in Upper 12 inches
_ Woater-Stained Leaves
. Local Soil Survey Data
. FAC-Nautra{ Test
__ Dther [Explaln in Remarks)

Depth to Saturated Sail: . B A S (11 %
Remarks: Al wi s-ju 1’:; Eooas p miwlj acrcetar
fr waHoud hudimlohn.,
"3 (A




SOILS

A G R

3

Map Unit Neme

{Series snd thsui:DM - D e ‘&ng

Pralnepa Class:

o

Fiald Observations

Taxonamy {Subgroup): Confirm Mapped Type? Yes No

Profila Description:

Dapth Matrix Color Mottle Colors Mettle Taxtura, Conorotions,

[inches) Horizon {Muneell Molst {Munzall Molst) Abundence/Contrast  Structura, ete.
Q-24" 2.5 4 /3 SAND

Hydrio Sall indicators:

__Histesa)

__ Histic Epipedon

__ Suifidie Odor

__ Agulc Malstura Regima
.= Reduging Conditians

¥X_Gleyed or Low-Chroma Colars

_ Concratlons
__ High Orgenic Content In Surface Layer in Sondy Solls
> Orgonic Streaking In Sendy Scils
__ Listad an Locsl Hydrc Solls List
__ Listed an National Hydric Soils Ust
- — Other {Explaln in Ramarks)

Remupsks: &7 - z__-‘ f1

(»1 5’[1_.‘71{

e

s,

| GRw  -Haou ?f"{ru:-u'{‘

WETLAND DETERMINATION

Hydraphytic Vegetation Prasent?
Wetlard Hydmlogy Present?
Hydric Solls Present?

[Circle)

" ¥as“No {Clrclal
EE o

(:’as Na

e —

! No Is this Sampling Polnt Within a Wetland?

Ramerks:

Mptts ald

e

Huree

—_—

w%i-Héw\r_:{ CrTEEE T
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Ri-UpP

northwiest ofF R~

DATA FORM
ROUTINE WETLAND DETERMINATION

{1987 COE Waetlands

Delineation Manual)

Project/Site:_INCr 2.~ Micl-faarritucls Bridaes Date:__ [P=£F 07
Applicant/Owner:_NC. Tirmoflce AvsHaor{y i} County:_CiAryi-iteds,
lnvestigator: CIZR' T - Bolhy Dol Steve. Bk Stater A £

Do Narmal Circumstances exist on the site?

Is the area a potentlal Prablem Area?
{If needed, explain on reverse.)

Is the site significantly disturbed {(Atypical Situation)?

Community [D: £
i Transect 1D:
Flot ID:

‘-:\ril;s') Na.

YesiNo
Yas{ No

VEGETATION
Dominant Plant Spacles ) Stratum | Indicator §.Dominant Plant Species Statum ! Indicator
‘Eremoddon gpnivip) H | N | s,
2Chrysopsisgospinatt | NE |,
3. 11.,
4. 12.
8, 13.
8. 14.
7. 15.
B. 16.,

i Parcant of Dominent Species thet are OBL, FACW or FAC
{axcluding FAC-).

Remarks:

Does ot heot Lpét—&towlcﬁ P[G‘ﬂ"['S

HYDROLOGY

__ Recorded Data {Descrbe In Remarks}):
__ Stream, Leke, or Tids Gauge
__ Aerial Photographs
__. Other

__ No Recorded Data Avallabla

Field Obsgervations:

MA
ISM fin.}
E EVL i {in.)

Daopth of Surfece Watar:

Blepth to Free Water in Pl

Depth to Saturated Soil:

Whatlend Hydrology Indlcators:
Primary Indlcetors:

Inundatad

Satursted in Upper 12 Inches

Watar Marks

Drift Lines

Sediment Daposits
... DBrainoge Potterns In Watlends

Becondary indicotors {2 or more required):
__ Oxidized Roat Channels In Upper 12 Inches
___ Weter-Stalned Leavas
__Loeal Soll Survey Deta
__ FAGNeutral Test "

__ Othar {Explaln in Remarks)

Remarks:

Doec

not beve wetowd gy

i~

'ILFPG E,{} %’ E/B_f I'
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S0ILS
Map Unit Nome D Q s A
{Serias end Phase):, A~ ; ff\m{f G(ﬂa"{\ﬁ . Dralnage Class:

Field Observatlons
Taxanomy {Subgraup): Confirm Mapped Type? Yes No

Prafile Dascription:

Depth Maetrix Color Mattls Colors Mattla Texturs, Concrations,
{inchaa) Hordzon IMunssil Molst} {Munsel Moist} Abundance/Conmast  Struciurs, etc.

0-24" 25y 93 £ind

Hydric Sofl Indicators:

__ Histosol _ Concretiona

__Histic Eplpedon __High Organic Content In Surface Layer In Sendy Soils
__ Sulfldic Odor __ Organic Strealing In Sandy Solls

__Anuio Molstura Regima __ Listed on Local Hydre Sofls List

__Reduping Conditions __ Listed on Nationsl Hydric Soils List

__ Gleyed or Law-Chroma Colors __ Dthar [Explein in Aamarks)

Remarks:

oes not bove hydric soi

WETLAND DETERMINATION

Hydrophytlc Vegetation Present? Ya%ﬁé‘t jrcle) {Circla}
Wetland Hydrology Present? ved!
Ye o 3 Yes (:u\

Hydric Soils Present? Is thls Sampling Point Within a Wetland?

Remarks:

Does not mest all wetlond critoria,
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DATA FORMN

B2~
Pt aken :::r-*ﬁwf@-\;
{:lacgi f 7=, Lﬂzu

- ROUTINE WETLAND DETEEMINATION

{1987 COE Wetlands Delintation Manial} ~

\;«r@ is agn. .
Project/Site:_INC/ |Z gt~ £ LMJT" 5‘{,{(" fe B :’f’ oz | Dates B -ZH A7
Applicant/Owner: ' County:_Tdaee-dtlic fe
Investigators State: O

Do Naormal Circumstances exist on the site?
Is the site significantly ‘disturbed {Atypicsl SHuation)?

Is the area’s potential Problem Area?

e
Y
Y:j ),5&

Transect 1D:
)Flut II_).

{If needed, explain on reverse.}

Community ID: !12__—-2. I

VEGETATION

Dngﬂnant Plant Spicies Stratum | Indicater. | Dominant Plant Spacies . Sratum Indicotor
1. Salix carvtiniana. | "1 | OBL | e, , . ,
2 Ao r;r,dgrzuu 7H| B | e : ." )
[y :
s Wored fo e ferm. 1=~“_?/ H| EACH| . :
=
a, !k&a’ Ll ng ¢ U&PE helm S FACIA| 12
5 Pn!xla?o A ndrosieroidt -H | OBL |1
oS b oobwrlthlia !{A—i FAL | 1a,
~Mueca sdvatice varfh H | 0B | 6
alid codeidon vadicows | V/H | FRE | s,
Farcent of Dominont Specles lhnl ore DBL, FACW or FAG By
fexcluding FAC-}. 7 S ?::
Remarks:
an wej-[&uctd’ Pl&”‘{'g
_I_-IYDHDLDGY
—.. Recorded Data {Describe in Remerks) Welland Hydrelopy Indicotors:
_ Siraem, Leke, or Tide Goupe Primery Indicators:
__ Aerial Phulngraphs _ lnundated
__ Other 2 Saturated in Upper 12 Inches
.No Rocordod Data Availebla . Water Marks
. Drift Lines
— Sediment Deposits
Field Dbsarvations: . . . Drainage Pattarns in Wetlonds
: . Secondary indicators [2 oF mord required):
Dopth of Surfaco Wator [ ""Wt lin.} “,Ev’;]?:?;mﬁg:; E;':""g:'ls In Uppor 12 inches
Depth to Eree Watcr In Fit: Ni finl — ;g‘ﬂiﬂ’uif_fr";‘; Data
£ — .
Drepth to Saturated Soil: 61 {in.} — Qther (Explain in Remarks]
Remerks:
') I ¢ = ‘!
Hcts UJ&H&LL”;GQ fo.yd;e’m Dm
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I

£, b
VJE}(@"\«

e 6% xlopes

Macts  all Hwree wetlaud

SOILS - .
" ['Map Uit Nama Moderatel -d foin
[Seres ond Phasa)-Cz\’B GJI’DI/ ﬂ"DA 6&‘{"3}1 < DI’WS’UX A Drolage Class: Lond_Some sc:mﬁlﬂb "i’f’u l
T Feld Obseruationg = & ,z[
Taxonomy {Subproup): Confirn Mapped Type? Yes Nu ww‘d’?"' d
Profils Denaiption: ; ’
Depth Mairlx Color fottin Coflore - Mottla . Texturs, Concretlons,
{inchesy Horizon [Muneell Molsti . [Munsell Molst) Abundance/Contrast  Structure, ete,
I
-5 YR 2/2 SANDY CLAYLD{IM
; ;
5-20! 2.5Y /3 SANDY_ LD
il ~
20-Z4 z25Y &1 SAND
% Hydiic Soft Indloatlirs:
o Hiztosol | Cencrations .
’ . Histlo Epipodan High Organic Contont in Surfaca Layer in Sandy Soils -
" — sulfidlc Odor Dryganic Stroaking in Sondy Solls
, Afule Molctura Regima — Listed on Local Bydiic Solls List
Reducing Conditions . Listed on Nations! Hydsic Salls List
-~ Glayed er Low-Chrorna Colors . Other (Bplala In Remarks)  *,
. hnmndu.-:_ )
Has h\/drl ¢ <oil
WETLAND DETERMINATION
Hydrophyiic Vogototdon Prosont? eg) Ma (Chrele) (Crecle) f]
Wotland Hydrology Present? ¥es o '
Hydlo Solls Prosoni? 'Na I= thiz Sompling Point Withia a Wetlend? @ No
Romarks;
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DATA FORM
- ROUTINE WETLAND DETERMINATION 3%
- {(1B87 COE Wetlands Delineation Manital) e
Poi
Projest/Site;_MC- 12~ Mid Curry. Lurf*’ Sf’i’afﬁ? Date;__ | - 24 - 077
Applicapt/Owner; NG TN GilE P‘u%{nm’-i_g U | Countyr, Camitilc e
Investigator: CZK, Tnc - 177/ fu nﬁu’h,u; SHWVE IR0 | state: K&

(| Do Normal Circumstancss exist on the site?

fe the area a potential Problem Area?
L {If needed, explain on reverss,)

i the site significantiy disturbed [Atypical Situation)?

‘fe No
Transect ID;

Community [D; % - (a

e

Plot II?.

VEGETATION _
Domilpant Plant Spboiae Stratum | Indicator. | Pomfmant Plant Species . Strotum_ | Indipotor
| Tvicodwmdrm radizaisl VH | B | e Mozta covifien | S | Fact
sPabwn e [seus quing :A’ \:’/H BRC | 10Baccharis hahmrﬁim o) e
s Pistér ma:,e.masusfa £ OBL |, Palw-wmuw‘ ?,%’,*ZKE H OBl
Mioain scandins | 12 P} 1
B A S [,dV\a:{j_Et"lS!; s H ORL. |13,
B, r]xf. Yrocod \Jrr_. wmbe (ﬂ{f- [ OBL- 14, ‘
7AMmDMw\ virainicay, B TEAC s,
agﬂ\(l,’\ Cﬂ\mfll’llﬂlfl& 1 108 ] ‘T

Percant of Pomlnant Spedes thu!. e DBL, FACW ar FAC

{exciuding FAC-).

~

Rematks:

Has  wedland

HYDHDLD@Y

... Aecorded Dota {Describe in Remarks):
— Strenm, Leke, or Tide Gaugs
__ Acral thngraphs
__ Dthpr

__HNo Recorded Dnta Avalloblo

Fzld Observations: . :

Dopth of Surface Water: N A
]

Oepth 1o Freo Water in Pil:

Depth 1o Saturated Sail:

in.)

I B %
&

{in.]

Wetlond Hydrology Indicators:
Primery Indicators:
Inundated
Sotumited in Uppar 12 Inches
. . Water Marks
_ Drift Unos
— Sediment Deposits
. Dralnape Paetiorns in Watlonds
Secondary indlestars (2 oF mora required):
2 Uxidizod Root Channels in Upper 12 inches
o Y¥oter-Steined Léaves
Locsl Soll Survey Data
FAC-Nautral Test
Other {Explain in Remarks)

—

Hemarks:

witamd b

Has

| T}fD{.l?f Lﬂ-
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PR TR

. - ' 7 -40% SL”FL
S0ILS -t - : U\F Lqé ¢ ple FOiY
g:ﬁ::ﬁﬂi::sa} DWD D\M‘? lﬂrﬂd h[p U\) f‘a}f} wﬂ\":mrnaga Classs dz‘-ﬂ‘yaﬁl

o \ Ficlrl Dhservatins .
Taxonemy {Subproup): DMQ lﬂ-ﬂbl “{ 'ﬁ‘r@fMlb Conlirm Mapped Type? Yes No
" ! Profio Descrdption: H(ﬁ.; PS&M&«Q&*{{“‘S - ' -
Dapth . Matrix Color Mottla Colors * Mattla . Tetute, Concretions,
{inches} orizon [Munsell Meist) . [Muazelf Malst) Abundance/Contrast  Stucturp. etc.
. p I
H-=1{ Z.% Yie. 2/ , L
| |ih1ed “i/ 7 . anmr sond
L P gt : -
. ZH 57 %7, . Loomy S -
Hydrie Sall indicators: . -
.. Histosol | —. Concretions )
. Histlc Eplpedon High Organle Contant In Surfacs Leyer n Sandy Soils .
. ”5ulﬁd1|= Odor 25 Qrganio Streaking in Sandy Solls
| ... Aguic Moisturo Hegimo .. Usted on Local Bydrie Soils List

[ L"’Flrulul:n'lg Conditfons — Listed on Natlonal Hyddle Soils List
i X Glayed or Law-Chromo Colors __ Otther (Bxploin In Remarks)  *.

- ‘Huma'ﬁcs:.
1 . -
as  hydere sofl I
\
- -
WETLAND DETERMINATION

l-fyﬂruphmlu Vagntaton Procont? ‘e i {Clrelo} {Circle)

Woetland Hydrology Procent? Yes No

Hydlo Sails Presem? Yes)No 15 1his Sompling Point Within n_\_Nﬂundi' Nn

Romerks:

Misks  all Haree weHond criterio

1
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1887 COE Wetlands Delingation Manual}

\_JD"?G
Projact/Site: NC {2 Micd =i ol Bri Date: ID"Z‘_E -7
Applicantlﬂwner County:_(" L cle
Investigator; /ff( g = LCFHUF £F ﬁ&iﬂf‘(" SFE K| State: NC.

Community lD:_@_:,?L
>Transsct 10:
)Ptot 0:

1 Da Narmat Circumstances exist on the site?
Is the site signiffcantly disturbed (Atypical Situation)?
Is the area a potential Problem Area?

{(Iif needed, explain on reverse.}

=

Yed No

VEGETATION -
Dominant Plent Species Stratum | Indicstor. | Dominent Plant Specles Stratum | Indlcator
s Lissidabr sharorifyl T | EACT | o Mitis rofwaddolia | W/ | FAC
2 At il T | BAC | wdmacus effusus aLI FCWt
rDLm wgustifolia | S | ORL |+ Bodwveria alivdris M [RCW
F’“.:A corilere. 3 |erct | elwdwardic. gersolil H | pAL
5, P’rﬂus +nedea 5 | FAC | is.0mmeds. civomoipa B [PAWt
8, it (:{;%‘l.flﬂ-i!—?f}lﬂ A i’; WU\, 14,
 Milsiin, scardenS |1 (RO
A2xis nashit H|FACN 1,

Percent of Dominant Specles that sra OBL, FACW or FAC
{axcluding FAC-).

>15 %

Remarks:

i!{ﬂ‘:. wt-;:’.--l_“i pAdd ploasts
i

HYDROLOGY

Watland Hydrology Indicators:

___Recorded Dsta {Deseribe In Remarks):
___ Stream, Loka, or Tide Geuge
__ Asmrlol Photographs

__ Other

__ No Racorded Data Avaliable

Primory indicators:
Inundated
zsgmmted in Upper 12 Inches
.. Water Marks
. Drift Lines
_. Bedimaent Deposlis

Fleld Dbservations:
Dupth of Surface Water:
Dapth to Froes Water in Pit:

Depth to Saturated Sofl:

Nl \ i)

NA o
_i_lin J

. Dralnega Pattarms in Wetlands
Secondary Indigstors {2 or more required):
Oxidized Root Chennels in Upper 12 Inches
Water-Stained Leaves
. Locsl Soll Survey Data
__FAC-Nsutral Test
.. Othar {Exptaln in Remarks}

Remarks: H‘é{ S WE HL’TLU\.G!

[v"l\{t.“; ¥ !{" bl\f
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SOILS woTD
Map Unlt Namea O T _F'} ;ﬁ( %ﬂr L(),Cé
|Serias and Phasel: 3 i L;)S! f-'r! “’\'E Sa.ﬂu Drainege Class:, P y -
- - Flald Observations
Texonomy (Suboroup): ‘H‘H’ "TM[ O T\,/‘lﬂ G F?ga MMACK AL Confirm Mapped Typa? Yes Ne
i [
Profils Deseription: v
Depth Matrlx Color Mottle Colars Mottle . Texture, Concretions,
linches} Horlzon {Munsell Molst) {(Munsell Maoist} Abundance/Copirast  Siructure, ato,
=1
D-5 Y2 3/ SAND
! i
Az
5-15! 25 YR 52 D |
1
|5- 2+ 7Y 5/ SAND
Hydrc Soit Indicatora:
__ Histoan| . CONGretions
__Histic Eplpedon ><'High Qrganic Content in Surfaca Leyer in Sandy Soils
__ Sulfidio Ddar < Organic Strasking In Sendy Solls
. Aquic Molstura Regima *_Llated on Local Hydric Sails List
7% Reducing Conditions X Listed on Natlonal Hydrdc Salls List
% Gleyed or Law-Chroma Calars . Othar {Explain in Remarks)
' i
Remarks: YA V-( DRL < i 5_. lsl ‘
WETLAND DETERMINATION -
Hydrophytle Vegetation Present? No {Circls) {Cirale)
Wetlsnd Hydrology Presant? \,Y85)No
Hydric Solls Present? YasyNo Is this Sampling Point Within a Weljand? Yes) No

Rermarka:

Mozt  all vz wetand orbrto
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

Project / Site: Mid-Cummituck Sound Bridge EIS Date: 22 Oct 2007

Appiicant / Owner: North Carolina Turnpike Authority County: Curmituck

Investigator: 5. Beck (CZR Inc. Environmental Consultants) State:; North Carolina

Do normal circumstances exist on the site? Yes_ X No Comm ID;_b-24 -

Is the site significantly disturbed {Atypical situation)? Yes No_ X Transect ID:__N/A

Is the area a potential problem area? Yes "No_ X Plot ID:_ N/A
{explain on reverse if neaded)

VEGETATION

Dominant Plant Species Stratum_ Indicator Dominant Plant Species Stratum_  Indicalor
1. Quercus virginiana T/S FACU+ 9,

2. Vitls sp. \ 10.

3. Acerrubrum T FAC 11.

4. Prunus serofina T FACL 12,

5. 13.

6. 14,

7. 15,

B. 16,

Percent of DomInant Species that are OBL, FACW, or FAC excluding FAG-). <33%

Remarks:

Wetland Vegetation Not Present

HYDROLOGY
Recorded Data (Describe in Remarks): . Wetland Hydrology Indicators
Stream, Lake, or Tlde Gauge
X Aerlal Photographs Primary Indlcators:
Other Inundated
___ Saturated In Upper 12"
No Recorded Data Available —— Water Marks
Drift Lines
. Sediment Deposits
Fleld Observations: Drainage Patterns in Wetlands
_ Depth of Surface Water: N/AIn) Secondary Indlcators:
OxIdized Roots Channels In Upper 12”
Depth to Free Water in Pit:  >18{in.) Water-Stained Leaves
Local Sojl Survey Data
Depth to Saturated Soik =>18(in.} FAC-Neutral Test
Other (Explain in Remarks)
Remarks:

Drought Conditions
Wetland Hydrology Not Present
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SOILS

524

Map Unit Name
(Series and Phase):__Dune |and-Newhan complex 0-40% slopesDrainage Class:___excessively drained

Taxonomy (Subgroup):_themic Typic Udipsamiments (NeC)Confirm Mapped Type? Yes No

Profile Daseriptlon:

Dapth Matrix Colors Mottle Colors Motle Texturs, Concretfons,
linches)  Horizon {Munsail Mpist} (Munsel! Molst} Abundance/Contrast = Shucturs, etc.
g-18 2.5Y 5/3 sand

Hydric Soil Indicators:

.__Histosol ____GConcretions

.. Histic Epipedon - High Organic Content in Surface Layer in Sandy Soils
—.Sulfdic Odor —_Organic Streaking in Sandy Solls

—— Anuic Molsture Regims o isted On Local Hydric Soiis List

. Reducing Conditions e isted on National Hydric Soils List

. Sleyed or Low-Chroma Colors —... Other (Explain in Remarks)

Remarks:!

Wetland Soll Not Present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes No_X Is the Sampling Point

Wetland Hydrology Present? Yes No_X Within a Wetland? Yes_ No_ X
Bydric Solls Present? Yes No X

Remarks:

Dunes
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

WERPE
Project / Sitez__Mid-Currituck Sound Bridoe EIS - | Date:__24 Oct 2007
Applicant / Owner; North Carolina Turnpike Authority County: Currituck
Investigator: 5. Beck {CZR Inc., Envirenmental Consultants) State:_ North Carplina
Do normal chrcumstances exist on the site? Yes_ X__No CommID: bd-0 ~
Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect ID;__N/A
Is the area a potential problem area? Yes Nao__ X Plot ID:__N/A

{explain on reverse if needed)

VEGETATION

Daminant Plant Species Stratum Indicator Dominant Plant Specles Stratum  [ndicator
1. Osmunda cinnomomes H FACW+ 9.

2. Morella cerifera S FACH 10.

3. Acer mbrum T FAC 11.

A.__ Salix carcliniana T OBL 12, ©
5. Persea palusiris T FACW 13.

6. Boehmera cylindrica H FACW+ 114

T. 15.

8. 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-). 100%

Remarks:
Wetland Vegetation present

HYDROLOGY

__ _ Recorded Data (Describe In Remarks): Wetland Hydro!ugs.r Indicators
_____ Stream, Lake, or Tide Gauge
X Aerial Photographs Primary Indicators:
. Other ____Inundated

¥ _Saturated in Upper 12

No Reeorded Data Avallable X_ Water Marks

____ DriftLines T
. . Sediment Deposits
Field Observations: X __ Drainage Patterns in Wetlands
Depth of Surface Water: N/A (In.) Secondary Indicators:
) X__ Oxidized Roots Channals in Upper 12"

Depth to Free WaterinPit: & {in.) ¥ Water-Stained Leaves
____ bLocal Soil Survey Datka

Depth to Saturated Soif; 0_{in.) __X_FAG-Neutral Test

Other (Explain in Remarks)

Remarks:
Drought Conditions
Wetland Hydrology present
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SOILS e

B-0-4

Map Unit Name
(Series and Phase): __ Osier fine sand Drainage Class:__poorly drained

Taxonomy (Subgroup):_thermic Typle Psammaguents Confirm Mapped Type? Yes No

Profle Description:

Dopth Matrix Colors Mottle Colors Mottle Texture, Concretions,
inches}  Horizon {Munsell Molst) {Munsell Moist) AbundanceiContrast = Structurs, sie,

0-2 10YR 21 muck

2-24 GLEY1 5M10Y sandy loam

Hydric Soil Indicators:

__Histosol . Concretions

__Histic Epipedon _X__High Organic Contant in Surface Layer in Sandy Soils
.. Suliidic Cdor .X__Organic Streaking in Sandy Sdails

____Aqulc Moisture Regime X _ Listed On Local Hydric Soils List

—__Reducing Conditions x__listad on National Hydric Soils List

_X_Gleyed or Low-Chroma Colars — Other (Explain in Remarks)

Remarks;

Welland Soil present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_ X _ No Is the Sampling Polnt

Welland Hydrology Present? Yes_X _No Within a Wetland? Yes X_ No__
Hydric Soils Present? Yes_X_No

Remarks:

Lud ot Timhete TO
ook Svree- Flag -4
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DATA FORRM
- ROUTINE WETLAND DETEBMINATION
(1987 COE Wetlands Dslingation Manoal) =

) 0O
Project/Site: Mid - Corritucl. Bridac - S Ction B Dates.__ [0=24 -0
Applicant/Owner; NG _“laary1or 1cd Pn‘l’f-&inpﬂ'hd County; (LT I-Tu CE
Investigator; (212 Tne, — 1] lelﬂmirJ’ <§-f’=5‘ \frJFi=(“L State: NCs

Do Normal Circumstances exist on the site? Community ID:_bn - 7

s the site significantly disturbed (Atypical Situation)? Y o NTransect 1Dz

Is the area m potential Problem Area? Yes{No™ Piot iD:
{If needed, explain on reverse,) )

VEGETATION

Dommlnant Plantha:‘:!es Suatum | Indiestor | Domimant Plant Spocias Stratum_ | Indicatar
wrees bodonin | T/S| BN | o Silex rtwdifolia |\ [FAG
iA(’Elf' ﬂ/ll‘)t“[im‘k_ | 'TL FAC |, . .

3, M'JSS‘A sulyatica T __IEAC [

4. \fac‘cmmm fJJNM!:DSLW\_ S/H F'ACW 12,

.0l Cimmwomen] - H _ |Fac # a,
6.(Slcaria.  Striafe— H | oL 1, |

7. \f\lu‘ndu\lﬂrrb'a apreolata]  H ORL | 15,
h . Wpodwirdia Vi aini ca, H | 0BL |4

Percent of Dominont Spemu thn: ara OBL, FACW or FAC
, oo %

{excluding FACH.

~

Romarks: H'
 Has  wet omnd P Lowirt <
HYDROLOGY
. Recorded Data {Describn in Remarks): Wetland Hydrology Indicators:
__ Sueesm, Loke, er Tide Gougn Primmary Indicators;
__ Aeral Fhuluumphs __Inundated
__ Other 2XSaturated In Upper 12 Inches
__No Reocorded Data Avaliable __Whnter Marks
’ __ Drift Linos
. Sediment Oeposits
J . . Dralpage Pahisrns in Wetlands
Hall Dbsorvations: Senondary indicators (2 or more required)s
. . — Dxidized Root Chennels in Uppir 12 inches
B e “_SA—FGRJ © __ Water-Stainod Laaves
Locet Soll Survay Data
i : fJ( . -
Depth to Free Water In Fit: T {in.] — FAC-Neural Tost
Depth to Saturated Soll: &t ~— Bthor {Explain in Remarks)
Remerks:
Has weHamd | yelrofog g
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A b pgter o

R N I

Bw-"¢

P e e e

S0ILS L R T 070
’ Map Uit Name T _ﬁ.’ : r-;
lSuru:s und Phase}: DS - DS[ er V]F; .(;D ﬂfl Drainvage Ctzm-.:
Feld Observatlo
Taxonomy {Subgroupl: -ﬁ AFW “, é e ?}Qi G .’.‘DG u‘ﬂﬁm’&ﬁ E”; nﬁrm Mapped Typa? Yus Nu
Profle Dosgription:
Gopth - Matrix Color Mordo Colors~ * Mottla . Texture, Concretlons;,
finches} orizon IMunsell Melsty | [Munsell Maolst) Abundance/Contrast  Stuctum, ste.
[
D=3 0 YR 2/} SAND
- s
37 102, 2—/2 SARID
724" 25Y 55 _ SAND
Hydrlc Soll indioatars: ) .
. Histosal . e CONCTOLARS
__Histic Eplpedan High Organfc Contont In Surface Layer Tn Sandy Solls .
___Suifidio Oder Z Organis Struakdng in Sordy Soils
. Aqile Molstura Regims A _Uisted on Local Hydiio Sulls List
ZsReduring Conditlons X Hstedon Natgnal Hydric Solls List
— Other {Bxplaln [n Romarks)  °,

— Gloyed or Low-Chroma Colors

e Birippedtiax (b 7Y

WETLAND DETERMINATION

H'ydrcphyﬁr: Vepotoation Procent?

¢ Yes) Mo (Chclol
Bk
1 [a]

Wotland Hydrology Present? -
Hydric Bofls Prosont? Is thiz Sompling Polnt Within a Watland? ( Yeg No
Remarks: -

weHanl

Miks  at] Hues
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DATA

- ROUTINE WETLAND DETERMINATION
{1987 COE Wetlands Delineation Mandial)

horfwwest ofF biri—-28
Wt sorfliest of by -2°¢

FORM

W) &7 0

Project/Site:_Pid—-Cuntucle Bidas — Lotion B Date: Q-7 -]

Applicapt/Owner:__ INC” TLLE%Q! ide Atvtinority Countys_Wrrituck

Investigator: C_,JZ T — 2 u oL, STEVeBEC State:_ NC .

Do Normal Circumstances exist on the site? G_fgf) Community iD: }Q r— 2} -

Is the site significantly'disturbed (Atypical Situation]? Yes - Transect ID: -

Is the area a potential Problem Area? Yes(No jiPlot t0:

{If needed, explain on reversa,)

VEGETATION

Dominant Plant Spaciag Indicatar, | Domlinznt Plant Specins . Stmatum, | Indlcator

1, G’Ilvc@,h o Grigta. 0BL- 1 o Vacsiviwm corvwbocu]| _ S [RACN/

i
i VHS vorfundr Eﬁ [{eo - AL |1, L{%ufdﬂMbar shracidle S BN HI
H - - 7 Te

a5 o tvtwdid [ia FAC | .

a ond il y7AiG. e Al OBL |12 :

5. 15 x ADAC.E 1 FAC— |1a,
1 6. s riabiTane 1 FAC | 1a,

Prr<to vorbonic.  |T/S [FACW | s,

l 8. r\.- it Wi\.ﬂ H R ‘"‘ﬂ.?ﬁ T PEL |is,

Porcent of Dominent Spedes lhat gglﬁ 5[':"FACW or FAC a2

{excluding FAC-). R go-/f:"

Romarks: , . .

Has  welland  plounds
I :
. p

HYDROLDGY ‘

I __ Recorded Dota [Describo In Aamarke):
— Swupam, Leke, or Tide Gaupe
. Aerdal Fhutnuraphs
. Other
—. Mo Recorded Duta Avaliable

Feid Observations: : ‘
N[‘\f lin.}
Nﬁ fin.]
FFh
! {im)

Dopth of Surfaco Waters

Depth to Free Water In Pit:

Daopth to Satwrated Soil:

Wetland Hydrolagy Indicators:
Primary Indicators:
__Inundated
2L Saturated in Upper 12 Inches
e Watsr Marks
.. Orift Linex
. Sediment Deposits
_ Brolnage Pattems in Wattands
Secondary Indicators {2 or more requiredl;
— Oxidizod Root Chonnels In Upper 12 inches
2 Wator-Stalned Laaves
__. Local Scll Survey Da
— FAGC-Nowimal Test
__Other {Explain in Aemerks)

Remorks:

Has

wWeHaned hr:[oj\,t-'pfu\cj v
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Ra - 28/2q9

LR R A

SOILS Wo7 g

e 05~ Os-:a er ﬁm amrt orainage ciese: PPOLLY,

Fold Observations
Taxonomy {Subgruupl'-—lhegmg C, FR]I:"C' FSﬁ AL ol "P flﬁ Confirm Mapped Typa? Yes No
O

Profls Description:

I} Depth - Matrix Color Mottle Colors . - Mattle . Texturo, Cancretlans,
{inchas) , Horizon [Mupiso HMulm/! . IMunsail Molst} Abundance/Contrast  Stmcture, ate.
D-34" e 4/2 : SANID
l ) [ -
—zfl' 2.5Y 0/5 SAND

s
—

Hydriz Sofl Indlzators:

... Higlosol . Conwuhnns
) —Himlc Eptpedon High Organlc Coniont In Surface Layer In Soady Solls -
f . Sulfidic Oder Xl:lmamc Streaklng in Sandy Solls
__ Anule Malsturo Regime X Usted on Locel Hydric Sofls List
. Reducing Candidons A2 Usied on Notlonal Hydrdo Solls List
i X Glnyed or Low-Chremm Colors .. Oiher {Exploln In Aemarksy .
-{f Romarks:

.Hqs hqc{fic sorl

WETLAND DETERMINATION
I-fgdmphrﬂn Vegototion Procont? C_{er Mo (CTirtle) {Circia)
Watiand Hydrology Prevent? [ ¥ns ) No
Hydile Solls Fresemt? Nu 5 this Szmpling Folnt Within a Wetlond? Yes\No
Remarks:

Méff' all {hree wetand coiterioo
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DATA FORM
ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Determination Manual)

LAY
Project / Sife: Mid-Currituck Sound Bridge EIS Date:_ 24 Qct 2007
Applicant / Owner: North Carolina Turmpike Authorlty County: Currituck
Investigator: 8. Beck (CZR Inc. Environmental Consultants) State: North Caroling
Do normal circumstances exist on the site? Yes X No Comm ID:_bn-30
Is the site significantly disturbed (Atypical situation)? Yes No__ X Transect ID:__ N/A
Is the area a poteritial problem area? Yes No__ X Plot ID:__N/A

(explain on reverse if needed)

Wetland Hydrology not present

VEGETATION
Dominant Plant Spacies Stratum_  Indicalor Dnrr?lnant Plant Specles Stratum_  Indicator
1. _Quercus virginlana T FACU-+ 9.
2. Acer mubrum T FAC 10.
3. Veccinium corymbosum S FACW 1.
4. lLiguidambar styracifiua T FAC+ 12,
B. Jlex opaca T FAC- 13.
6. Perseus palustris T FACW 14,
T._ Myssa biflora T FAC 15.
8. 16.
Percent of Dominant Species that are OBL, FACW, or FAGC excluding FAC-). >70%
Remarlcs:
Wetland Vegeization present
HYDROLOGY
Recorded Data (Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tlde Gauge
X _Aerlal Photographs Primary indicators:
Other . Inundated
___ Saturated in Upper 12"
No Recorded Data Available —.. Water Marks
— Drift Lines
. Sediment Deposils

Fleld Observations: __ Drainage Patterns in Wetands

Depth of Surface Water: N/A({in.) Secondary Indlcators:

Lo i Oxidized Roots Channels in Upper 12"
Depth to Free Water in Pit: ~ >24{in.) Water-Stained Laaves
Local Soil Survey Data
Depth to Saturated Soil: »>24 (in.) X__ FAG-Neutral Test
Other {(Explain in Remarks)

Remarks:
Drought Conditions
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SOILS

-39

Wol D
Map Unit Name
{Serles and Phase):__ Osier fine sand Drainage Class:__poaorly diained
Taxonomy (Subgroup):_thermic Typic Psammaguents Confinn Mapped Type? Yes No
Profile Bascription:
Depth Matrix Colors Motltla Colors Mottle Texture, GConcretlons,
{inches} Harizan {Munssll Moist} {Munsell Malst) Abundance/Contrast  Structurs, ate.
0-1 10YR 211 leamy sand
1-2 2.5Y A1 sand
2-24 2.5Y 4/3 sand
Hydric Soll Indicators:
____Histosnot Concretions
___Histic Eplpedon High Organic Gontent in Surface Layer in Sandy Soiis
. Sulfidic Odor Organic Streaking in Sandy Soils
. Aguic Moistura Regime * Listed On Local Hydric Sofls List
. Reducing Gonditions #_Listed on National Hydric Seils List
_¥%_ Gleyed or Low-Chroma Golors Qther (Explain in Remarks)

Remarks:

Wetland Solt not present

WETLAND DETERMINATION

Hydrophytic Vegetation Present? Yes_X No Is the Sampling Point

Wetland Hydrology Present? Yes No_X Within a Wetland? Yes___ No X_
Hydric Solls Present? Yes No_X

Remarks:
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DATA FORM
ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Determination Manual)

V0773
Project / Site: Mid-Currituck Sound Bridge EiIS Date:_ 25 Ocl 2007
North Carolina Turmnpike Autharlty County: Currituck

Applicant / Owner:

Investigator:

5. Beck (CZR Inc. Environmental Consultants)

State: North Camlina

Do normal circumstances exist on the site?

Yes_ X No Comm ID: RS

Is the site significantly disturbed (Atypical situation)? Yes No_ X Transect ID:__N/A
Is the area a potential problem area? Yes No_ X "Plot ID;__N/A
{explain on reversea if needed)
VEGETATION
Dominant Plant Specles Straturn_  Indicator Dominant Plant Specles Strafum.  Indicator
1. Liguldambar stvraciflua T/S FAC+ 9. Sofidago sp. H
2.  Salix camliiniana TS OBL 10._Andropogon sp. H
3. Diospyros virginiana T FAC 11._Dichanthelium sp. . _H
4. Osmunda regalis H QBL 12.
5. Scimpus cyperinus H OBL 13.
6. Polyvgonum hydmopiperoides H OBL 14,
7. Sparina palens H FACW 15,
B.__ Scipus sp. H 16.
Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-). 100%
Remarks:
HYDROLOGY
— . Recorded Data {Describe In Remarks): Wetland Hydrology Indicators
Stream, Lake, or Tide Gauge
X _ Aerial Photographs Primary Indicators:
Other — __Inundated
—__Saturated in Upper 127
No Recorded Data Available —X_. Water Marks
____ DriftLines

Field Observations:

Sediment Deposits
Drainage Patterns in Watlands

Secondary Indicators:
_X__Oxidized Roofs Channels in Upper 12"
_X _ Water-Stained Leaves
. Local Soll Survey Data
_X FAC-Neutral Test
... Other {Explain in Remarks)

Depth of Surface Water: N/A (in.)
Depth to Free Waterin Pit:  >24(in.)
Depth to Saturated Soil: >24(in.)
Remarks:
Drought Conditions

Wetland Hydrology present
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SOILS 9T 5]

Map Unit Name
(Series and Phase):_Dune land-Newhan complex 0-40% slopesDrainage Class:_excessively drained

Taxonomy {Subgroup):_thermic Typic Udipsamments (NeC)Confirm Mapped Type? Yes No

Proflle Description:

Depth Matrix Colors Mottle Colors Mottle TFoxture, Concrations,
{Inches) Hordzon {Munsell Molst) {Munsell Molst) Abundance/Contrast = Structure, ete.
0-1 oraanic debris
1-15 ' 2.5Y 4/2 sapdy [oam
15-24 5Y 42 sand

Hydric Soll Indicators:

___Hisiosaol __ Concretions

.. Histlc Epipedon —_High Organic Content in Surface Layer in Sandy Soils
—_Sulfidic Odor _X__Organic Streaking in Sandy Solls

- Aquic Moisture Regime ... LIsted On Local Hydric Solls List g

— Reducing Conditions Listed on National Hydric Soils List

_%_ Gleyed or Low-Chroma Colors ____Qther {Explain In Remarks}

Remarks:

Wetland Soil present

WETLAND DETERMINATION

Hydrophylic Vegetation Present? Yes_X_ No Is the Sampling Point

Wetland Hydrology Present? Yes _X_ No Within a Wetland? Yes X No_
Hydric Soils Present? Yes _X_ No

Remarks:

Isolated roadside depressional wetland
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DATA FORM

ROUTINE WETLAND DETERMINATION

(1987 COE Wetlands Delineation Manual) WO
Project/Site: Mid-Curriluck Sound Bridpe ES Date: 20 Oclobar 2007
ApplicantfOwner: _norih Caroling Tumplke Authanity Co./City:  Curmifuck County
Investigator: M. Miichell {PB Americas, Inc.) Stats: North Caralina
Do Nomal Circumstances exist on tha site? ¥Yes Mo Community ID: _c1
is the site significantly disturbed (Alypical Siluation)? Yes No Transect ID; __ not applicabla
Yes Mo Plet ID: nol applicable

Is the area a potential Problem Area?
{If needed, explaln on revarsa)

VEGETATION
Dominant Plant Spacles Stralum indicator Dominant Plant Specles Sbatum [ndicalor
1, Acer mbym lree FACW 8,_Smilox bona-nox vine FAC
2__Balix caroiiniana saping QBL 10, Rubus cunelfolius herb FACU
1, Quercus phalios sapfing  FAC+ 1.
4. Thelypleris thelypleroidas herh FACW+ 12.
5_Boehmeria cylindrca harb FAGCWH+ 1a.
6,_Woodwardla areofats herb 0BL 14,
1. Juncus effusus herb FACW+ 15.
B. Taxicadendron radlcans ving FAC 1B,
Percant of Dominant Species that ere OBL, FACW, or FAC (excluding FAC-); __ 80
Remarks:
HYDROLOGY

__ Recorded Data {Describe lh Remarks);
____ Siream, Leks, or Tide Gauge
___ Aeral Photographs
_ Other {Explain in Remerks})

X _No Recorded Dala Avallable

Welland Hydrolopy Indicators:

Primary Indicalora:
____lnundated
_X SBawrated in Upper 12 Inches
... Walar Marks
___ DriftLines

Fleld Observalions:

Depih of Suface Waler 0 __(in}

Beplh to Slanding Water in Pit na_ (in)

Depih to Satumated Sofl: B any

. Sedimant Daposts
___Drainage Pallems In Wetlands
Secondary Indlcators (2 or more required):
— Oxidized Roat Channels in Upper 12 Inches
_X Waler-Slained Leaf Lilter
_* Local Solf Susvey Data
_X FAC-Neulral Test
. Olnar {Explaln In Remarks}

Remarks: Inter-dune wetland. Much diigr-lhan-normal year {drought condltions).
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DATA FORM (Cornmunity “WW1" continued)
ROUTINE WETLAND DETERMINATION
{1987 COE Wellands Pelineation Manual)

SOILS

wWR ]

Msp Unit Name

{Serlas and Phase): __Ousley fine sand

Dralnage Class;_modemlely walt drathed

Taxonomy {Subgroup): __Thanmic, uncoated Aqulc Quarzipsammenls

Flald Ohsarvallons

Confirnad Mapped Typa? Yes No.

Profils Descrpiion:
Deplh Matrlx Colar

B-2

Maotlle Golors Molila

(nches)  Horzon  (Munsell Mofsh) {Munsell Molst)  Ahundanee/Gopteast Sinuctures ale

Texture, Goncretlons,

s)ightly nrganle slity sand

220 B BYBHM

fina sand with slight arganie slraaking

Hydric Sofl Indicaloes;

Histoso)
Hislic Eplpedon
Sutfidic Odor
X_ Agulc Molslura Regime
. Reducing Candltlons
X_ Gleyad or Low-Chrome Colors

b

_X_lsled on Nallona! Hydric Solls List
. Other [Explaln In Remariiz)

_ Coneretlons
. High Organle Content In Surface Layer [n Bandy Salls
Omeanic Straaking In Sandy Solls

X _Lisied on Locs] Hydrie Sofls List N

C-152

Remarks:
WETLAND DETERMINATION
Hydrephyllc Vegetation Prosent? Yes No
Welland Hydrology Presant? Yes No |s lhts Sampiing Paint Within a Waland? Yes No
Hydric Soils Present? Yes No
Remarhs:
Appraved by RQUSACE 382



ROUTINE WETLAND DETERMINATION

DATA FORM

(1887 COE Wetlands Delineation Manual) \/0F%

Project/Site: Mid-Currituck Sound Brdga EIS Date: 23 Octohar 2007
ApplicantOwner: _Norih Carolina Tumplke Authority Coa./City: _Curituck County
Investigalor: M. Mitchell {PB Americes, Int.) State: Narth Camlina

Do Normal Circumstances exist an the sits? Yes No Community iD; _cag

Is the site significantly disturbed (Atypical Situation)? Yes Mo Transect |D:; __ nol epplicable

is the area a potential Prohlem Area? Yes Mo Platib: not applicable

{If needed, explaln on reversa)
VEGETATICN

Bominant Plant Speclas Stratum Indicetor Dominant Plant 8pocins Stratum indlcator
1. Acer rubrum trae FACW 8. Maonolla virolpisna - shrub FAGWH
2 Vacclnivm corymbosum shrub FACW 10, Rosa mullifiora shub  UPRL

3. Myrica cerifera shruh FAGH 11. Polvgonum punclatum herb FACW+
4,_Thelypleris thelyplerides herb FACW+ 12.Chasmanthium laxum herh FACW-
5. Boghmers cylindrica herb FACW+ | 13, Arthraxon hispidus herb  FACU+
8. Woodwardia areolata herb oBL 44. Eupatorium caplfiifolivm hark FACU
7. Juncus effusus herb FACWH 15, Cvpens strigosus hern FACW+
8. Toxicodendron radicans vine FAC 16_Desmuodiuim tanuifofium herb FAC

Percent of Dominant Specles thal are OBL, FACW, or FAC (exciuding FAC-): ___B1

Hemaris:

HYDROLOGY

___ Recorded Data {Describa in Remarks):
___ Slream, Lake, or Tlde Gauge
____ Aerlal Photographs
. Olher {Explain In Remarks)

X _No Recoded Dala Avallabla

Welland Hydmlogy Indicalors:

Primary indicators:
___Inundated
__X Satrrated In Upper 12 Inches
_X Walter Marks
___DAR Lines

Fleid Chsarvallons;

Dzpih to Standing Water in Pit:

Deaplh of Surface Water: 0 {n)
i)

Depth o Saturaled Soil: 2 __{in)

___ Sediment Deposils
___Dralnegs Paltems In Wellands
Secondary Indicalors {2 or mor requirad):
__Duidized Raat Channals In Upper 12 Inchas
X Water-Slalned Leaf Utler
_X Local Soll Survey Dala
_X FAC-Neulral Test
.. Clher {Explain In Remarks)

Remarks: PFQ1A sbove excavelad pand. Much driar-than-nomat year {drought conditians).
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DATA FORM (Community “W1” continued)

ROUTINE WETLAND DETERMINATION
(1987 COE Wetlands Delineation Manual)

SOILS o Gfgf"*}
Map Unit Name
{Sepes and Phase); _Ousley Ine sand Dralnage Class:_moderately wall dralned
Fileld Observalions
Taxonomy {Subgroup); _Thamis, uncoaled Aquic Quartzlpsammenls Confimed Mapped Type? Yss No.
Profile Descrnljon:
Depth Malrix Color Motile Colors  Moltle Texture, Concrallons,
finches) = Horzon {MunseliMoist} (Munsell Molst) Abundance/Contrast  Struriurss, slg,
0-2 A slighlly arpanlc slity sand
2-18 =] §YEN fina sand
Hydrie Sofl lndicators;
___ Histosol .. Concretions
___ Hisllc Eplpedon .. High Oganic Content In Surface Layer in Sendy Solls
. Sulfdic Odaor ___ Organic Streaking In Sendy Solls
—__ Aquic Maistura Regime _X_ Listed on Local Hydric Soills List
___ Reoducing Condltlons X _ Listed pp Nallenal Hydde Salis List
_X  Glayed or Lew-Chioma Colors . Blher {Explain in Remarks)
Remarks:
WETLAND DETERMINATION
Hydrophylic Vapetatinn Prasent? Yes ho
Walland Hydrology Present? Yes Nop Is this Sampling Polnt Within 8 Wellend? Yes No
Hydric Solls Present? Yes Mo
Remarks:
Approved hy HQUSAGE 3752
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DATA FORM

ROUTINE WETLAND DETERMINATION

{1887 COE Wetlands Dellneation Manual) wWObh g

Project/Site: Mid-Curriuck Sound Bridga EIS Date: 27 Qctober 2007
Applicant/Owner: _Nornh Garolina Tumplke Authorty Co./City: _Curmliuck County
Investigator: M. Mitchell {PB Amercas, inc.) State; Nosth Caroling

Do Nomal Circumstances exist on the site? Yes No Community 1D; _casz

Is the site significantly disturbed (Alypical Situation)? Yes No Transect ID: not applicable

Is the area a potential Problem Area? Yes No Plat ID: nat appficable

{iFneeded, explaln on reverse)
VEGETATION

Dominant Plank Spoclog Stratum Indicator Dominant Plant Speclea Stratum )ndiceior
1,_Pinug {asda tree FAC 8, Woodwardia areolata herb DBL

2. Acer rubrum ) sapling FACW 10 Juncys effusus herb FACW+
3, Myrica carifara shrub FAC+ 11, Boshmieda cyiinddes herd FACW+
#._Vaccinfum carymbosum shrub FACW 12, Desmadium lenuifollum hark  FAC

5, Magnolia viminiena shrub FACW+ 13, Sivm svave herh OBL
B. Parsia borbonla shrub  FACW 14, Carex sp. herh NIA
7. Salfx camliniang sapling OBL 15, Hydrocotyle americana herh  QBL
o, Arundinaria giganiea shrub FACW 16, Toxicodendron radicans : vlne ORL .

Percent of Dominant Spacies that ame OBL, FACW, or FAC (excluding FAC-): __100

Remarks

HYDROLOGY

___Recorded Data {Describe in Remarks):
____ Slream, Leke, or Tide Gauge
__X Aedal Phatographs
____Other {Explain In Remarks)

_X_Nao Recorded Data Avaflable

Fiaid Observations:
Depth of Surface Waler
BDepth in Standing Waler in Fit:

Depth lo Salurated Soi: 2 ()

Wetlznd Hydralogy Indicators:

Primary Indlcalors:

_¥ Inundated

__* Salurated In Uppar 12 Inches

—_ Water Marks

_X Drift Lines

__ Sediment Deposils

_¥* _Dralnage Pattarns In Watlands
Secondsry Indicators (2 or more regulred):

__ Opddlzad Roat Channels in Upper 12 Inches

_¥ VWalsr-Slalned LeafLiiler

__ Locat Sofl Survey Dala

_ X FAC-Neulral Tesl

.. Dlher (Explaln In Remarks)

Remarks: Freshwater Ydal infel Shown as Inundated In cliant-provided aerials.
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DATA FORM (Community “CA62" continued)
ROUTINE WETLAND DETERMINATION
{1887 COE Wetlands Delineation Manual)

&
SOILS OBl L
Map Unlt Name
{Serls and Phase): __Ousley fine sand Dralnage Class:_moderately well dralned
Field Observallons
Taxonomy (Subgroup): _Tharmlc, uncested Aquic Quartzipsammants Confimmed Mapped Typs? Yes Mo
Profita Deseripiion:
Deah Malrix Color  Muollle Colors Mollie Texture, Concrallans,
{nchesy  Horzon  {Munsell Molst] {Mupsell Molsl} Abundance/Cenimst  Sluctures, sle
0-2 A 10YR6M orginic muck
2-18 B 10YRENM 10YRB/G Mod. developed slity Are sand °
Hydsc Sall indicalors:
. Hislogof __ GContretions
X _Hisiic Epigedon _¥_ High Omanle Contentin Suface Layer In Sandy Solls
. Sullidic Odor — Omanlc Streaking In Sandy Solls
_X_ Agulc Mpistura Reglmae _X_ Lisled on Logal Hydrizc Sofls List
_X_ Radueing Condiiians _X Ustad on Nallonal Hydrie Solis List
_X_ Gleyad or Low-Chroma Golors —. Other (Explain in Remarks)
Remarks: Muck mantle dua to freshwaler lidal Ineursfons.
WETLAND DETERMINATION
Hydrophylle Vegetallon Present? Yes No
Welland Hydrulogy Present? Yes Mo I5 this Sampling Polnt Within a Walland? Yes No
HydrleSois Present? Yes Mo
Remaks:
Approved by HQUSACE 3/32
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DATA FORM
ROUTINE WETLAND DETERMINATION

{1887 COE Wetlands Determination Manual)

W00 - 103

Project / Site:

Mid-Currituck Sound Bridge EiS

Date: 30 Ocf 2007

Applicant f Owner;

North Carolina Tumpike Authority

County: Currituok

investigator;

5. Beck (CZR Inc. Environmental Consultants)

State: North Carolina

Do normal circumstances exist an the site?

Yes__ X __No Comm iD: R18

Is the site significantly disturbed (Atypical sifuation)? Yes No_ X Transect iD2__N/A

Is the area a potential problem area? T Yes No__ X Plot 1D:_ N/A
{explain on reversa if needed)

VEGETATION

Dominant Plant Specles Stratum  ladlcator Dominant Plant Species Stratum  Indicatar

1. Pinus faeda T FAD 8,

2. Acerrubrum T FAC 10,

3. Salix caroliniana T/S OBL 11.

4. Morella cerifera S FAC+ 12.

8. Vaccinium corymbosum 5 FACW 13.

6. Nyssasp. T FAC 14.

7. Smilax rofundifolla vV FAC 15.

B. Osmunda reqgalis H OBL 16.

Percent of Dominant Species that are OBL, FACW, or FAC excluding FAC-).

100%

Remarks:

Wetland VVegetation present

HYDROLOGY

— _ Recorded Data (Describe In Remarks):
____ Stream, Lake, or Tide Gauge
_X Aerial Photographs
____ Other

____ No Recorded Data Available

Field Obsewations:

Wetland Hydrology Indicators

Primary Indicators:

—_ Inundated

e Saturated in Upper 12"

— _ Water Marks

— .. Drift Linas

__ Sediment Deposits

____ Drainage Patterns in Wetlands
Secondary Indicators)

_X__ Onidized Roots Channels in Upper 12

__ Water-Stained Leaves

—. Local Soll Survey Data

_X__ FAC-Neutral Test

____ Dther {Explain in Remarks)

Depth of Surface Water: N/A((in.)
Depth to Free Water In Pit:  >24(in.)
Depth to Saturated Soil: >24(in.)
Remarks:
Drought Conditions

Wetland Hydrology present
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SOILS VL0 -0

Map Unit Name
{Serles and Phase).__ Comifa-Duckston complex 0-6% slopesDrainage Class:  poorly dmathed

uncoated Aguic Quartzipsamments (CoB)
Taxonomy (Subgraup):_ihermic Typic psammanuents (DY Confirm Mapped Type? Yes No

Profila Description:

Depth Matix Colors Mottle Colors Mottle Textura, Concratinns,
{inches} = Horlzon {Munssll Moist) {Munsefl Molst) Abundance/Contast = Structure, ete.
0-2 organic debris
2-24 2.5Y 42 sand

Hydrie 5oll Indicators:

____Histosol ___Concretlons

____Histic Epipedon __._High Organlc Contant In Surface Layer in Sandy Soils
. Sulfidic Gdor _X__Organle Streaking In Sandy Solls

—.Agquic Molsture Regime . Listed On Local Hydric Soils List

—__ Reducing Conditions ____Listed on Nationhal Hydric Solls List

_X Gleyed or Low-Chroma Colors —_ Qther (Explaln in Remarks)

Remarks:

Wetland Soll present

WETLAND DETERMINATION

Hydrophylic Vegetation Present? Yes_X No Is the Sampling Point

Wetland Hydrology Present? Yes_X No Within a Wetland? Yes X No
Hydrie Solls Present? Yes_X No ‘

Remarks:

Isvlated roadside depressional wetland
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USACE AID# DWQ# Site# _____ (mdlcatc on attached rnnp)

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the strenm reach under assessment:

1. Applicant’s name;_ vt Turrgite  futhn niy 2. Evaluator's name:__ . QECE /c '@;ﬁ-\
3. Date of evaluation;,_ 34 !'JID‘T 4. Time of evaluation:___ 1 00

5. Name of stream:__— 6. River basin:  Mor¥l &g

7. Approximate drainage area;_ 2550 awrcn ~ 8. Stream order: \

9, Length of reach evaluated: lnn ' 10. County:___{ Jrrs e

11. Siie coordinates (if known):  prefer in decimal degrees. 12, Subdivision name (if any):

Laotitude (ex. 34.872312): Longitude {ex. —77.556611);

Method location determined (circle): GPS  Topo Sheet  Ortho (Aeriol) Photo/GIS  Other GIS Olher
13. Location of reach under evaluation {note nearby roads and landmarks ?ﬁ ch map ying stream(s) location);
S \

ﬂi_. 15% dos ¥ L Ve o & ey e Tie L% .1'.;

14, Proposed channel work (if any);

3

15. Recent weather conditions:___ Or.; ’ Co b _ € e

16. Site conditions at time of visit:__ Sa hembond R Siomle  Befa to

17. Identify any special waterway classifications known:  ____Section 10 ___Tidal Waters ... Essential Fisheries Habitat
__Trout Waters ____ Quitstanding Resource Waters ____ Nutrient Sensitive Waters ___ Waler Supply Watershed ____ {1-1V)

18. 1s there a pond or lake located upstream of the evaluation point? YES fNCy If yes, estimate the water surface area:

19. Does channel appear on USGS quad map? l‘x"E\/) NO 20. Does chnnnel appear on UUSDA Soil Survey? L/Sr NO

21. Estimated watershed land use: % Residential __ % Commercial ____%Industria) =& % Agricultural
15;% Forested _ % Cleared/Logped ____ % Other(

22. Bankfull width:___ 10 -5 23. Bank height (from bed to top of bank):__ < - 3 '

24, Channel slope down center of strenm: LFIat {0to2%) __ Gentle(2to4%) __ Moderate (4 to 10%) ___ Steep (>10%)

25, Channel sinuasity: _____ Straight _/_Occasional bends ___Frequentmeander ___ Verysinuous  ___ Braided channel

Instructions for completion of worksheet (located on page 2): Begpin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the snme ecoregion. Assign points
to each characteristic within the range shown for the ecoregion. Page 3 provides a briel description of how to review the
characteristics identified in the worksheet. Scores should rcflect an overall assessment of the stream reach under evaluation. If o
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the
commment section. Where there are abvious changes in the character of a stream under review (e.g., the stream flows from a pasture
into a forest), the stream may be divided into smaller reaches that display more continuity, and & separate form used to evaluate each
reach. The totnl score assipned to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the

highest quality,

Total Score {from reverse):__ 5% Comments:____Prweny  tntn Cored Yy deannyg Iaby
Ol’ e rrtr%_

(ol Tolhereothet Gornen oo JEALE  Twe i 07

Evaluator’s Signature = = Pt Date__ ' /E:fﬁ'f

This channel evaluation form is fifended to be used only as a guide to assist landowners and environmental professionals in
gathering the data required by the United Sinies Army Corps of Engincers to make a preliminary assessment of stream
quality. ‘The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particuiar mitigation ratio or requirement. Form subject to change ~ version 06/03. To Comment, please call 915-876-8441 x 26.

!
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STREAM QUALITY ASSESSMENT WORKSHEET

5\

Wil |— | [ M]e |w | wW{wW]w|w [iprJQ—JPUJG\MqJ

* These charnc(ensucs are not nssessed in coastal strea:ns.
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North Carolina Division of Water Quality — Stream ldentification Form;

S

Version 3.1

Date: {2 -7- ¢ Projec

£ O P e e
[T Ny £ Y t{.—

Latitude:

id

€ (reeN Site:

Evaluator; § (b

-
L = - Y g
Vg I e REN AN g! Col

By e g

Tere Longitude:

Total Points:
Stream fs at least infermitlent 95‘ {

Cnunty: C .,,rr;"r;;;,. i

) €2 other

g.q. Quad Nama:

il 2 18 or perennlal if= 30

A. Geomorphology (Subtotal = 1.5 } Absent |: . Weak ::| Moderats - Stmng
1%, Continuous bed and bank 0 1 2 £3;
2. Simtosity a 1) 2 3
3. In-channel structure: riffe-poo! sequence g {al 2 3
4. Soll textura or siraam subslrats sorting 0 1 {_g:’ 3
§. Actve/rzlic floodglaln 1] 1 {2} 3
6. Depaositional bars or benches 0 {Ty 2 3
7. Braided channel {0} T 2 3
8. Recent alluvial deposits i} {1} 2 3
89° Nahuizl levees ) 1 2 k|
10, Headcuts {0} 1 2 3
11. Grade cantrols i 0,5 [0 1.5
12. Natural vellay or dralnagsway 1] 0.5 1 1.8
13. Second or greater order channel on exlsting =
USGS or NRCS map or other documented (I:; = D) Yes=3
gvidenes, \
YMpn-mada dilches are not rated; see discussions in manual -
H. Hydrology (Subtotal = "/ )
14. Groundwater flow/discharge 1 2]
15. Water In channel and > 48 his since raln, or
Water in channel — dry or growing season ,® 2
16. Leaflittar 1.5 (1) 0.5 0
17. Sediment on plants or debris 0 0.5 1 1.5
18. Organie debiis lines or piles (Wrack linas) 1] 0.5 () 1.5
19. Hydric soils {redoximorphic features) present? No=0 Yes=15
C. Biology (Subtotal = G
20°. Fibrous roots In channal [6)) 2 1 0
21", Rooted plants in channel (3 2 1 )
22. Crayfish (D} 0.5 1 1.5
23. Blvalves 10y 1 2 3
24_ Fish 10} 0.5 1 1.6
25. Amphiblans {03y 0.5 1 1.5
2B. Macrobenthas (note diversily and abundanca) [0 0.5 1 1.5
27. Filamentous algae; periphyton ) 1 2 3
28. lron oxidizing bacterlafungus. [ 0.5 1 B
FAC =0.5; FACW=0.75; OBL=15 SAV=20; \Other=0 )

26°, Wetland plants in streambed

®flens 20 and 21 focus an the presence ol upland planis, liem 29 focuses an the presence of aquatic or wellznd planls, ™ ———"

Noles: {use back side of this form for addittanal noles.)

Sketch:
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DWQ #

| USACE AIDH
‘ STREAM QUALITY ASSESSMENT WORKSHEET
Provide the following information for the stream reach under nssessment:
1. Applicant’s name: M, Turepile frathae =y 2. Evaluator’s name; < &2
3. Date of evaluation:___}2 /ll l N7 4, Time of evaluation:__ O\ 3¢
5. Name of stream:_— _ 6. River basin:__ War Vi, e
7. Approximate drainage area:_ 2.5 - 50 .ecen 8. Stream order:__1
9. Length of reach evaluated: Ly 10. County:__ € vl '
11. Site coordinates {if known): prefer in decimnol degrees, 12. Subdivision name (if any):
Lotitude (ex. 34,872312); Longijtude {ex, ~77,556611);

Method location delermined (cirele): GPS  Topo Sheel  Ortho (Aerial) Photo/GIS ~ Other GIS  Other,
13. Location of reach under evaluation {note nearby roads and landmarks and attach map identifying stream(s} location):

D oe— r — A n
e sle AT ZFOTE AW Seobd- 5 2 Fesy s,
\‘—--/l

14. Proposed channel work (if any):

‘. ey L Y
15. Recent weather conditions: Ug._w-, TR P R TR ¥ )

16. Site conditions at time of visit: Pomer  toscnn it

17. Identify any special waterway classifications known:  ___Section 10 . Tida] Waters ___ Essential Fisheries Habitat

___Tront Waters ___ Qutstanding Resource Waters ___ Nutrient Sensitive Waters Water Supply Watershed _____ (I-IV)

18. s there a pond or lnke located upstream of the evaluation point? YES @ 1f yes, estimate the water surfoce area:

19. Does chansel appear on USGS quad map? @ NO 20. Does channel appear on USDA Soil Survey? (YESYNO

2i. Estimated watershed land use: % Residential 5% Commercizl ____% Industrial S0 Y% Apricultural
_5{) % Forested % Cleared / Logged ___ % Other{ )]

22, Bankfull width:__* 5. 23. Bank height (from bed to top of bank):__ 2~ "1

24. Channel slope down center of stream: _-{“ Flat {0 to 2%) ___ Gentle (2to4%) __ Moderate (¢ to 10%) ___ Steep (>10%)

25, Channel sinuosity: _k!_Strnight __ Occasional bends ___ Frequent meander  ____Very sinuous ____Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetotion, stream classification, etc. Every characteristic must be scored using the same ecoregion, Assign points
to each characteristic within the ronge shown for the ecoregion. Page 3 provides o brief description of how to review the
characteristics identified in the worksheet, Scores should reflect an overall assessment of the strenm reach under evaluation. If a
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the
comment section. Where there are obvious changes in the character of o stream under review (e.g., the stream flows from a pasture
into o forest), the strenm may be divided into smaller reaches that display more continuity, and a separate form used to evaluate each
reach. The total score assigned to a strenm reach must range between 0 and 100, with a score of 100 representing a stream of the
highest quality.

Total Score (from reverse): H3 Comments:___{ e\ Feede ity Decp Lerele

fathedvatesy — Maw o Sl 5:1 Udhe & Der (o 07

Evaluator's Signature = ﬂffﬁ'n~Lm pate___tofit{o

This chaniel evaluation form is intéfded to be used only as a goide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement, Form subject to change — version 06/03. To Comment, please call 519-876-8441 x 26.

i
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STREAM QUALITY ASSESSMENT WORKSHEET A ek

eiite of flow / persistent pools in strea
‘(no'flow’ or saturatibn’= 0; strong flow = max:poinis




() eﬂj\"‘\'q‘a e a S‘QHLLWL
‘North Carolina Division of Water Quality — Stream Identification Form;  Version 3.1

Date: \a;xf ! !g") Project: [, sl S P ,Latiude:
Evaluator: (2R {\' 4% } Biter i o @ (,u_,“ v) Longituds:
Total Points: - - Other
i i County: R T
psrgef;] afpigr’eerf:f;ﬂf%nggmm 475 Wi ee i e.g. Quad Name:
A. Geomorphology (Subtotat = 7 ) Absent |:. Weak ::[ .Moderste |- Strpng.
1%, Continuous bed and bank I 1 2 {3)
2. Sinuoslty (o/ 1 2 E]
3. In-channel structure: siffle-pool sequance 0 ) P 3
4. Soil texture or slream substrate sorting 0 {1 2 3
5. Active/relic flondplain 0 (1 2 3
8. Depositional bars or benches 0 (1} 2 3 .
7. Braided channel ) 9 2 3
B. Recent alluvial deposits [N 1 2 3
9% Natural levees ) 1 2 3
10. Headcuts \a) 1 2 3
11. Grade controls 1) 0.5 1 1.5
12. Natural valley or drainageway ' (g - 0,5 1 1,6
13. Second or greater order channel an gxlsting '
USGS or NRCS map or other documented No=0 s Yes =3
avidence.
* Man-mada dilches ara not rated; see discussions In manual
B. Hydrology (Sublotal= L) ]
i4. Groundwater flow/discharge 0 1 2 {3
15. Watar In channe! and > 48 hs sinca rain, or 0 1 o @)
Water In channel — dry or growing sgason
16. Leafiiter 1.5 1 0.5 Q)
17. Sediment on plants ar debris 0 0.5y 1 1.5
1B. Organic debris lines or piles (Wrack lines) 0 0.5 i1y ] 15
{9, Hydric soils {redaximomphic featurgs) present? MNo=0. Hes =157
_ —
C. Biology (Subtotal=_ 1.5 )
20°. Fibrous roots in channel {a) 2 1 0
21P. Rooted plants In channel (3) 2 1 0
22. Crayfigh 0 (D5 > 1 1.5
23. Blvalves [ 1 2 3
24. Fish 0 0.5 &N 1.6
25. Amphiblans 0 0.5 KN 1.5
2B, Macrobenthos {note diversily and abundencs) 0 \0.5% 1 1.5
27. Filamentous algae; periphyion ()] i 2 3
<A, Iron oxidlzing beclera/fungus. ) W 15
28°, Wetland planis in streambed FAC =0.5; FACW= 0.75; OBL = 1.5% 8AV =2.0; Other=0

Yliems 20 and 21 focus on the presence of upland plants, kem 29 {ocuses on the presence of aguatic'of weliand planls.

Motas: {use back side of this form for addilional notes.) Shkatch:
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| USACE AID# DWQ # Site #____ (indicate on attached map) |

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the following information for the stream reach under assessment:

1. Applicant’s name:_NL Tyrogdis A S iV, 2. Evaluator’s name:__ 5;_ B¢ LLTR
3, Date of evaluation:___ 12 .! -S'ff:_r? 4. Time of evaluation:__ 1 (15

5. Name of stream:_~—— 6. River basin:___i - ¥ i~

7. Approximate drainage area; 15 -SD acrcy 8. Stream order; a

9. Length of reach evaluated:___1iin’ 10. County:___{iesnthee ke

11. Site coerdinates (if known):  prefer in decimal degrees. 12. Subdivision name (if any):

Latitude (ex, 34,872312); Longitude (ex, —77.536611);

Method location determined {circle): GPS Topo Sheet  Ortho (Aerinl) Photo/GIS  Other GIS  Other
13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):

. . - 2 o
WAV Fanv o 5 et St oo B Loy
‘I\‘___.-_—J

14. Proposed channe! work (if any):

15. Recent weather conditions;__J = o - 7 NERER ALY |

16. Site conditions at time of visit__t - 2 dcyp

17. Identify any special waterway classifications known: ___ Section 10 .. Tidal Waters ___Essential Fisheries Habitat
__Trout Waters ____ Outstanding Resource Waters ____ Nufrient Sensﬂiﬁ_@}'e Waters __ Water Supply Watershed ____ (I-IV)

18. Is there a pond or lake located upstream of the evaluation point? YES }4104:_)11' yes, estimate the water surface area;

19, Does channel appear on USGS quad map? LY_I:I}S NO 20. Does channel appear on USDA Soil Survey? @ NOD

21. Estimated waotershed Jand use: % Residential __ % Commercial __ % Industrial S8 9% Agricultural
_&f3% Forested ____%Cleared/Logged ___ % Other ( )

22, Bankfull width: 12} 23. Bank height (from bed (o top of bank):__ 5§ - ~ O’

24, Channel slope down center of stream: _/ Flat(0to 2%) ____ Gentle(2to 4%) __ Modernte (4 to 10%) ____ Steep (>10%)

25. Channel sinuosity: Straight .// Occasional bends Frequent meander Very sinuous Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregjon based on
location, terrnin, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points
to ench charncleristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the
characteristics identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. Ifa
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the
comment section, Where there are obvious changes in the character of a stream under review (e.g,, the sirenm flows from a pasture
into a forest), the stream may be divided into smaller reaches that display more continuity, and a separate form used to evaluate each
. reach. The total score assigned to a stream reach must range between 0 and 100, with a score of 100 representing n streamn of the

highest quality.

Lo n s - .
Total Score (from reverse): ul Comments: Lo-pl  Seedy by Dece Creele

calete Wt - A Skrrsae Dee &R
oy O SRBE J

Evalator’s Sipnature, (:c—‘.'.’ 7Sl Date__ ‘3] r;‘/,_jr?

This channel evaluation form is intended to be used only as a guide to assist landowners and environmental professionals in
gathering the data reguired by the United States Army Corps of Engineers to make a preliminary assessment of stream
guality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, plense call 319-876-8441 x 26.

1
C-165



W~ 'u'-’fl.\‘(/'& - NeY
STREAM QUALITY ASSESSMENT WORKSHEET GO




North Carolina Division of Water Quality — Stream Identification Form;

L T R
Version 3.1

l'\ \ Lur‘r l'u'Lé—

Date: o }5/ o7 Project: ', cidoe Ei% Latitude:
Evaluator: &, Ggehl (6 paLy Site: (W~ @ 167F {f_f’ ;’;""f,} Longituds:
Total Points:
Siream is at least intermittent 9_7 County: .- i Other .
if & 18 or perennial if= 30 &g Quad Nama:
A, Geomorphology (Subtotal= 1D ) Absent |: . Weak ::| Moderate |- Strong
1%, Continuous bed and bank 0 1. 2 (&)
2. Sinuosily D ) 2 3
3. In-chanpel struciure: riffle-pool sequence 0 1 72} 3
4. Soil texture or stream substrate sorting 0 1) 2 3
5. Active/relic fioodplain 0 i {2 3
6. Depositional bars or benches 0 [} 2 3
7. Braided channel s ™ 2 3
8. Recent aliuvial deposits o)) 1 ] 3
B® Natural lavees {0) 1 2 3
10. Headculs {0} 1 2 3
11. Grade conkrols o) 0.5 1 1.5
12. Natural valley or drainageway oy - 0.5 1 1.5
13. Second or greater order channel pn existing -
USGS or NRCS map or other documeanted No=0 ‘ Yas =3
evidence.
®Man-made diiches are not raled; see discusslans In manual
B, Hydrology (Subtotal=__“l
4. Groundwater flow/discharge 0 1 (3
18, Watar !n channel and > 48 hrs "slnca rain, or 0 1 sty
Water in channet — dry or growlng season e
16. Laaflittar 1.5 1 0.5 £n
17. Sediment on plants or dzbria 0 0.5 i 1.5
18. Qrganic debrls lines or piles (Wrack lines) 0 a5/ 1 %5
19. Hydric soils {redoximorphic features) present? No = Yes = 1 5 J
C. Biology (Subtolaj = ‘:6 )
20°, Flbrous roots In channel (3) 2 1 0
21" Ropied plants in channe] 3) 2 1 0
22, Crayfish JO))] 0.5 1 1.5
23, Bivalves (0l 1 2 3
.24, Fish -0 0.5 1 1.5
25. Amphiblans Ii] 0.8 1 1.5
28. Macrohenthos {(nole diversily and sbundance) [ 05} F] 1.5
" 27. Filamentaus algae; peiphylon 0 7 2 3.
;EB. Iron exidizing bacterla/fungus. 0 0.5 1 (157
29 Wetland plants in stresmbed FAG =05 FACW=075, OBL=15 SAV =20 Dthar= 0

®ltems 20 and 21 focus on the presence of upland plants, item 29 focuses on lhe presence of aquallc or wetland plapis;

Moles; (use back side of this form for additional noles.)

Skeich:
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USACE AID# DWQ# Sile#_____ (indicate on attached map) .

Provide the following information for the stiream reach under assessment:

1. Applicant’s name:__M¢ Furagilte  folmr! kv’ 2. Evaluator’s name:__ €. % ECC (’jﬁ 7y

3. Date of evaluation:__1 2/14 }O"l 4. Time of evaluation: ‘100

5. Name of stream:_———= 6. River bosin:___Cvrehucle S

7. Approximate drainoge area: DD eerts 8. Stream arder;___]

9. Length of reach evaluated;__ {00 ' 10. County:___{ uerihuelc

11. Site coordinates (if known):  prefer in decimal deprees. 12. Subdivision name (if any):

Latitude {ex. 34.872312); Longitude {ex. ~77.536611);,

Method location determined (circle): GPS  Topo Sheet  Orho {Aerial) Pholo/GIS  Other GIS  Other,

13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream tion):

Cootne o%F Timdore & Svoppnn Boza oo the ot Guedis ~ (B-050) /(55
: J e —— g

N

14d. Proposed channe! work (if any);

15. Recent weather conditions:_ Sun~., O

33

. - : s ey 4 s
16. Site conditions at time of visit__Cinereel -4 dee &

17, ldentify any special waterway classifications known: Section 10 Tidal Waters Essential Fisheries Habitnt
Trout Waters Outstanding Resource Waters WNutrient Sensitive Waters Walter Supply Watershed (1-1V)
18. Is there a pond or Inke located upstream of the evaluation point? YES (NO)) If yes, estimate the water surface area;

19, Does channel appear on USGS quad map? YES 20. Does channel appear on USDA Soil Survey? YES @

21. Estimated watershed {and use: 9% Residential S0 v Commercinl ____% Industrial __ % Apricultural
50 % Forested % Cleared / Logged % Other { )

22. Bankfull width___5-101’ 23. Bank height (from bed to top of bank):_ )=

24. Channel slope down center of stream: ;/Fiat (Oto2%) ___Gentle(2to4%) ___ Moderate (4 to 10%) __ Steep (>10%)

25. Channel sinuosity: Straight \/Ouca.sional bends Frequent meander Very sinuous Braided channel

Instructions for completion of worksheet (located on pnge 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scored using the same ecoregion. Assign points
to ench charncteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the
characteristics identified in the worksheet. Scores should reflect an overnll assessment of the stream reach under evaluation. If a
characteristic cannot be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the
comment section. Where there are obvious changes in the character of a stream under review (e.g., the stream flows from a pasture
into a forest), the stream may be divided into smaller reaches that display more continuity, and a separate form used to evaluate each
reach. The totel score assigned to a stream reach must range between 0 and 100, with a score of 100 representing a stream of the
highest quality.

&
Celhe

Total Score (from reverse): (Gq Comments: Tolrerwnithe v oo by USRCE Wy v \ o7

7 3

~ 13 Tate g LELS PT R, be e hal h A B g 1 £
L s T e TN
N
Evaluator’s Signature (/;5“ Frided Date_ 13 [1alp

This channel evaluation form islifitended to be used only as n guide to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engincers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply o
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 19-876-8441 x 26.

1
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Presence of: ﬂﬂ
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* These characteristics are not assessed in coastal streams.
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North Carolina Division of Water Quality — Stream Identification Form;

55)

Version 3.1

< A, .3 {2 ‘.liz(‘\ - Gty
Date: m"'ﬁ/ﬂ“’? Project Flsh- furms e, ST Latitude:
s o ke B~ Dub e B e
Evaluator: ¢ .75 i- Site:r Botors Tim Dok T @'}D\ngimd‘”

Total Points: ¢
Siream is at least intermillan! 3D r
ifz 18 or perennfal 2 30

County: { . re by, k)

~—iher

e.g. Quad Name:

A, Geomorphology {Sublotal= (5 5 ) Absent | . Weak '} Moderate | Stong.
1%, Continuous bed and bank 0 {(1)}—> 2 3
3. Sinuosity 0 1 {9 3
3, In-channel structure: riffie-pool sequence 0 9 {2} 3
4. Soil texture or stream substrate sorting 0 9 3 [63)
5. Active/rellc flondplaln 0 i . 2 &
6. Deposilional bars or benches 0 (9 F—7 2 3
7. Braided channal ] {1) 2 3
8. Recent alluvial deposits 0 &P 2 3
9° Naturaf Isvees e/ 1 2 3
10. Headcuts foj 1 2 3
11. Grade controls 0 {0.5% 1 15
12. Natural veiley or drainageway o - 0.b ) 1.5
13. Second or greater order channe) on existing .
USGS or NRCS map or olher documented No = ) ‘ Yes=3
svidence,
®sen-made dilches are nol raled; see discussions in manoal
B. Hydrology (Subtotal=_ %5 )
14, Groundwater flow/discharge 1 2 3y
15. Water In channel and > 48 hrs since raln, or 1 @ 3
Water in channel ~ dry or growing season
16. Leaflittar 1.5 1 0.5 Co™.
17. Sediment an plants or debris {0) 0.5 K 1.5
18. Organic debris lines or plles (Wrack lines) 0 0.5 YAl . 15
18. Hydric soils {radoximorphic features) present? No=0 “{Y¥es = 1.5%
C. Biology (Subtotal=__ 7.5 _ )
20°. Fibrous roots In channel &) 2 1 0
21", Rooted plants in channel 3 2 1 0
22, Crayfish i 0.5 1 1.5
23, Bivalves D) 1 2 3
24. Fish o} 0.5 1 1.5
25. Amphiblans 10} 0.5 i 1.5
26, Macrobenthos {nola diversity and abundance) @7 0.5 1 1.5
27. Filamentous algae; periphyton [t 1 2 3
28, iron oxidizing bacleria/fungus. (0 0.5 1 1.5

28°. Wetland plants in streambed

FAC = 0.5; FACW = 0.75; (OBL = 1.5 _SAV =2.0: Olher =0

P lemns 20 and 21 facus on the prasence of upland plants, ftem 29 focuses on the presence of BqualE br walland plants,

Wotes: (use back side of Lhis form for additional notes.)

Skelch:

Sh-nr"m FS"‘.‘_L‘."“-""-"‘ k““""‘" /;U' ET:B ‘l" > o '-:\
) = ~
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j USACE AID# DWQ # Site#____ (indicate on attached ma}:i_'
T STREAMQUALITY ASSESSMENT WORKSHEET

Provide the folldwing information for the stream reach under assessment:

1. Applicant’s name:_ ML Turn gT(Co i J\r\r_\ s dl 2. Evaluator's name; . §. BEclC Ccz e\
3. Date of evaluation;__Y. Ol OF . 4. Time of evaluation: CRH G A
5. Name of stream;_"E 418 —'A_ 6. River basin;_ ch & wip \-u--‘c
7. Approximate drainage area: ~{00 acres : 8. Stream order;___{
"9, Length of reach evaluated; _>00 t ' 10. County:__ €. rriVc i
11. Site coordinates (if known): prefer in decimal degrees. ‘12. Subdivision p_arﬁe (if any): _
Latitude (ex. 34.672312); | ' | Longitude (ex. —77.556611);_____

Methad location determined (circle): GPS  Topo Sheet  Ortha (Aerial) Photo/GIS  Other GIS Other_ :
13. Location of reach under evaluation (note nearby roads and landmarks and attach map identifying stream(s) location):;

EML-P - cpotgen  ORIST Yoa™ hes of Conee ("r:m%a&.&an;“‘ gafun‘é'_r\ sl Svbraae Cleds,
- w 3 oy

} . . - . ; - o g, T i , 1 9
14. Proposed channel work (if any); Fill @ N (Pades S I'g) ,
15. Recent weather conditions: fcn.\)\-vr-c,- I T L dewy = ¥O's D

16. Site conditions at time of visit;_\=eott~  (~ ooele - e Clows - ;.:L‘ff‘urc.)mrj; elye i

17. Identify any special waterway classifications known: . —..Bection 10 ' ::T‘-'l'dBJ Waters - ___ Essential Fisheries Habitat

, Trout Waters ‘. Ouisﬁmding Resource Waters . | Nul:rientSensiIive Wait_ers - "'Wutel; Sﬁppiy'Wat-ershed l(I-IV)_

18. 15 there a pond or lake located upstream of the evaluation point? YES If yes, ésﬁmﬁte the 'W&F_[ Vs_uf-fﬂdé aren:

- 19.Does ch‘annél‘.appe,ar on USGS quad map? @ NO 20. Does nhme] appear on USDA Soil Survey? YES NO

21. Estimated watershed land use: - ' % Residential ‘ﬁ% Com_mer_i:ial, ) %Industnal _5;0“ %lAgﬁcu]tumiI'j
: i : R -;l_s,%Forested 7 %Cleare.deogged _'-_'-_%Dl‘he-r-( o _ L . )
22.Bankfll wid:_ S1S' 23 Bank beight (from bed to top of bank):_ 3 - B
24. Channel sldbé down center of stream: _./"Flat (0 to 2%) —Gentle (2 to 4%) — Moderate (4 fo 10%) r_l_Ste::p (>10_%)
25. Channel sinuosity: Straight L Occ;él_sional bgnds_ ___Erequent meander ‘ _q_,_Very si.ﬁ‘udﬁs:f'f’ — B_midéd r:.hmme‘li

Ingtructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc. Every characteristic must be scared using the same ecoregion. ' Assign points
to each characteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the
characteristics identified in the worksheet, Scores should reflect an overall assessment of the stream reach under evaluaton. ‘If a
cheracteristic cannot be evaluated due to site or weather conditions, enter 0 in:the scoring box and provide an explanation in the
comment section. Where there are obvions changes in the character of o stream under review (e.g., the stream flows from a pasture
into a forest), the stream may be divided into smaller reaches that display mare continuity, and a-separate form used to evaluate each
reach. The total score assigned to a stream resch must range between 0 and 100, with & score of 100 representing a stream of the

highest quality. RETIINET

Total Score (from FEVET3E); Jc\. '_ Comments: ﬁ‘aaurg_ Mo onmect l—"\_q,:\r_, smeh _Crreal 5:~-~cu-\{?

~Detrermaed Yo Soo .J.,:;.L?..-—h.,« Teber v e v l,.::’:-..hc.nh..'.-' and M Duws g)
~Ober po¥ l—l‘!ﬂ;u‘v-c- rll‘rf?au.-"ﬂ'hﬂ. ‘ Sl e 2R e OF

Evaluator’s Signature____ Como) Fe ety i Date 7/5/:)?

This channel evaluation fﬁ;x_n is'fm'ftcnded to be used only a5 n puide to nssist Inndowners and Eny‘ir@nmuntul professionals in
pathering the data required by the United States Army Corps of Enginecrs to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please call 919-876-8441 x 26.

1
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STREAM QUALITY ASSESSMENT WORKSHEET
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* These characteristics are not assessed in coaste] streams.
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North Carolina Division of Water Quality — Stream Identification Form; Verslon 3.1

Date: § Do\ 2% Project; ' Cv rrihe :i” e Latitude:
Evaluator: S gecw Site: SPAS - A { Lok ;‘5 Longitude:
Total Polnts: Mo Other
County: ~Nue
P et et W Gk e.. Quad Noms:
A. Geomorphology (Subtotsi=__ {1 “ZAbsent:” iStroni
1%, Continuous bed and bank 0 2 3J
2. Sinuosiiy 0 2 3
3. In-channel structure; rifffle-pool sequence 0 2 3
4. Soil texture or stream substrate sorting 0 2 3
5. Active/rellz ficodplain o 2 3
6. Depositional bars or benches 0 {2) 3
7. Braided channel (0) 2 3
8. Recent alluvial deposits 0 D 3
9" Natural levees (0) 2 3
10. Headcuts - - {0) 2 3
11. Grade controls €3] 1 1.5
12. Natural valley or dralnageway a 1 16
13. Second or greater order channel on existing
- USGS or NRCS map or other documented én— =0 ) ¢ Yes=3
evidence.
* Man-made diiches am not raled; see discussiens in manual
o~
B. Hydrology (Sublotail= (.7 )
14. Groundwater fiow/discharge Q (1) 2 3
15. Water In channel and > 48 hrs since raln, or 0 @ 5 3
Water In channel — dry or growing season L
16. Leafiitter 1.5 [ 0.5 0
17. Sediment on plants or debris 0 0.5 (1) 1.5
18. Organlc debris lines or piles (Wrack lines) 0 0.5 (1) ____ 1.5
19. Hydric soils {redoximorphic features) present? No=0 /Yes=15 ]’
C. Biclogy (Subtotai=__ G5 - ) _
20°. Fibrous roots In channel .3 (2) 1 ]
21°. Rooted plants In channel 3 2) 1 0
22, Crayfish 0 0.5) 1 1.5
23. Bivalves (o) 1 2 3
24, Fish 0 <85 1 1.5
25. Amphibians A {.0)Y 05 1 1.5
26. Macrobenthos (note diversity and abundance 0 0.5 1 1.5
27. Filamentous algae; periphyton (o) 1 2 3
28. Iron oxidizing bactaria/fungus, 0 (o5 9 1.5
29°. Wetland plants in streambed FAC = 0.5, FACW=0.75; ©QBL=1.5 JBAV =2.0; Other=0
" lilems 20 and 21 focus an the presence of upland plants, ltens 29 focusas on the presence of aguatic or welland plants.

8 :
Nates: (use back sids of this form for additfonal notes.) ketch

“Mo Py et Beelies

3
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USACE AID# DWQ# Site # (indicate on attached map)

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the félldwing information for the stream reach under assessment:

1. APP‘iGént’s name:__AJC Tarump Vo, hrn“f\.:rw'\-r‘y 2. Evaluator’s name:;__$. Bzrtc. Cr-r‘:lz—\

3. Date of evaluation;__4__) l:\ix',- o 4, Time of evajuation:_ 1205

5. Name of steamn;_ £/M 5~ CE}L-.,\' o """—5\_, ~ 6. River basin: Pevs .—L..,a\m&w‘c.. .
7. Approximate drainage area: ~ S00 oery 8. Stream order:___\ '
9, Length of reach evaluated;__2 12 o 10. County:_ (& ool Welo

11. Site coordinates {if known}: f;ra[erin decimal degrees. ‘12. Subdivision naﬁg {(if any):

Latitude (ex. 34.872312): Longitude (ex. —77.536611): '

Method location dctermm-:-ed (circle): GPS Topo Sheet  Ortho (Aerinl) Photo/GIS ~ Other GIS ~ Other
13. Location of reach under evaluation {note nearby roads and lendmarks and attach map identifying stream(s) local ?,nf

enk =6 Cm;r.ua 1% Jury Mot o6 F'l«w-u"-(.,t.s e L,x.ﬂm... r‘:ﬁ-_L'f“'f_F_t.h. af— F-so_o\

4. Propused channel work (if any):__ %4

15. Recent weather conditions:__ 3¢ orech AV Ny Losfrg ' 3\5\1 RO s < Af) vy

16. Site conditions at time of visit: LCU’ELJ.J c. ngs. ....,! S c
17. ldentify any special waterway classifications known: ~ __Section 10 ____Tidal Waters  .___Essential Fisheries Hahitat
___Trout Waters VOrutst&nding Resource Waters Nulrient Sensitive Waters - __ ___Water Supply Watershed ____(I-IV)
18. 1s there a pond or lake located upstream of the evaluation point? Y'ES @Hyes estimate the water surface area:
19, Does channel appear on USGS quad map? NO 20. Does channel nppear on USDA Soil Survey? Y'ES
21. Estimated watérshed land use: i% Residential }l_A Commercml '_______%_Indush-xal 10 % Agricultural
' ' | _i% Forested % Clenredl Logged _ - % Other( )
22, Bankfull w;dth 20 '23. Bank hmght (from bed to top. of hank) 2 ) il &'
24. Channel slope down center of stream: -/ _ Flat(0to2%) ___Gentle (2to4%) __- Moderate (4 to 10%) _;_Steep {>10%)

25. Channel sinuosity:

Straight +/_Occasional bends F_Vrequentn_]ennc_ler_,- ___ Verysinuous Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appropriate ecoregion based on
location, terrain, vegetation, stream classification, etc, Every characteristic must be scored using the snme ecoregion. Assign points
to each charecteristic within the range shown for the ecoregion. Page 3 provides a brief description of how to review the
characteristics identified in the worksheet. Scores should reflect an overall assessment of the stream reach under evaluation. Ifa
characteristic cannot be evaluated due to site or wenther conditions, enter 0 .in the scoring box and provide an explanation in the
comment section. Where there are ohvious changes in the cbaracter of a stream under review (e.g., the stream flows from a pasture
into a forest), the stream may be divided into smaller reaches that display more continuity, and a separate form used to evaluate each
reach. The total score assigned to & stream rench must range between 0 and IDD with a score of 100 represeutmg a stream of the
highest quality. S : :

Total Score (from reverse): - - Comments: D’EK f-:.;.:\.s b Corrmiti el Soumel

Debertrmed b be Perennaul by UGHLE and WeOWE an 33 Ot A%
“Reqsices Mgaion S I AT

Evaluator’s Signature___ (/ﬂ"j Bt — . Date 7/3/63

This channel evaluation form i is fHfended to be used only 85 a gmde to assist landowners and environmental professionals in
gathering the data required by the United States Army Corps of Engineers to make a preliminary assessment of stream
quality. The total score resulting from the completion of this form is subject to USACE approval and does not imply a
particular mitigation ratio or requirement. Form subject to change — version 06/03. To Comment, please catl 919-876-8441 x 26.

1
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Tienlure;-livestorls:o

libstanhalimpaci=0 = -

PEeiente ofritespool/ripple-pool.comp
e .-ﬁTMmH_—:

[Yeitetirates:(see:ne;
Ofiiiohznumeraustypes=m

* These characteristics are niot assessed in coastal streams.
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North Carolina Division of Water Quality — Stream Identification Form; ersion 3.1

Date: q j,{ v 0% Prafect M -CurrTbn e Brighy g Latitude:
Bvaluator: 5 g izoc C‘f‘:"ﬂ'\ Slte: £0g, ~ 2, {Eecr o% \t_‘;apw Longitude:
TDta‘ PDlntS: . . Othar
i 4 County: -
Sieam st st itertlnt 15| GO £ Shele o3. Guad e
A. Geomorphology (Subtotal = \S )| ‘Absent. |:.. Weak ::| Moderate ‘| Stong.
12 Continuous bed and bank - 0 -1 2 /3)
2. Binuosity 0 D 2 3
3. In-channel structure: riffle-pool sequence 0 1 % 3
4_ Sajl texture pr stream substrate sorting 0 1 2 3
5. Activelrellc Roodplaln ] 1 > (2/ 3
6. Depositional bars or benches 0 9 . (2 3
7. Braided channel [i] (D 2 3
8. Recentalluvial deposits 0 1) 2 3
4° Natursl lsveas mw 1 2 3
10. Hepdcoutz Dy 1 2 3
41. Grada confrols ()] 0.5 1 1.5
42. Natural vallay or dralnageway 0 - 0.6 ) 1.5
13. Secord or greater order channe! on gxisting : =
USGS or NRGS map or other documenied @ < Yes=3
pvidence.,
®Man-meda ditches ara not rated; sea discussions In manual
B. Hydrology (Subtotai=__ 10 )
| 14. Groundwatar flow/discharga 0 1 2 (3.
5. Water In channel and > 48 hrs sinca rain, ot 0 ] 2 @
Water In channel - dry or orowing szason
16, Laafitter 1.5 1 0.5 0
17. Sediment on planis of debris 0 0.5 1 q.5)
18. Orgenlc debris lines or plies (Wrack lines) 0 @5> i . 1,5
19. Hydric s0lls (redoximorphic fastures) present? No=0 {Yes= 1.5,
7 N
C. Blology (Subtotal =_ V>3 )
20°. Fibrous roots in channel D 2 1 0
21", Rooted plants in channel (3) 2 1 g
29, Crayfish 0 0.5 [P 1.5
23. Bivalves {gq/ k| _ 2 3
24. Flsh 0 0.5 I6h) 15
25. Amphiblans 0 { 0.5 1 1.5
26. Macrohenthos {nole diversily and abundancs} 1] CE% 1 1.5
27. Filamantous algae; pariphyion i {1 2 3
28, lron oxldizing bacterla/fungus. 0 0.5 (& 1.5
20°. Wetland planis In streambed FAC = 0.6; FACW = 0.75;(0BL = 1.5) SAV=2.0; Other=0

" lems 20 and 21 focus on the presence of upiend plants, tem 29 focuses on the presenca of BqUaLE ar walland plants,

Notes: {use back side of thia form for additfonal noles,) Skateh:

A(ﬂ . ﬂvl(u.:m\f'ﬂ.- E"Eb‘r\.f-{.
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USACE AID# DWQ# Site # {indicate on attached map)

STREAM QUALITY ASSESSMENT WORKSHEET

Provide the lollowing information for the siream reach under assessment:

1. Applicant’s name: ND Torns e &-‘rw-m-\'\ﬂ 2. Evaluator®s name:; | v B‘Ec_tc.{: c.‘t..r?}l

3, Date of evaluation:__0_Jddy OB . 4. Time of evaluation: _ 0300

5. Name of stream;_gM5- G {/ EeasC spha v lS"ﬁ'\ﬂ 6. River basin: pasa A

7. Approximate drainage area: ~500 acre e 8. Stream order: 1= 63 DQF‘-F\ "“—\\

9. Length of reach evaluated:__>Lop* 10. County:_ Gt

11. Site coordinates (if kmown):  prefer in decimal degrees. - 12, Subdivision name (if any);

Latitede (ex. 34.872312): : Lonpitude (ex. -ﬁ.ﬁssﬁ 1 ) ,

Method location determined (circle): GPS  Topo Sheet  Ortho (Aerial) Photo/GIS  Other GIS  Other,

13, Location of reach under evaluation (note nearby roads and Jandmarks and attach map 1dent1fy am(s) location):

EMS-C Crosses 18 Jue® sou¥le af Sl Qrulvven ovgd HAPR .au'mggr‘n.. ;

14. Proposed channel work (if any): i Y

15. Recent weather conditions:_ Scehred Do P é}..re,ﬁu '-p\u-q; ?D‘g,!q_h‘c.‘
16. Site conditions at time of visit,_ S ired ey . Seerrak e remdh ‘P‘uv:““ v

17. 1dentify any special waterway classifications known: ___Section 10 . _ Tldﬂi Waters ___ Essential Fisheries Habitat
____Trout Waters __Outstnnding Res,ourcé Wutﬁré —__Nutrient Sensitive Woters — Water Supply Watershed (I-TV)
18. I there a pond or lake located upstream of the evaluation poim.?. YES 1f yes, estimate Thc water surface area;
~19. Does chaninel appear on USGS quad map? NO 20. Does channel appear on USDA Soil Survey? YES
21. Estimated watershed land use: i% Residential — % Commercial _% Industial .ShOl % Agricultural
‘ A ?—_i% Forested X _-%-C]em'ed ! Logged - o4 Other {__ ‘ )
22. Bankfull width; S5~ B R - 23.Bank height (from bed to top of bank): o- L "
24. Channel slope down center of stream: lFlat (0to2%) ___ Gentle (2to4%) Moderﬂte {4to 10% ____ Steep (>10%}
25. Channel sinuosity: ____ Straight .r/ " _Occasjonal bends Frequeﬁt meander — Very smuous . ___Braided channel

Instructions for completion of worksheet (located on page 2): Begin by determining the most appmpnate ecoregion based on
location, terrain, vegetation, stream classification, etc, Every characteristic must be scored using the same ecoregion. Assign points
to each chaoracteristic within the range shown for the ccoregion. Page 3 provides a brief description of how 1o review the
characteristics identified in the worksheet. Scores should reflect an overell assessment of the stream reach under evaluation. Ifa
characteristic cannat be evaluated due to site or weather conditions, enter 0 in the scoring box and provide an explanation in the
comment section. Where there are obviocues changes in the character of a stream under review (e.g., the stream flows from a pasture
into a forest), the strenm may be divided into smaller reaches that display more continuity, and a separate form used to eveluate each
reach. The total score assigned to a siream reach must range between 0 and. 100 thh a score of 100 representmg a stream of the

highest quality.

‘Totnal Score {from reverse): S—(D ‘ ' : Comments:

~ Dot ingd Yo e 'Im._aar“‘m"' I-’\\-u'-m e b E:p DSHEE . N Oud 2 an
= G—E(Lutr-g:‘ﬂ. "’ll‘\' Ta m\'\:rm —_— — _ - 2;1 B _Qf_‘lr 03 ‘
Evaluantor’s Slgnature (;z::._-___) -@.ar/i. o ) " Date 3 /‘5 /n il

This channel evaluation Torm iffitended to be used only as a guide to assist lnndnwners and ‘environmental professmnnls in
gathering the data required by the United States Army Corps of Engineers to make a preliminary nssessment of stream
quality. The totnl score resulting from the completion of this form is subject to USACE approval and does not fmply 2
particular mitigation ratio or requirement. Form subject to cbange —~ version 06/03. To Comment, please call 919-876-8441 x 26. -
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Eresencc oﬁ‘sﬂlé"’pﬁ”_ﬁl{rj plezpoo
[l orEpool Wfﬂ VBIoeH:m

* These characterstics are not assessed in cnastn] streams.
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North Carolina Division of Water Quality — Stream Identification Form;

Version 3.1

Date: to L.)u\u' f)?

Project md~Cyminalt gy, Latitude:

Evaluator: {_ a=vie

Site: £g1¢, - ¢ fBast sl £-157) Longitude:

Total Points:
Stream is at feast intermittant 24 é
I 19 or perennial if= 30 1

County: (|, oy

Other
e.q. Quad Name:

A, Geomorphology (Sublotal = ns } Absent Wealc: 2|, Moderate |.. Stong.
1°._Continuaus bed and bank 0 1 2 )
2. Sinuasity 0 € 2 a
3. Inchannel structure; rffls-pool sequence ] 1 2 3
4. Soil texture or stream subsirale sorting i 1 {3 3
5. Activefrelic floodplain 0 1 ) 3
6. Deposifional bars or henches 0 1 @ 3
7. Bralded channel (o 1 2 3
8. Recont alluvial deposits o op 2 3
8% Nahura) levess i 1 2 3
10. Headouts J(:7] 1 2 3
11. Grade canlrals {Q) 0.5 1 1.5
12, Natural vallay or dralnageway o - 057 1 1,5
13. Second or greater order channel on exdsting
USGS or NRCS map or other documented s Yag =13
evidence.
"Mzn-made ditches ara not ratad; sea discussions in manua)
B. Hydrology (Subtatal = G.g )
14. Groundwater flow/dischargs 0 (1) 2 3
15. Water In channel and > 48 trs sinca raln, or 0 @ 9
Water in channet — dry or growing season
16. Leafifttar (15 1 - 0.5
17. Sediment on plants or debiis 0 0.5 ay 15
18. Organic debiis linas or piles (Wrack lines) i] (05 I Y
19. Hydric soifs (redoximorphic features) prasant? No=0 a5 = 1.5
M
C. Biology (Subtotal = 4. g )
26°, Fibrous roots In channel 3 2 1 0
21", Rooted plants in channe} (3) 2 1 0.
29, Crayfish 0 0.5 2 15 -
23. Bivalves @ 1 2 3
24, Fish [, 0.5 1 1.5
25. Amphiblans 0 Q@.5) 1 1.5
26. Macrohenthas {note diversity and abundance) (0> 0.5 1 1.6
27. Fllamentous sigae; pariphylon (0> 1. 2 3
28, Iron axidizing baclerla/fungus. 0 fos/ 1 14 15
FAC = 0.5, FACW=0.75; @BL =1.8y SAV=2.0; Othar=0 |

26°. Watland plants In streambed

" llems 20 and 21 focus on the presence of upland plents, Item

Notas: {use back sfde of this form for addllional noles,)

291ocuses on lhe presence of qualic or welland plants,

Skatah:
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Qualifications of Additional
Contributors



List of Additional Contributors to the Mid-Currituck Bridge Project NRTR

Investigator:

Education:

Responsibilities:

Experience:
Discipline:

Investigator:
Education:

Responsibilities:

Experience:
Discipline:

Investigator:
Education:

Responsibilities:

Experience:
Discipline:

Investigator:

Education:

Responsibilities:

Experience:
Discipline:

Investigator:

Steve Beck

BS Biology, Juniata College

Wetland and stream delineations and assessments, aquatic
and terrestrial community assessment, threatened and
endangered species assessment, document preparation.
CZR Incorporated, 2006 to 2009

Biology

Lorrie Laliberte Boswell

BA Conservation Biology, UNC-Wilmington

MS Coastal Marine and Wetland Studies, Coastal Carolina
University

Document preparation, impact evaluations, wildlife
assessments.

CZR Incorporated, 2006 to present

Ecology and biology

Katharine Braly

BS Marine Biology, UNC-Wilmington
MS Marine Science, UNC-Wilmington
Biological assessment

CZR Incorporated, 2008 to present
Marine science

T. Travis Brown

BS Wildlife Biology, Murray State University

MS Biology, Murray State University

Aquatic and terrestrial community assessment, threatened
and endangered species assessment, document preparation.
CZR Incorporated, 2007 to 2008
Ecology

Samuel Cooper

Education: MS, Marine Biology, UNC-Wilmington
BS, Biology, Northland College
Responsibilities: ~ Technical Director, management of natural resources

investigations and documentation, including affected



Experience:
Discipline:

Investigator:
Education:

Responsibilities:

Experience:
Discipline:

Investigator:

Education:

Responsibilities:

Experience:
Discipline:

Investigator:

Responsibilities:

Experience:
Discipline:

environment, environmental consequences, and supporting
documents.

CZR Incorporated, 1988 to present

Coastal Ecologist and Technical Director

Julia Kirkland Berger

MS, Geology, UNC-Wilmington

BA, Environmental Studies, UNC-Wilmington
Document review, oversight of quality control, and
assistance with document preparation.

CZR Incorporated, 1994 to 2002 and 2004 to present
Senior Environmental Scientist

Mark Grippo

MS, Zoology and Comparative Anatomy, College of William
and Mary

BS, Biology, Virginia Polytechnic Institute & State University
Preparation of the essential fish habitat assessment

CZR Incorporated, 2001 to 2005

Biologist

Terry Jones

Preparation of graphics and acreage calculations
CZR Incorporated, 2002 to present

Graphics Technician and CADD Operator
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MID-CURRITUCK BRIDGE

STIP NO. R-2576
CURRITUCK COUNTY
DARE COUNTY

Conceptual Mitigation Plan

Prepared for:
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Prepared by:
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INTRODUCTION

PURPOSE

The purpose of this document is to summarize the planned permit-related mitigation for
environmental impacts for the proposed Mid-Currituck Bridge across Maple Swamp and
Currituck Sound. The intent of this effort is to identify the likely project-related mitigation
requirements and mitigation opportunities that could provide appropriate compensatory
mitigation for permitted impacts. The Mid-Currituck Bridge project will require permits,
certifications, and reviews from the US Coast Guard (USCG), US Army Corps of Engineers
(USACE), the North Carolina Department of Environment and Natural Resources (NCDENR) —
Division of Water Quality (NCDWQ), and Division of Coastal Management (NCDCM). These
permits, certifications, and reviews include the Section 404 (USACE), the Section 401 Water
Quality Certification (NCDWQ), the Coastal Area Management Act (CAMA) consistency review
(NCDCM), and a CAMA major permit (NCDCM). This document addresses conceptual impact
mitigation related to each of these permits, certifications, and reviews.

BACKGROUND

The North Carolina Turnpike Authority (NCTA), a division of the North Carolina Department of
Transportation (NCDOT), in cooperation with the Federal Highway Administration (FHWA), is
preparing an Environmental Impact Statement (EIS) to evaluate proposed improvements in the
Currituck Sound area. In order to meet the three underlying needs for the project, NCTA is
examining a new crossing of Currituck Sound between US 158 and NC 12 as part of the detailed
study of alternatives in the EIS. The focus of this report will be on NCTA’s Preferred Alternative,
known as MCB4/A/C1 with refinements to avoid and minimize impacts.

The Preferred Alternative consists of improvements to NC 158 on the Currituck County
mainland, two bridges that connect US 158 to NC12 on the Currituck Outer Banks, and
improvements to NC 12. One of two bridges is approximately 1.5 miles long and crosses Maple
Swamp west of Currituck Sound between US 158 and the community of Aydlett. The second
bridge is the Mid-Currituck Bridge across Currituck Sound which would be approximately 4.7
miles in length and would intersect NC 12 approximately two miles north of the Albacore Street
retail area in Corolla (Figure 1).

SETTING

Currituck Sound

Currituck Sound is an oligohaline (brackish) estuary extending from the North Carolina/Virginia
state line approximately 29 miles south to its confluence with Albemarle Sound. Currituck
Sound has a surface area of approximately 98,000 acres or 153 square miles, varies in width
from 3 to 8 miles, and contains numerous islands. Water is supplied to Currituck Sound from
three primary sources: streams, precipitation, and ocean water. The main sources of fresh
water include several feeder streams, ground water, and direct precipitation. Currituck Sound
has no direct connection to the Atlantic Ocean; however, there are direct shallow connections
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to the Albemarle Sound to the south and the Chesapeake Bay to the north that do have direct
connections to the Atlantic Ocean. The Atlantic Intracoastal Waterway (AIWW) provides a
hydrologic and transportation corridor from Albemarle Sound to the Chesapeake Bay that
connects to Currituck Sound. The AIWW follows North River in North Carolina (a tributary to
Albemarle Sound west of Currituck Sound) and then North Landing River in conjunction with
the Albemarle Chesapeake Canal and Elizabeth River to the north to the Chesapeake Bay. The
AIWW opens into Currituck Sound for approximately 4 miles at its northern end near Knotts
Island. The entire length of the AIWW is dredged from Albemarle Sound to North Landing River
in Virginia, including the portion adjacent to Currituck Sound.

A 2001 US Geological Survey Water-Resources Investigations Report (01-4097) indicated that
increased salinity in the northern portion of Currituck Sound has been attributed to northerly
winds driving brackish water south from the Chesapeake Bay. The same data also suggested
that increased salinity in the southern portion of Currituck Sound may be a result of southerly
winds driving brackish water north from Albemarle Sound.

Water depths in Currituck Sound are generally shallow (less than 7 feet below mean lower low
water) but fluctuate substantially. Winds appear to have a greater impact on water levels in
Currituck Sound than astronomical tides. Winds from the south typically produce higher water
levels in Currituck Sound, whereas winds from the north typically produce lower water levels.
The National Oceanic and Atmospheric Administration (NOAA) bathymetric data charts for
Currituck Sound are shown on Figure 2. At the Wright Memorial Bridge, water depths are 5to 7
feet with shallower areas near each shore. Just to the north of the Wright Memorial Bridge
there are some areas with water depths that are greater than 7 feet. Further north, there are a
series of islands and a narrowing of Currituck Sound called the Big Narrows. Water depths in
this narrows area tend to be very shallow ranging from 1 to 3 foot depth. The widest water
route through the islands is about a half mile wide. This area is an impediment to vessel traffic
through Currituck Sound. Immediately north of the island and Big Narrows area is the C1
corridor for the Mid-Currituck Bridge. A survey of Currituck Sound bottom elevations along the
centerline of the C1 bridge corridor showed water depths ranging from 3 to 9 feet. To the
north of the proposed corridor, the water depths in Currituck Sound continue to vary
substantially from 7 feet and below. This is true for the entire northern portion of Currituck
Sound, including the areas adjacent to the AIWW.

Based on available information, it appears that Currituck Sound functions as two connected
bodies of water with the narrows and island area separating the two. The southern portion of
Currituck Sound has greater connectivity and association with Albemarle Sound south of the
Wright Memorial Bridge. The northern portion of Currituck Sound has greater connectivity and
association with Chesapeake Bay and the AIWW. The proposed Mid-Currituck Bridge C1
corridor is located just to the north of the narrows and island area.

Currituck Sound historically has supported populations of submerged aquatic vegetation (SAV).
In Currituck Sound, these plants are most likely to establish in water depths of less than 4 feet.
The shallower the water the greater the potential for SAV as light penetration is increased.
Water depth is not the only factor relative to the establishment of SAV. Also the composition
of the bottom sediments along with water flow speeds, water clarity, and wave action have a
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bearing on SAV population. In the vicinity of the C1 revised (straight bridge) corridor, current
SAV populations are in the shallow waters near the east end of the crossings. Stands include
freshwater eelgrass (Vallisneria americana), widgeon grass (Ruppia maritima), Eurasian water
milfoil (Myriophyllum spicatum), and sago pondweed (Stuckenia pectinata) (Luczkovich 2010).

SAV beds along the eastern shore of Currituck Sound are significant, with 48.0 acres within the
study survey area, and some exceeding 50 percent surface coverage, or density. Under the C1
revised alighnment on the eastern side, there are approximately 4.8 acres of SAV habitat
identified.

Within the study survey area on the western side of Currituck Sound small areas of SAV too
sparse to be detected with the acoustic analysis methods used in the October 2010 survey were
observed. The occurrence of sparse SAV plants was confirmed by divers through ground-
truthing. A small area of sparse SAV close to the shoreline with density less than 10 percent
occurred in the study survey area on the western side (Luczkovich 2010).

Tidal freshwater marshes are found along the shorelines of Currituck Sound; however, there are
no tidal freshwater marshes within the C1 corridor.

Maple Swamp

Maple Swamp is an approximately 4,600-acre forested wetland located within a basin roughly
six miles long by 1 to 1.5 miles wide, although much of this complex, particularly in and around
the project area, has been recently timbered. Within the project area, Maple Swamp is
dominated by two wetland communities as defined in Schafale and Weakley (1990). These
include areas of nonriverine swamp forest and areas of bay forest. The nonriverine swamp
forest is dominated by red maple (Acer rubrum) and tupelo (Nyssa biflora) along with loblolly
bay (Gordonia lasianthus), sweetgum (Liquidambar stryaciflua), redbay (Persea palustris), and
sweetbay magnolia (Magnolia virginiana). Understory species include American holly (/lex
opaca), lowbush blueberry (Vaccinium corymbosum), sweet pepperbush (Clethra alnifolia), and
dog hobble (Leucothoe axillaris). Areas of bay forest are generally dominated by loblolly bay,
red bay, and sweetbay magnolia. Understory species are similar to the nonriverine swamp
forest but generally lack American holly.

The area of Maple Swamp to be spanned by the proposed 1.5 mile long Maple Swamp bridge is
very flat between the two flanking ridges, with a nearly constant ground elevation of
approximately 2 feet above mean sea level (ft msl) for the entire east-west width of the swamp.
The elevation in the middle of the swamp may be slightly lower than at the edges, but this
potential difference appears to be at most on the order of inches. In a north-south direction,
Maple Swamp very gradually slopes from the south (at approximate elevation 6 ft msl, near
Macedonia Church Road) to the north (at approximate elevation 0 ft msl, adjacent to Currituck
Sound). The ground surface topography of Maple Swamp and surrounding areas has a
significant influence on the shallow groundwater flow system, as described below and in
Preliminary Assessment of Maple Swamp Groundwater System Technical Memorandum
(Parsons Brinckerhoff, 2010).
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In general, the uppermost geological units beneath the Maple Swamp area include the shallow
aquifer system, the Yorktown confining unit, and the Yorktown aquifer. These aquifer layers are
sedimentary in nature, deposited and eroded in generally horizontal strata over previous
geologic ages through the action of stream flow, sea-level fluctuation, and other geological
processes. The shallow aquifer system is generally unconfined, and the water table forms the
effective top of the aquifer. This shallow aquifer, which is comprised mainly of fine to medium-
grained sands interbedded with layers of clays and slits, extends from ground surface to a
maximum depth of approximately -95 ft msl at the project location across Maple Swamp (Phase
1A Preliminary Geotechnical Report, Based on Potential Route(s) for the Mid-Currituck Bridge
Project CDG, 2009). A thin layer of organic peat, ranging from approximately 0.5 to 2-ft thick, is
present throughout most of Maple Swamp at ground surface above the surficial sands. The
shallow, unconfined aquifer underlying Maple Swamp is the most critical aquifer with regard to
wetland function and water levels (Preliminary Assessment of Maple Swamp Groundwater
System Technical Memorandum, Parsons Brinckerhoff, 2010).

IMPACTS

Construction of the Preferred Alternative, MCB4/A/C1, would result in placing fill in wetlands
under the jurisdiction of the USACE and NCDWQ. Impacts to wetlands would be associated
with the US 158/Mid-Currituck Bridge interchange and improvements to US 158 and NC 12.
Impacts to open waters and SAV beds/habitat and potential SAV habitat would be associated
with construction of the bridge over Currituck Sound.

WETLANDS

A total of 7.9 acres of vegetated wetlands, primarily forested, would be impacted by the
construction of the Preferred Alternative. Wetland types that would be impacted include
palustrine forested broad-leaved evergreen (PFO1), palustrine forested broad-leaved deciduous
(PFO3), and palustrine forested needle-leaved evergreen (PFO4).

SUBMERGED AQUATIC VEGETATION
For the purposes of this document, the following SAV related definitions are used:

e “SAV Habitat” is as defined by the NC Marine Fisheries Commission (15A NCAC 03I
.0101(4)(i)) as submerged lands that are vegetated with one or more species of
submerged aquatic vegetation or have been vegetated by one or more species of
submerged aquatic vegetation within the past 10 annual growing seasons, and that
meet the average physical requirements of water depth (six feet or less), average light
availability (secchi depth of one foot or more), and limited wave exposure that
characterize the environment suitable for growth of SAV.
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e “Potential SAV Habitat” is defined as expanses with six (6) foot water depth or less
including suitable bottom for SAV growth and are not included in “SAV Habitat” as
defined by the NC Marine Fisheries Commission (15A NCAC 031.0101(4)(i)).

e “Unsuitable SAV Habitat” is defined as expanses with greater than six (6) foot water
depth or has unsuitable bottom characteristics for SAV growth.

e “SAV Beds” is defined as submerged lands that are currently vegetated with one or
more species of SAV in sufficient density to warrant classification. In other words, the
first portion of the NC Marine Fisheries Commission definition of SAV habitat.

Based on SAV surveys conducted during 2007 and 2010 and as shown in Figure 3, SAV habitat is
primarily located on the east side of Currituck Sound and extend roughly 4,000 feet from the
eastern shore of the Outer Banks into Currituck Sound (Forte and Martz, 2007 and Luczkovitch,
2010). Two areas that are considered as potential SAV habitat are located 1) approximately
8,000 feet from the eastern shore and 2) approximately 1,900 feet from the western shore
(Figure 3).

Impacts to SAV habitat and potential SAV habitat associated with construction of the Preferred
Alternative would be primarily associated with shading. Approximately 4.8 acres of SAV habitat
and 3.9 acres of potential SAV habitat would be shaded by construction of the Preferred
Alternative. In addition, approximately 0.08 acres of SAV habitat could be impacted by the piles
associated with the temporary construction trestle on the west used to construct the
permanent bridge.

BOTTOM DISTURBING ACTIVITIES

Dredging

TEAC meetings with environmental resource and regulatory agencies during 2010 and later
have resulted in the elimination of all dredging as an option for the construction of the bridge
on the MCB4/C1 corridor. Therefore, there would be no impacts associated with dredging to
SAV or the bottom of Currituck Sound during the construction of the Preferred Alternative.

CONCEPTUAL MITIGATION PLAN

The primary purpose of compensatory mitigation is to replace the aquatic resource functions
that are lost or impaired through permitted impacts. This report focuses on project-specific,
“on-site” compensatory mitigation opportunities within the general vicinity of the Mid-
Currituck Bridge project that would replace the aquatic resource functions that may be lost or
impaired. Potentially, the loss or degradation of these functions could impact water storage,
nutrient cycling, and habitat within the project area.
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COMPENSATORY WETLAND MITIGATION REQUIREMENTS

In North Carolina compensatory wetland mitigation requirements can be met in a number of
ways: acquisition of credits from an approved compensatory mitigation bank, payment to the
North Carolina Ecosystem Enhancement Program (NCEEP), a state administered in-lieu-fee
program, and project-specific mitigation. This report further explains project-specific
compensatory mitigation opportunities within the proposed right of way and properties that
may be landlocked due to construction of the project. However, all three of the mitigation
options are available and may be used to develop a final comprehensive compensatory
mitigation proposal for the Mid-Currituck Bridge project.

The USACE, the NCDWQ, and the NCDCM generally require two acres of compensatory
mitigation for each acre of permitted wetland impact. The agencies generally apply a
compensatory mitigation ratio of 2:1 for permitted impacts with a minimum 1:1 ratio of
restoration and the remainder of the mitigation requirement met through enhancement (2:1),
preservation (5:1), and creation (3:1). Regulatory agencies prefer restoring wetlands where
they once occurred over other forms of mitigation including creation (building a wetland where
none formerly existed), enhancement (increasing one or more functions within an existing
wetland) and preservation (conserving an existing wetland). In-kind mitigation is defined as
providing or managing substitute resources to replace the functional values of the resources
lost through permitted impacts, where such substitute resources are also physically and
biologically the same or closely approximate the resources lost (e.g. mitigating impacts to a
cypress swamp by restoring or creating a cypress swamp).

FORESTED WETLANDS

For the purposes of this conceptual mitigation plan, it is assumed that the compensatory
mitigation ratio for permitted impacts to forested wetlands would be 2:1 with a minimum ratio
of 1:1 for restoration, with the remainder of the requirement being met through enhancement,
preservation, or creation. If sufficient on-site opportunities within the right of way are not
available, the remainder of the mitigation requirement could be met through a combination of
approaches including the NCDOT Ballance Farm Mitigation Site, payment to NCEEP, or wetland
preservation. Based on the projected wetland impacts of the Preferred Alternative (7.9 acres)
and applying the 1:1 requirement for restoration, 7.9 acres of restoration would be required.
The remainder of the mitigation requirement could be satisfied through 15.8 acres of wetland
enhancement or 39.5 acres of wetland preservation or a combination of enhancement and
preservation.

Within the right of way of the Preferred Alternative, all areas of Maple Swamp have been
logged (15.58 acres) or are proposed for permanent clearing (27.77 acres). The Access
Management Report (Preliminary Service Road Study) prepared by CDG in April 2011 identifies
six parcels that would be landlocked by the Preferred Alternative (Figure 4). These parcels
collectively contain approximately 190.4 acres of hydric or possibly hydric soils and 154.3 acres
of National Wetlands Inventory (NWI) wetlands (Table 1 and Figure 5). These parcels are
almost completely forested, except for relatively small cleared areas on Parcels 18, 19, 25, and
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26. These cleared areas partly coincide with the boundaries of upland areas in NWI mapping
(Figure 5). Based on soils and NWI information, these parcels could collectively provide
approximately 150+ acres of preservation.

Ballance Farm Mitigation Site

The Ballance Farm Mitigation Site (Site) located in Currituck County approximately 15 miles
north of the proposed Mid-Currituck Bridge was originally a 469-acre site from which NCDOT
purchased 430 acres. The Site consisted of 297 acres of agricultural fields, 50 acres of tidal
freshwater marsh, 51 acres of forested wetland, 5.3 acres of forested uplands, and 26 acres of
roads and ditches. The Ballance Farm project includes the creation of 61 acres of coastal marsh
wetland and 50 acres of coastal marsh preservation; 236 acres of forested wetland restoration
and 51 acres of forested wetland preservation; and 5.3 acres of upland habitat preservation.
Current available balances are: 18.00 acres of coastal marsh creation; 48.15 acres of coastal
marsh preservation; 196.01 acres of forested wetland restoration; and 34.55 acres of forested
wetland preservation. Monitoring reports and additional information concerning the Ballance
Farm Mitigation site can be found at:

http://www.ncdot.org/doh/preconstruct/pe/neu/Monitoring/2004Monitoring/Ballance_ng.pdf

SUBMERGED AQUATIC VEGETATION

SAV impacts for this project involve potential shading which could be caused by the permanent
bridge and a relatively small amount of potential direct impacts due to piling from the
temporary work trestle on the east. Based on the projected impacts of the Preferred
Alternative and utilizing a temporary construction trestle, mitigation would be required for
approximately 4.8 acres (permanent bridge over SAV habitat) and 3.9 acres (permanent bridge
over potential SAV habitat), plus the minor 0.08 acres from temporary piling. Applying a 2:1
ratio to 8.78 acres yields 17.56 acres of SAV mitigation which could be required.

Summary of shading and pile impacts:
» Permanent bridge shading of SAV habitat (exists on east side) -- 4.8 acres
» Permanent bridge shading of potential SAV habitat (6 foot depth or less) -- 3.9 acres
» Temporary work trestle piles in SAV beds/habitat (east side) -- 0.08 acres
» Combined permanent bridge shading both SAV habitat and potential SAV habitat - 8.78 acres

Historically, restoration of SAV has been difficult compared to restoration of other aquatic
resource types (marshes, forested wetlands, and streams). In the past, SAV restoration efforts
have met limited success and could be cost prohibitive for larger areas. SAV restoration efforts
have primarily focused on transplanting plant material from an existing site (either entire plants
or tubers) or seedlings grown in a nursery to the restoration site. However, the expense
involved with this method was typically high and success was often mixed.
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However, seed dispersal restoration efforts in recent years have been more successful. Lessons
learned from these recent success stories increase the feasibility of using SAV restoration as
compensatory mitigation for impacts. Recent efforts in eelgrass restoration in the coastal bays
of the Eastern Shore of Virginia have been met with great success in restoring large areas
through seed dispersal. In this method, seeds are collected from the reproductive shoots of
eelgrass within existing beds and then dispersed to the restoration sites. This cost effective
method has led to substantial increases in SAV coverage in restoration areas. This technique is
currently being applied for restoration efforts using wild celery, wigeon grass, and redhead
grass. Using seed dispersal to restore a moderate sized area of SAV may be a cost effective and
desirable approach for compensatory mitigation for SAV impacts.

The conceptual mitigation plan for impacts to SAV beds could include in-kind restoration in the
project area at a suitable site at a 2:1 ratio. SAV restoration would follow NCDOT mitigation
protocols which is available at:
(http://www.ncdot.org/doh/preconstruct/pe/neu/neuprocedures/SpecialTopics.html).

However, even with advances in restoration techniques, SAV restoration still carries risk.
Weather during the establishment period (e.g. extreme heat or cold) could affect the survival of
plantings. Likewise, severe storm events could uproot seedlings and herbivores such as
waterfowl and turtles could decimate the plantings. Additionally, the cyclical nature of SAV
coverage means that even established beds expand and contract during certain years.

For other discussion purposes, forms of compensatory mitigation for SAV impacts could be
appropriate and combined with a restoration effort given the historical difficulty of restoring
this type of ecosystem. Such mitigation could involve efforts to improve conditions for SAV
propagation and survival within Currituck Sound. These measures could include: 1) retrofitting
of existing stormwater best management practices (BMPs) that discharge into Currituck Sound,
and 2) funding to support SAV research. Offsite mitigation could include 3) the creation and/or
expansion of oyster reefs in appropriate areas such as the Pamlico Sound. Additional mitigation
strategies could involve 4) protection and establishment of riparian buffers on the Currituck
County mainland, 5) contribution of funds to promote agricultural BMPs, 6) stormwater
management improvement projects, 7) acquisition of properties identified as important for the
protection of water quality (as reported in the Countywide Land Parcel Prioritization Strategy
for Water Quality Enhancement prepared by the North Carolina Coastal Land Trust in 2006), 8)
participation in the Currituck Sound Ecosystem Restoration Project coordinated by the USACE,
and other measures that would improve water quality within Currituck Sound. Lastly, although
more costly, other methods could be 9) construction of terraces at depth-appropriate locations
to enhance SAV beds, and 10) restoration of eroded dredge spoil islands.

The specifics of any SAV compensatory mitigation plan would involve coordination with the
environmental regulatory and resource agencies. In addition, coordination with East Carolina
University and/or Elizabeth City State University on the development of a SAV mitigation
strategy would be advantageous.
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SUMMARY

This Conceptual Mitigation Plan identifies the three (3) potential impact areas associated with
the project: wetlands, SAVs, and dredging.

Several agency concerns about dredging resulted in the elimination of dredging from the
project. Both wetlands and SAV issues were reviewed and summarized as to the amount and
possible mitigation options and the various risks for those options assessed.

Efforts in this document are to provide the NCTA with a collective summary of what choices or
combinations of choices are available to satisfy required mitigation. While the intent is to list
options that may have been tried on past projects, any options chosen would have to consider
a balance of the best value of the mitigation approach in conjunction with the budget
constraints of the project.

April 20, 2011 E-12 11l Page



REFERENCES

Currituck Development Group, October 2009. Phase 1A Preliminary Geotechnical Report, Based
on Potential Route(s) for the Mid-Currituck Bridge Project. Report prepared for North Carolina
Turnpike Authority.

CZR, Incorporated. November 2009. Mid-Currituck Bridge Study, Natural Resources Technical
Report. Prepared for Parsons Brinckerhoff and the North Carolina Turnpike Authority.

CZR. Incorporated. January 2011. Mid-Currituck Bridge Study STIP No. R-2576 (Task Order 10)-
Three-tiered evaluation of Maple Swamp, Currituck County, NC to determine the extent of
forested and non-forested wetland areas as a result of recent timbering. Prepared for Parsons
Brinckerhoff and the North Carolina Turnpike Authority.

Division of Coastal Management (DCM). 1996. GIS Wetland Type Mapping for the North
Carolina Coastal Plain. Department of Environment and Natural Resources, Raleigh, NC.

Forte, M. And Martz, T. 2007. Currituck Sound Hydrographic and Submerged Aquatic
Vegetation Survey, U.S. Army Corps of Engineers Study, ERDC/CHL/FRF Report 07-1, Field
Research Facility, Coastal and Hydraulics Laboratory, U.S. Army Corps of Engineers Research
and Development Center, 1261 Duck Road, Kitty Hawk, NC 27949.

Luczkovich, J.L. October 2010. Survey of the Submerged Aquatic Vegetation in the Proposed
Alignment for the Mid-Currituck Bridge. Institute for Coastal Science and Policy, East Carolina
University, Greenville, NC.

North Carolina Coastal Land Trust. November 2006. Countywide Land Parcel Prioritization
Strategy for Water Quality Enhancement, Currituck County, NC. Wilmington, NC. Available at
http://co.currituck.nc.us/pdf/documents-plans/Water-Quality-Enhancement-2006.pdf.

Parsons Brinckerhoff, October 2010. Mid-Currituck Bridge Project, Preliminary Assessment of
Maple Swamp Groundwater System Technical Memorandum. Prepared for North Carolina
Turnpike Authority.

Schafale, M. P.; Weakley, A. S. 1990. Classification of the natural communities of North
Carolina: third approximation. NC Natural Heritage Program, Division of Parks and Recreation,

NC Department Environment and Natural Resources, Raleigh, NC.

United States Army Corps of Engineers. September 2010. Currituck Sound Ecosystem
Restoration Feasibility Study. Interagency Briefing, Wilmington District (SAW).

April 20, 2011 E-13 12| Page



Figure 1

E-14


rbruce
Typewritten Text
Figure 1

rbruce
Typewritten Text

rbruce
Typewritten Text

rbruce
Typewritten Text


1.25mi [ 1.25mi 2.5mi

3/4mi

(ENGLISH)

FIGURE 2
Project Area Bathymetry

Source: US Department of Commerce;

National Oceanic and Atmospheric Administration;
National Ocean Service; Coast Survey
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Chart 12204 - updated September 2007
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D Landlocked Parcels
Soils

D upland

1] 29-5% Hydric
3%-80% Hydric
30%-90% Hydric
PSS1/3A NWI Wetlands

D upland

Hydric Soil
Series Percentage

Altavista fine sandyloam, 0 to 2 percent slopes 5%

Augusta fine sandyloam 5%

Bojac loamysand, 0 to 3 percent slopes upland

Dorovan mucky peat 85%

Dragston loamy fine sand 2-3%

Munden loamy sand 5%

Nimmo loamysand 10-80%
Ponzer muck 10-80%

Portsmouth fine sandyloam 3-75%

State fine sandyloam, 0 to 2 percent slopes upland

State fine sandyloam, 2 to 6 percent slopes upland

Tomotley fine sandy loam 3-75%

Water upland
Background: 2010 NAIP Aerial Photo Wasda muck 10-80%

FIGURE

LANDLOCKED PARCELS
CHARACTERISTICS APR 2011 5

Scale:

Mid-Currituck Bridge As Shown

Project No.:

Currituck County, North Carolina 100009758
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