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Executive Summary

Overview of Project Action

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 transportation improvements in the Currituck Sound area. The US
Army Corps of Engineers (USACE) is a cooperating agency. The proposed action is
included in NCDOT’s 2009 to 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. In those plans, the proposed action is defined
as a bridge in Currituck County across Currituck Sound from the mainland to the Outer
Banks.

The FEIS evaluates the five detailed study alternatives (ER2, MCB2/C1, MCB2/C2,
MCB4/C1, and MCB4/C2) identified in the March 2010 Administrative Action Draft
Environmental Impact Statement for the Mid-Currituck Bridge Study (DEIS) (NCTA and
FHWA, 2010), as well as the Preferred Alternative (a refinement of MCB4/C1) identified
in the FEIS. For the four MCB2 and MCB4 alternatives, two design options also were
evaluated for the mainland approach to the bridge over Currituck Sound (between US
158 and Currituck Sound): Option A and Option B. The Preferred Alternative, refined
MCB4/C1 with Option A, was recommended based on design considerations; cost; travel
benefits; community, natural resource, and other impacts; agency comments and
suggestions; and public comments. Impacts and effects of construction practices are
based upon estimated impacts of the Preferred Alternative. The Preliminary Design for
the Preferred Alternative is enclosed separately.

Location of the Action Area

The action area for this Biological Assessment is shown in Figure 1 in Section 1.2. The
action area represents the area of potential indirect and direct impacts of the Preferred
Alternative on protected species under National Marine Fisheries Service (NMFS) and
US Fish and Wildlife Service (USFWS) jurisdiction. The action area is in northeastern
North Carolina within Currituck County. A portion also is in Dare County. The portion
of the action area that encompasses the Preferred Alternative reflects the following
project components: a segment of US 158 where lanes could be reversed for hurricane
evacuation, an interchange with US 158, the mainland approach road to Currituck
Sound (including a bridge across Maple Swamp), the Mid-Currituck Bridge, the Outer
Banks approach road to the Mid-Currituck Bridge, improvements to NC 12 south of the
bridge, and a third outbound lane for hurricane evacuation on US 158 between the
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Wright Memorial Bridge and the US 158/NC 12 intersection. Potential indirect effects
add to the action area the dune line and beach between the northern end of NC 12 and
the Virginia line. Specific characteristics of the action area are described in Section 5.0.

Timeframe

Construction of the Mid-Currituck Bridge project would occur over a 52-month period.
Operation of the bridge would be indefinite but at least 50 years.

Summary of Effects

As of February 2011, NMFS and USFWS identified 13 federally-protected species (see
Table 1) occurring in Currituck and Dare counties (NMFS, 2011; USFWS, 2011a). Some
of these 13 species are under the jurisdiction of USFWS and some are under NMFS
jurisdiction. Table 1 also lists the agency with jurisdiction for each protected species, as
well as the determinations of effect for each species by agency. Because the five sea
turtle species use both the waters (NMFS jurisdiction) and land (beach, USFWS
jurisdiction) within the project area, they are under joint NMFS and USFWS jurisdiction,
so two determinations are made, taking into account impacts encountered in both
environments.

For the Preferred Alternative, six of the 13 protected species have an ultimate
determination of No Effect. Four of those six are solely under USFWS jurisdiction and
the other two species are under joint USFWS/NMEFS jurisdiction. Five protected species
have a single determination of May Affect, Not Likely to Adversely Affect for reasons
discussed in Section 7.1. Two protected species (green and Kemp’s ridley sea turtles)
have two different determinations — one for impacts occurring in the water under NMFS
jurisdiction (May Affect, Not Likely to Adversely Affect), and one for impacts occurring
on the beach under USFWS jurisdiction (No Effect). An effects determination is not
applicable for one species (the American alligator). There is no critical habitat for any of
the protected species in the action area. In addition, there is no habitat for any of the 13
protected species in Maple Swamp. The effects determinations for all 13 protected
species also are documented in the DEIS.

NCTA, FHWA, and USACE are requesting concurrence on the determinations of May
Affect, Not Likely to Adversely Affect for all species with this conclusion (see Table 1).
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Table 1. Summary of Effect Determinations for the Proposed Action

Species Listing Status ) )
- Conclusions Conclusions
- Designated , for USFWS for NMFS
Scientific Common | Federal Critical Habitat | jyrisdictional Jurisdictional
Name Name Status® [ Habitat | Present Species? Species?
Present
Canis rufus Red wolf E-EXP No Yes No Effect NA
Trichechus West Indian E No Yes MA-NLAA NA
manatus manatee
Charadrius Piping . No Yes MA-NLAA NA
melodus plover
Red-
Picoides borealis cockaded E No No No Effect NA
woodpecker
Sterna t?gugullu Roseate tern E No Yes No Effect NA
dougallii
Alli A i
ligator MErean 1 rg/a) No Yes NA NA
mississippiensis Alligator
E H ill
. retn@chelys awksbi E No No No Effect No Effect
imbricata sea turtle
D Leath
efmochelys eatherback E No No No Effect No Effect
coriacea sea turtle
Chelonia mydas Green sea T No Yes No Effect MA-NLAA
turtle
L h
Caretta caretta | -0B8TNead T No Yes MA-NLAA MA-NLAA
sea turtle
. Kemp's
Lepidochelys ridley sea E No Yes No Effect MA-NLAA
kempii
turtle
Aci Short
cipenser ortnose E No Yes NA MA-NLAA
brevirostrum sturgeon
Amarunthus Seabeach T No Yes No Effect NA
pumilus amaranth

Source: USFWS, 2011a; NMFS, 2011.

I'T — Threatened.

T(S/A) — Threatened because of similarity of appearance to American crocodile

E — Endangered.

E-EXP — Endangered and population is experimental.

2MA-NLAA - May Affect, Not Likely to Adversely Affect.

NA - Not Applicable; no biological conclusion required.
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MID-CURRITUCK BRIDGE STUDY
BIOLOGICAL ASSESSMENT

1.0 Project Overview

1.1 Federal Nexus

This Biological Assessment addresses the proposed action in compliance with Section 7
(C) of the Endangered Species Act (ESA) of 1973, as amended in 1978. In compliance
with Section 7 of the ESA, consultation and/or conferencing with USFWS and NMFS is
required to ensure federal actions do not jeopardize the continued existence of any
threatened, endangered, or proposed species or result in the destruction or adverse
modification of critical habitat. Managed fish within the action area fall under the joint
responsibility of Mid-Atlantic Fisheries Management Council (MAFMC), South Atlantic
Fisheries Management Council (SAFMC), and NMFS. As required by the Magnuson-
Stevens Fishery Conservation and Management Act (MSFCMA), both MAFMC and
SAFMC have defined several areas of essential fish habitat (EFH) in the action area. The
threatened, endangered, or proposed species and areas of EFH will be evaluated in this
Biological Assessment for potential effects of the Mid-Currituck Bridge project. Specific
project design elements are identified that avoid or minimize adverse effects of the
proposed project on listed species or critical habitat.

The federal lead agency for the preparation of a FEIS for the Mid-Currituck Bridge
project pursuant to the National Environmental Policy Act (NEPA) is the Federal
Highway Administration (FHWA). The US Army Corps of Engineers (USACE) and the
US Coast Guard are cooperating agencies. This Biological Assessment was prepared as
a part of meeting the consultation and/or conferencing requirements for all three
agencies. Federal actions associated with the project are:

e FHWA: Potential for project financing via a Transportation Infrastructure Finance
and Innovation Act (TIFIA) loan;

e USACE: Dredge and fill permit under Section 404 of the Clean Water Act; and

e US Coast Guard: Bridge permit under Section 9 of the Rivers and Harbors Act of
1899 and the General Bridge Act of 1946.

Mid-Currituck Bridge Study 1 Biological Assessment



1.2 Project Description

NCTA, a division of NCDOT, in cooperation with FHWA is evaluating proposed
transportation improvements near Currituck Sound in Currituck and Dare counties.

The project area, action area, and Preferred Alternative are shown in Figure 1. The
proposed action is included in NCDOT’s 2009 to 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. In those plans, the
proposed action is defined as a bridge in Currituck County across Currituck Sound from
the mainland to the Outer Banks.

The project’s history includes the following events:

In 1975, at Currituck County’s request, the NCDOT Board of Transportation adopted
a resolution identifying an east-west bridge crossing Currituck Sound as the most
desirable access route to the Currituck Outer Banks.

In 1981, a Mid-Currituck Bridge was discussed as an alternative in an Outer Banks
Access Environmental Impact Statement. Extending NC 12 to Corolla was selected
as the Preferred Alternative and built.

In 1989, NCDOT decided that the first phase of any transportation improvement for
Currituck Sound should be widening the Wright Memorial Bridge to four lanes.
This project was built.

In 1991, a potential terminus for a Mid-Currituck Bridge was identified and
protected under the provisions of the Transportation Corridor Official Map Act.

Between 1991 and 1998, NCDOT conducted studies for the Mid-Currituck Bridge
Study. A Notice of Intent to prepare an Environmental Impact Statement (EIS) was
issued on July 6, 1995 and posted in the Federal Register. A DEIS was signed and
approved for public distribution in January 1998.

In May 1998, Public Hearings were held. The majority of the comments received on
the project indicated opposition to a Mid-Currituck Bridge. Environmental resource
and regulatory agencies expressed the concern that the DEIS had not assessed in
detail an alternative that widened existing roads instead of a bridge. Following the
public hearings, the assessment process was paused so that the issues raised during
the public and agency review could be considered.

On June 3, 2008, the 1995 Notice of Intent and the 1998 Draft EIS were rescinded by
FHWA by notice in the Federal Register. On June 16, 2008, a Notice of Intent to
prepare a new EIS for the project was issued in the Federal Register.

In March 2010, a new DEIS was issued.
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e In May 2010, three Pre-Hearing Open Houses and three Public Hearings were held.

e Currently NCTA is preparing a FEIS for its Preferred Alternative, which includes a
Mid-Currituck Bridge.

The Preferred Alternative for the project is a refined version of an alternative designated
as MCB4/A/C1 in the DEIS. This Preferred Alternative will be included in the FEIS. It is
shown in Figure 1 and includes:

e Constructing a 4.7-mile-long, two-lane toll bridge across Currituck Sound.

¢ Aninterchange between US 158 and the mainland approach road to the bridge. A
toll plaza would be placed within the US 158 interchange. The mainland approach
road to the bridge over Currituck Sound would include a bridge over Maple Swamp.
A median acceleration lane would be built at the intersection of US 158 and Waterlily
Road.

e Improvements to NC 12 on the Outer Banks that include:

— The 2.1 miles of NC 12 widening with turn lane improvements concentrated at
three locations: the bridge terminus, the commercial area surrounding Albacore
Street, and Currituck Clubhouse Drive, as well as left turn lane improvements in
two other locations, affecting an additional 0.5 mile of NC 12.

— Roundabouts at the bridge terminus and Currituck Clubhouse Drive.
— Marked pedestrian crossings.

e 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, as well as 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 Preliminary Design for the Preferred Alternative is enclosed separately.

The only component of the Preferred Alternative that would directly affect protected
species is the Currituck Sound Bridge. The roadway improvements to US 158 and

NC 12, as well the interchange at US 158 on the mainland and the bridge across Maple
Swamp, would not affect the 13 protected species occurring in Currituck and Dare
counties. As discussed in Section 4.0, construction, operations, and maintenance are also
components of the Preferred Alternative. These activities also would not affect any of
the 13 protected species except as these activities relate to the Currituck Sound Bridge.
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1.3 Project Area and Setting

The project area includes portions of Currituck and Dare counties, which are in
northeastern North Carolina, south of the Virginia Beach-Norfolk, Virginia (Hampton
Roads) metropolitan area, within the Tidewater Region of the Atlantic Coastal Plain
physiographic province. It encompasses the Currituck County peninsula on the
mainland and its Outer Banks, as well as the Dare County Outer Banks north of Kitty
Hawk (see Figure 1). The total map image area in Figure 1 is considered the project area.
The project area contains two thoroughfares: US 158 from 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 (southern end of Currituck County) with the
Dare County Outer Banks approximately 18 miles south of the proposed Mid-Currituck
Bridge. Topography of the project area consists of nearly level and gently sloping land
that drains primarily into Currituck Sound.

1.4 Consultation History

The consultation history for this project consists of primarily three types of agency
coordination. Turnpike Environmental Agency Coordination (TEAC) meetings began
December 2006 and are ongoing. Representatives of NMFS and USFWS participated in
these meetings, which primarily focused on project development. Biological conclusions
for threatened and endangered species were included in the DEIS, for which NMFS and
USFWS provided comments. Direct communication with NMFS and USFWS regarding
the need for consultation occurred in November and December 2010 and April 2011.
These events are listed in Table 2. Meeting minutes are included in Appendix C.

Table 2. Consultation History

Date Topics of Discussion

Turnpike Environmental Agency Coordination (TEAC) Meetings

December 15, 2006 | Agency coordination plan.

January 17, 2007 Project status.

Statement of Purpose and Need, conceptual alternatives, and

April 18, 2007 alternatives screening criteria.

May 23, 2007 and Statement of Purpose and Need, conceptual alternatives, and
May 31, 2007 analysis of conceptual alternatives.
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Table 2 (continued). Consultation History

Date Topics of Discussion
June 20, 2007 Statement of Purpose and Need, conceptual alternatives, and
’ agency coordination plan.
July 10, 2007 Field trip to view the project area’s natural and cultural resources.
Statement of Purpose and Need, conceptual alternatives and their
P P
July 18, 2007 merits, functional design plans for the alternatives, funding

constraints, and the North Carolina hurricane evacuation clearance
time statute.

September 19, 2007

Responses to questions raised at the July 18 meeting and in agency
letters; NCTA’s recommendation for alternatives to be evaluated in
DEIS.

November 14, 2007

Results of environmental field studies; an assessment of three
potential US 158/Mid-Currituck Bridge interchange configurations
and seven potential NC 12 bridge termini locations based on
suggestions made by agency representatives at the July 10, 2007
field trip.

February 5, 2008

Overview of upcoming Citizens Informational Workshops,
Statement of Purpose, and results of Mid-Currituck Bridge study
on the number of bridge lanes.

April 8, 2008

A draft Statement of Purpose and Need report, a draft Alternatives
Screening Report, and public comments from the February 2008
Citizens Informational Workshops.

May 6, 2008

Written agency comments on the draft Statement of Purpose and
Need report and draft Alternatives Screening Report; and planned
NCTA Public Private Partnership Predevelopment Agreement.

July 8, 2008

Agreement on components of Statement of Purpose and Need and
alternatives to be evaluated in the DEIS; DEIS impact assessment
scope.

October 7, 2008

Indirect and cumulative impact assessment and detailed study
alternative design concepts.

June 10, 2009

Discussion of mainland approach road Option B and agreement to
assess it in detail in the DEIS.
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Table 2 (continued). Consultation History

Date

Topics of Discussion

March 9, 2010

Presentation of an overview of the DEIS format and findings;
discussion of construction options in Currituck Sound, including
construction dredging moratorium applicability in Currituck
Sound; discussion of recent and future public involvement
activities and schedule.

August 10, 2010

Discussion of DEIS comments, the Preferred Alternative
Identification Information Package (Handout 23 in Appendix B),
and “practicable” as it relates to project funding.

September 8, 2010

Discussion of bridge storm water management, bridge
construction methodologies, and the practicability of ER2.

November 2, 2010

Discussion of new groundwater and surface water hydrology
studies in Maple Swamp and FHWA/NCTA’s recommended
Preferred Alternative.

January 20, 2011

Discussed responses to comments on October 2010 Preferred
Alternative Report, as they pertain to changes in the January 2011
Preferred Alternative Report. Introduced and discussed the
Preferred Alternative as being the LEDPA (Least Environmentally
Damaging Practicable Alternative). Agencies present stated that
no further study is needed for alternative ER2.

Agency Communications

June 4, 2010

Comments from NMFS opposed an initial determination by NCTA
and FHWA that no “substantial adverse impacts” to EFH or
federally managed fish species should result from the Mid-
Currituck Bridge project and proposed EFH conservation
recommendations.

November 4, 2010

Communication with USFWS Fish and Wildlife Biologist, Gary
Jordan, indicating that no consultation is needed and concurrence
with the determination of May Affect, Not Likely to Adversely
Affect for the piping plover.

November 5, 2010

Communication with NMFS Fisheries Biologist, Eric Hawk,
indicating the need for a Biological Assessment for appropriate sea
turtles and the shortnose sturgeon.
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Table 2 (concluded). Consultation History

Date Topics of Discussion

Communication with USFWS Fish and Wildlife Biologist, Gary
Jordan, indicating that no consultation is needed and concurrence
with the determination of May Affect, Not Likely to Adversely
Affect for the West Indian manatee.

November 8, 2010

Communication with USFWS Fish and Wildlife Biologist, Gary
Jordan, indicating that a potential for increased beach driving
March 30, 2011 between the ending of NC 12 and the Virginia line was being
included in the Biological Assessment, as well as biological
conclusions for species under USFWS jurisdiction.

After further communication and additional information was
supplied, USFWS Fish and Wildlife Biologist, Gary Jordan,

April 21, 2011 indicated agreement with the determination of May Affect-Not
Likely to Adversely Affect for loggerhead sea turtles.
Communication with USFWS Fish and Wildlife Biologist, Gary
Jordan, related to the draft biological conclusions proposed to be

May 5, 2011 presented in the Biological Assessment for the species under

USFWS jurisdiction. The biological conclusions were agreed to,
with one minor recommended change in the wording for the
loggerhead sea turtle, which was subsequently addressed.
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2.0 Federally Proposed and Listed Species and
Designated Critical Habitat

As of February 2011, NMFS and USFWS identified 13 federally-protected species (see
Table 1) occurring in Currituck and Dare counties (NMFS, 2011; USFWS, 2011a). There
is no suitable nesting habitat for sea turtles crossed by the Preferred Alternative or
within Currituck Sound, so there would be no direct impacts to nesting sea turtles or
their nesting habitat. However the construction of the Mid-Currituck Bridge is
estimated to cause increased day trips and beach driving in the area north of Corolla and
therefore could have some indirect impacts to nesting sea turtles and their nesting
habitat. Evolutionary significant unit (ESU) and distinct population segment (DPS)
categories are not applicable to protected species other than the shortnose sturgeon. The
shortnose sturgeon has 19 recognized distinct population segments. The designated
North Carolina population segment is the population that pertains to the Mid-Currituck
Bridge project action area. There is no designated critical habitat for these species within
the action area or North Carolina. In addition, there is no habitat for any of the 13
protected species in Maple Swamp. This information is based on the current best
available information from referenced literature and USFWS and NMFS
correspondence.

Information given in this section pertains to protected species as it directly relates to
their habitat in the action area. Species biology, life history information, and global
status are discussed in detail in Appendix B for those species for which a determination
of May Affect, Not Likely to Adversely Affect is made.

2.1 Mammals

2.1.1 Red Wolf (Canis rufus)

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. There are no records of
this species in the project area (North Carolina Natural Heritage Program [NCNHP],
2011). 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.
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2.1.2 West Indian Manatee (Trichechus manatus)

The shallow waters of Currituck Sound and the extensive SAV beds found in the area
provide potential foraging habitat for manatees. NCNHP shows sporadic occurrences of
manatee in the vicinity of Currituck Sound over the past several decades (NCNHP,
2011). The northern limit of the manatee’s range extends to North Carolina, but low
temperatures prevent this species from commonly occurring in the area. The presence
of a bridge structure and associated construction activities could disrupt potential
manatee foraging areas; however, the rarity of its occurrence in the vicinity of the project
area makes impacts to this species unlikely (NatureServe, 2007; North Carolina Wildlife
Resources Commission [NCWRC], 2008; USFWS, 2008; 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).

2.2 Birds

2.2.1 Piping Plover (Charadrius melodus)

Piping plover have not been documented within the project area, but there are sightings
from Currituck National Wildlife Refuge (CNWR) approximately 4 miles to the north
(NCNHP, 2011). Open sandy beaches that serve as nesting, foraging, and resting habitat
are not present in the area directly affected by the project; however, they do exist along
the beaches north of Corolla that are included in the action area. Within the refuge
piping plovers are regularly sited by visitors, however the plovers have not nested there
for 10 or more years due to man-made primary dunes that restrict overwash
occurrences, and regular four-wheel drive traffic on the beach (personal communication,
Mike Hoff, CNWR Manager, USFWS, March 30, 2011).

2.2.2 Red-cockaded Woodpecker (Picoides borealis)

The red-cockaded woodpecker (RCW) typically utilizes open, mature stands of southern
pines, particularly longleaf pine, for foraging and nesting/roosting habitat. There are no
mature stands of pine forests present in the project area or surrounding areas. Although
some older pine trees do occur along the pine/hardwood fringes of upland and wetland
areas, these trees, usually loblolly pines, and the surrounding habitat are not
characteristic of those occupied by RCWs. Furthermore, the species is currently not
known from Currituck County. USFWS indicated the status of this species as historic
with no valid records within the past 50 years. The NCNHP database contains an
unconfirmed report from 1979 in a tree near the eastern side of North River,
approximately 1.25 miles west of the project area. Currently the closest known active
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colony is over 2.5 miles west of the project area, near Indian Island, on the NCWRC
North River Game Lands in Camden County (personal communication, John Fussell,
March 30, 2008).

2.2.3 Roseate Tern (Sterna dougallii)

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, 2008).

2.3 Reptiles

2.3.1 American Alligator (Alligator mississippiensis)

The project area is located at the northern extreme of the range of the American alligator,
which is largely because of the species’ inability to tolerate low temperatures. While
alligators are commonly found on the Dare County mainland, there is only one record
from Currituck County (photo and reported to NCNHP by CZR, Incorporated,
December 3, 2008). This record was during the summer of 2003 from an unnamed
tributary/canal to Deep Creek adjacent to the project area. Although appropriate habitat
for the American alligator is present, the species is rare in the project area. The
American alligator remains on the protected species list because of its similarity in
appearance to the endangered American crocodile (NatureServe, 2007; USFWS, 2008).

2.3.2 Hawksbill Sea Turtle (Eretmochelys imbricata)

Hawksbill sea turtles are typically found in tropical and subtropical oceans. However,
sightings of these turtles 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, and there are no known occurrences of this species recorded from Currituck
County or in the vicinity of the project area (NCNHP, 2011; Personal communication,
Mathew Godfrey, Sea Turtle Biologist, NCWRC, December 8, 2010).
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2.3.3 Leatherback Sea Turtle (Dermochelys coriacea)

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. There are no known occurrences of this species recorded in
the vicinity of the project area (NCNHP, 2011; Personal communication, Mathew
Godfrey, Sea Turtle Biologist, NCWRC, December 8, 2010).

2.3.4 Green Sea Turtle (Chelonia mydas)

The green sea turtle has been documented in the last 20 years in Dare, Onslow, New
Hanover, and Brunswick counties of North Carolina. In North Carolina, adult green sea
turtles feed on sea grass. Therefore, their distributions in the action area vicinity would
be expected to be found in association with sea grass beds, which occur in sound-side
locations behind the Outer Banks islands. Green sea turtles tracked by Duke University
researchers have occupied shallow waters and seem to prefer the areas along Core
Banks and amongst the tiny marsh islands within Back Sound (Field Trip Earth web site,
2007). The fall season is the time of the year with the second highest strandings of sea
turtles (see Table 3). From 2000 to 2010, no green sea turtle occurrences have been
recorded in Currituck Sound; however, one stranding of an unidentifiable species did
occur in the Currituck Sound area near the Wright Memorial Bridge, approximately 18
miles south of the action area (personal communication, Mathew Godfrey, Sea Turtle
Biologist, NCWRC, December 8, 2010). Actual occurrences of sea turtles in the sound
may be underreported because of the lack of regular patrols in this area. Within the
stretch of beach considered in the action area (north of Corolla to the Virginia line) two
beach strandings have been recorded since 2006 (personal Communication, Karen Clark,
Program Coordinator, Outer Banks Center for Wildlife Education, NCWRC, March 31,
2011).

2.3.5 Loggerhead Sea Turtle (Caretta caretta)

Only one sighting of a loggerhead sea turtle has been documented in Currituck Sound
recently (personal communication, Joanne McNeill, Fisheries Biologist, NMFS,
December 8, 2010). Additionally, during the time frame from 2000 to 2009, three
loggerhead sea turtle strandings were reported in the Currituck Sound area (see Table
3), including the mouth of the North River. There was also one stranding of an
unidentifiable species of sea turtle in Currituck Sound near the Wright Memorial Bridge
during this time frame (personal communication, Matthew Godfrey, Sea Turtle
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Table 3. Sea Turtle Strandings in Currituck Sound from 2000 to 2009

Date SIETEIE NS Sex Strand Location Latitude | Longitude
(Common Name)
2.5 miles north of the mouth
Caretta caretta of the North River,
1/1/2000 (Loggerhead) M Albemarle Sound, between 36.19333 -75.89
088 SR 1124 and SR 1126,
Jarvisburg.
Lepidochelus kemmii 285 N. Dogwood Trail, 3
7/11/2000 (I’iem ,Syri o ’; M miles north of US 158, 3612833 | -75.745
P y Southern Shores.
Caretta caretta Across from 156 S. Albetuck
9/25/2001 T rhead) F Road, in Currituck Sound, 36.07667 -75.795
oggerhea Point Harbor.
Caretta carett Near mouth of North River,
10/26/2001 (Loggerhea d{; NA* Jarvisburg, NC, at end of 36.2 -75.9
&8 Fisher Landing Road.
133 S. Albetuck Road, Point
Unknown . Harbor, 0.5 mile north of
9/23/2005 (Unknown) NA Wright Memorial bridge, on 36.07765 | -75.79275
mainland.

(Mathew Godfrey, sea turtle biologist, NCWRC, December 2010)
* Gender of these sea turtles could not be determined.

Biologist, NCWRC, December 8, 2010). Within the portion of the action area that
encompasses the stretch of beach north of Corolla to the Virginia line, five loggerhead
nests and three false crawls have been recorded since 2006. Loggerhead strandings on
this stretch of beach total 47 since 2006, three of which were alive (personal
communication, Karen Clark, Program Coordinator, Outer Banks Center for Wildlife
Education, NCWRC, March 31, 2011).

2.3.6 Kemp’s Ridley Sea Turtle (Lepidochelys kempii)

While the Kemp’s ridley sea turtle is rarely found in North Carolina, numbers of this
species sighted in North Carolina appear to be on the increase (personal communication,
Joanne McNeill, Fisheries Biologist, NMFS, November 21, 2007). NCNHP has indicated
this species is likely to use, or reside in all of these listed North Carolina counties:
Beaufort, Brunswick, Carteret, Dare, Hyde, and Pamlico counties (NCNHP, 2006).
Records indicate that between 2000 and 2010 only one occurrence (stranding, see Table
3) of a Kemp’s ridley sea turtle was recorded in Currituck Sound (personal
communication, Mathew Godfrey, Sea Turtle Biologist, NCWRC, December 8, 2010).
Strandings in Currituck Sound could be underreported because of no regular patrols of
the area. No nests have been recorded in the action area; however, four strandings have
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been recorded here (personal communication, Karen Clark, Program Coordinator, Outer
Banks Center for Wildlife Education, NCWRC, March 31, 2011).

2.4 Fish—Shortnose Sturgeon (Acipenser brevirostruim)

Information given in this section pertains to the shortnose sturgeon as it directly relates
to their habitat in the action area. Species biology, life history information, and global
status are discussed in detail in Appendix B.

Historically the species probably occurred in major rivers throughout North Carolina;
however, the current distribution is not well known. Oakley (2003) adds evidence to the
opinion that the species has been extirpated from the Neuse River of North Carolina. In
North Carolina the shortnose sturgeon seems to be most abundant in the Cape Fear
River system. NCNHP data identifies records of this species presence in 18 North
Carolina counties. The closest record identified by NCNHP was from the mouth of the
Pasquotank River from Lee et al., 1980; however, a more recent record occurs further
west in Bachelor Bay near the mouth of the Roanoke River in 1998 (personal
communication, Judy Ratcliffe, Eastern Region Freshwater Ecologist, NCNHP, April 6,
2011). Also, a shortnose sturgeon encounter was recorded from 2006 in the Pamlico
Sound in Dare County (personal communication, David Rabon, Fish and Wildlife
Biologist, USFWS, November 30, 2006). Further information from NMFS indicates that
this record probably occurred in summer of 2005 during the North Carolina
Independent Fisheries Assessment. Personnel participating in this assessment were
trained to identify species, but the sturgeon referred to in this instance was not verified
nor were any photographs taken. The shortnose sturgeon is not likely to be in the action
area (personal communication, Stephanie Bolton, Fisheries Biologist, NMFS, November
19, 2007). Suitable habitat exists within the action area and historic records document
the species within Dare and Currituck counties.

2.5 Vascular Plants—Seabeach Amaranth (Amaranthus
pumilus)

Seabeach amaranth appears to require extensive areas of barrier island beaches and
inlets that function in a relatively natural and dynamic manner and is one of the pioneer
species to colonize newly created beach areas. 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, 2008). The
preferred habitat associated with dynamic barrier island features (foredunes, overwash
fans, and inlets) do not occur in the action area. The closest record of this species was in
1988, over 6.0 miles north of the project area on the Outer Banks (NCNHP, 2011).
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3.0 Environmental Baseline

Protected species habitat with the action area includes Currituck Sound and the dunes
and beaches between the northern end of NC 12 and the Virginia line. This
environmental baseline describes the characteristics of these areas. A full description of
the characteristics of the project is included in Chapter 3 of the DEIS, as well as
associated technical reports. These descriptions also will be included in the FEIS and its
technical reports.

The environmental baseline for listed species in the action area is described in Chapter 2.
This description includes records or occurrences and relevant biological background
information. Further details of life history and general biology of species for which a
determination of May Affect, Not Likely to Adversely Affect is made are found in
Appendix B.

The environmental characteristics pertinent to this Biological Assessment and discussed
in this chapter are:

e Various water resource classifications that apply or do not apply to the sound.

e Water quality, which is generally reflective of the impact of past and present
activities on the sound.

e Aquatic wildlife.

e Essential fish habitat.

e Submerged aquatic vegetation.
e Floodplain.

Beach and dune.

Currituck Sound is shallow, with an average depth of 5 feet and maximum depth of
about 13 feet. Some locations are only one foot deep. It has no defined channel. A
power cable supplying power to the Outer Banks lies on the sound bottom in the action
area. No other federal or state activities occur in the action area.

3.1 Water Resource Classification

Currituck Sound is designated as “SC” under North Carolina’s water quality
classifications by the North Carolina Department of Environment and Natural
Resources, Division of Water Quality (NCDENR-DWQ), 2008). This saltwater
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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), 2008).

Most of Currituck Sound and all waters of the project area are closed to harvesting
shellfish for direct marketing purposes or human consumption. 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 of the project area.

Currituck Sound is not a Primary Nursery Area (PNA) or an Anadromous (fish that
spawn in freshwater but live mainly in saltwater) Fish Spawning Area (AFSA). Essential
Fish Habitat (EFH) does exist in the action area as described in Section 3.4.

3.2 Water Quality

Water quality of the Albemarle-Pamlico estuarine system, which includes Currituck
Sound, is undergoing substantial degradation because of the area’s increasing
population, changes in agricultural practices, and urbanization and industrialization of
the region. Point source pollution within the project area is limited. Local non-point
source pollution is typical of developed areas and generally is in the form of stormwater
runoff.

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 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,
creating more wave energy that can re-suspend particles in the water, increasing
turbidity (USACE, 2010). The sound has become more saline since the late 1980’s
(Caldwell, 2001). Continual increases in the salinity of Currituck Sound could result in
shifts in the community structure of aquatic flora and fauna, and possibly increase
essential fish habitat (EFH) value for managed species and other estuarine dependent
species.

3.3 Aquatic Wildlife

Macroinvertebrate populations of Currituck Sound are composed primarily of
burrowing amphipods near the shore, but there is a more diverse population in deeper
areas. Currituck Sound has long been recognized as a nationally important area for
freshwater recreational fishing. The decline of freshwater fisheries in Currituck Sound
has been attributed to the increase in salinity and decrease in submerged aquatic
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vegetation (SAV) during the 1980s. Commercial fishing activities with haul seines and
gill nets have also decreased since the 1960s (Borawa et al., 1978). Currituck Sound is an
important nursery area for migratory and resident fish.

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. 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 are no longer
officially recognized as anadromous fish spawning areas or primary nursery areas.

3.4 Essential Fish Habitat (EFH)

Essential fish habitat (EFH) does exist in the action area. Types of EFH found within the
action area include SAYV, intertidal flats, palustrine emergent and forested wetlands,
freshwater tidal aquatic beds, and estuarine waters. Not all palustrine wetlands (i.e.,
Maple Swamp) within the project area are EFH. Palustrine wetlands determined to be
EFH were adjacent waters and marshes of Currituck Sound and subject to tidal/wind
inundation. Detailed information about EFH and how it relates to protected species can
be found in Appendix A.

3.5 Submerged Aquatic Vegetation

The shallow waters (6 feet deep or less) of Currituck Sound provide potential habitat for
SAV. The North Carolina Marine Fisheries Commission (NCMFC) defines SAV habitat
as currently vegetated with one or more appropriate (native) SAV species, or has been
vegetated by one or more appropriate 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).
Potential SAV habitat consists of areas of the sound 6 feet deep or less that do not meet
NCMEC’s definition of SAV habitat. These definitions of SAV habitat and potential SAV
habitat were agreed to during project coordination with the environmental resource and
regulatory agencies with jurisdiction over water resources in the project area (i.e.,
NMEFS, NCWRC, and the NCDENR, Division of Marine Fisheries [DMF]).

Survey data from the last 10 annual growing seasons was gathered in 2003, 2006, 2007,
and 2010 and is shown in Figure 2. These SAV communities (existing and past beds) are
included within the open water areas of Currituck Sound and are mainly on the eastern
side of the sound in the project area. 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 SAV roles
include stabilizing sediment, nutrient cycling, reducing wave energy, and providing
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organic matter that supports complex food webs (NCWRC, 2005). For these reasons,
SAV communities are considered Habitat Areas of Particular Concern (HAPC) for
several managed fish species.

3.6 Floodplains

Floodplains and associated Base Flood Elevations in the action area and larger project
area are shown on Figure 3. The floodplains in the project and action areas do not serve
the same function as floodplains in non-coastal areas (fluvial or river/stream floodplains
with associated stormwater runoff) because water levels in the project and action areas
are not dependent on floodplain storage capacity. Rather, the project and action areas
are subject to coastal flooding caused by both hurricanes in the summer and fall months
and northeasters in the winter and spring, both of which can raise water levels
substantially via storm surge. The tidal surge comes into shore with the storm, and then
begins to retreat almost immediately once the storm moves on. The only storage that
occurs in the project and action areas floodplains is during the brief interval between the
surge and the ebb of the storm-induced tide.

3.7 Beach and Dune

Beach consists of bare, transitional areas between the open water and terrestrial upland
communities characterized by sand flats. They typically consist of a dry berm zone
beyond the mean high tide line, an intertidal zone that is regularly covered by tidal
action, and a subtidal zone that exists below the low tide mark, including the top and
beachside of dunes. This community undergoes frequent, natural disturbance and is
typically void of vegetation, however, it can be characterized by a small number of
species and the dominance of succulents.

Dunes in the action area are landward and generally parallel to the beach community.
This community undergoes constant gradual movement and is subject to abrupt changes
during storms, particularly during strong northeasterly winds. The primary dune
system developed as winds moved intertidal sands landward. Mobile sand was trapped
by vegetation and by fences in many areas.

Within the action area motor vehicle driving is common on the 10 miles of beach
between the end of NC 12 and the Virginia line. West of the beach and dunes are
numerous sand roads behind the dune line in the subdivisions. Traffic on the beach is
associated with commuting to the 611 residences (2007) in the area, as well as day
visitors who want to see the wild horses, visit the beach, or simply drive in the sand.
Currently, beach driving is unrestricted. There are no level of service standards
developed for beaches as roadways and no comprehensive traffic counts. Public
comments regarding the DEIS by area citizens familiar with the beaches noted that
summer peak days experience congested traffic and crowded beaches. The presence of
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persons or horses on the beach lowers the speed limit, thereby increasing congestion.
Continued development of the permanent, weekly, and daily populations will be
associated with increased beach driving in the absence of access restrictions.

A portion of the action area between the end of NC 12 and the Virginia line is within the
Currituck National Wildlife Refuge (CNWR). CNWR was created in 1984 and is 4,570
acres in size. The first tract of land within CNWR is 0.75 mile north of the end of NC 12.
The Refuge is managed as a satellite of the Mackay Island National Wildlife Refuge.
Some tracts transition from the Atlantic Ocean to Currituck Sound, which include sandy
beaches, grassy dunes, maritime forests, shrub thickets, and fresh and brackish marshes.
Refuge objectives are:

e Protect and improve the last remaining habitat in the Refuge of the endangered or
threatened piping plover, loggerhead sea turtle and seabeach amaranth.

e Actively manage and improve the interdunal flats for wintering waterfowl, wading
birds and shorebirds through discing, planting, and a proactive water management
plan.

e Pursue an active land acquisition program on the Outer Banks.

e Through various techniques, develop a database and working knowledge on
neotropical bird use. (USFWS, 2011b)

The Refuge consists of six separate units. It has four marsh units (the Currituck, Station
Landing, South, and the County marsh units) and two island units (the Swan and
Monkey Island units). Beach driving is permitted in the 202 acres of beach within the
Refuge.
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4.0 Project Details

The project was described in Section 1.2. The bridge across Currituck Sound would be
the only component of those components listed in Section 1.2 that could directly affect
the threatened and endangered species habitat of the 13 species under consideration in
this Biological Assessment. The portions of the Preferred Alternative on the mainland,
including within Maple Swamp, and on the Outer Banks are not within protected
species habitat. Therefore, the construction, operation, and maintenance of these
portions of the project are not described because they are not relevant to this Biological
Assessment. Thus, the focus of this section is on the Mid-Currituck Bridge.

The Mid-Currituck Bridge location is shown in Figure 1. It generally would be 47 feet
wide with two lanes and two 10-foot shoulders. The bridge at its eastern end for 1,920
feet would be 81 feet wide where it would widen to four lanes as it approaches its
eastern terminus at NC 12. The total bridge length would be 4.7 miles. The following
sections provide details related to bridge construction, stormwater management, and
potential impacts to Currituck Sound.

4.1 Construction

4.1.1 Project Timeline and Sequencing

Construction for the entire project is expected to occur over four annual construction
seasons. The bridge would likely be built at both ends simultaneously. Construction
also could occur simultaneously at additional locations.

4.1.2 Site Preparation

Site preparation would involve establishing staging areas on both shorelines of
Currituck Sound on upland sites near the bridge termini and building a temporary
construction trestle over shallow areas (depths 6 feet deep or less) at both ends of the
sound. Also, turbidity curtains would be utilized during pile installation (permanent
and temporary bridges) and pile removal (temporary bridge). Turbidity curtains would
prevent any silt from migrating outside the curtain perimeter.

4.1.3 Construction Access and Staging

On the Currituck County mainland, construction materials and equipment would be
transported by truck along US 158. Transport to Currituck Sound of construction
materials and equipment for building the Mid-Currituck Bridge would be via Aydlett
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Road (between US 158 and Aydlett only) and Narrow Shore Road. Depending on
allowable use of project right-of-way in Maple Swamp, the bridge corridor through
Maple Swamp could also 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 Mid-Currituck Bridge terminus.

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 Mid-
Currituck Bridge terminus.

4.1.4 In-Water Work

NCTA is currently planning the construction methodologies described below for
construction of the bridge over Currituck Sound to minimize construction-related
impacts to Currituck Sound. NCTA will continue to work with environmental resource
and regulatory agencies as the project progresses into final design and permit
application to refine this approach. Construction methodologies planned include:

¢ No dredging in any part of Currituck Sound.

e A combination of work trestle and barges for constructing both the substructure
(piles and pile caps) and superstructure (beams and deck), including;:

— An approximately 1,900-foot-long work trestle extending from the western
shoreline. Based on the absence of SAV habitat (including existing beds) that
meets NCMFC’s definition of SAV habitat (see Section 3.5) on 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 in deeper water. A barge loading area would be 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 0.8 mile (over 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
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construction. Marine industry standard pans attached to equipment would be
used to capture any accidental release of petroleum products from equipment.

— Bridge construction from land for approximately 400 feet total.

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

State and federal environmental resource and regulatory agencies at the time of the
release of this report have concerns with impacts to SAV habitat (including existing
beds) associated with bridge shading and driving piles. In response to this concern,
NCTA would follow the protocols discussed below during construction of the Preferred
Alternative to protect existing SAV habitat (including existing beds) that meets
NCMFC’s definition of SAV habitat (see Section 3.5). This definition was agreed to
during project coordination with the environmental resource and regulatory agencies
with jurisdiction over water resources in the project area (i.e., NMFS, NCWRC, and
NCDENR-DMF):

e No bottom disturbing in-water work in the SAV habitat (including existing beds)
during a moratorium period from approximately February 15 to September 30. In-
water work (i.e., bottom-disturbing activities) would consist of temporary trestle pile
placement and removal and driving permanent piles. Working above the water,
including, for example, barge operations in waters (non-bottom disturbing),
installation and removal of temporary trestle beams and decking, and installation of
Mid-Currituck Bridge pile caps, beams, and decking, would occur up to 365 days a
year at the discretion of NCTA. Opportunities would be investigated to allow in
water work before or after the moratorium window, based on water temperatures
and other factors approved by the regulatory agency during the time of construction.

e Asnoted in the general description, use of an open (i.e., beams only to support a
crane) temporary construction trestle on the eastern side of the sound to minimize
shading impacts while the trestle is in place. Marine industry standard pans would
be placed under construction equipment operating on the open trestle to capture any
accidental release of petroleum products from equipment.

e The eastern side of the sound is the only location within the project corridor that
includes SAV habitat (including existing beds) that meets NCMFC’s criteria. The
environmental resource and regulatory agencies with jurisdiction over water
resources in the project area (i.e., NMFS, NCWRC, and NCDENR-DMF) agreed to
this conclusion about the location of SAV habitat within the project corridor. In this
area of the sound, to minimize SAV impacts, NCTA would install temporary piling
and a temporary open work trestle for approximately 4,500 linear feet. Pile driving
would occur outside of the moratorium dates in this area, for both the permanent
bridge and the temporary trestle within the SAV habitat (including existing beds).
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e Turbidity curtains would be utilized during pile installation (permanent and
temporary bridges) and pile removal (temporary bridge). Turbidity curtains would
prevent any silt from migrating outside the curtain perimeter. This is a common and
proven turbidity control technique. Pile installation would be performed both by
vibratory and impact hammers, with no jetting of piles.

On the eastern side, limiting pile placement to times outside the moratorium period is
expected to result in the following construction sequence over the SAV habitat
(including existing beds) on that eastern side of Currituck Sound:

e Construction Season 1. The October 1 to February 14 non-moratorium window

would allow installation of approximately 35 percent of both work trestle and
permanent bridge pilings along with deck construction.

e Construction Seasons 2 and 3. During these two seasons, the remaining temporary
work trestle and permanent bridge construction would be completed.

e Construction Season 4. During this season, the temporary work trestle would be
removed/dismantled.

Minimization of potential impacts to potential SAV habitat (areas of the sound 6 feet
deep or less) would be accomplished through no dredging anywhere in Currituck
Sound and by pile installation using both vibratory and impact hammers, with no jetting
of piles.

The project would not involve any flow diversion or fish capture and release.

4.1.5 Potential Impacts on Water Quality and Aquatic Habitat

The most notable temporary impact to water quality in Currituck Sound would be the
potential for increased turbidity levels produced during the period of construction. As
noted above, increased turbidity would be minimized by driving rather than jetting
piles, as well as the use of turbidity curtains during pile installation (permanent and
temporary bridges) and pile removal (temporary bridge) to prevent dispersal of
sediment or other pollutants. The duration and severity of these impacts would vary
based on the number of simultaneous construction sites for the bridge. Currently three
or more construction locations are estimated to be occurring simultaneously. Increases
in turbidity and sedimentation could negatively affect aquatic flora and fauna by
reducing light penetration, lowering dissolved oxygen levels, fluctuation of nutrient
levels, and limited visibility. These temporary impacts could be prolonged because of
existing poor water circulation in the sound. Turbidity and sedimentation levels also
could temporarily increase as a result of runoff from construction areas on land until
post-construction re-vegetation occurs. Temporary impacts to water quality would be
minimized through the use of NCDOT erosion and sedimentation control measures both
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in the water as mentioned and on land. Existing water/turbidity conditions in the sound
would be verified prior to and after construction.

The temporary impacts to aquatic habitat would include short-term increases in noise,
vibration, turbidity, and siltation. Noise and vibration from open water construction
activity would be a temporary, localized disturbance to fish. Construction related noise
generated during pile driving could be of sufficient intensity to kill or injure marine
organisms (reviewed in Hanson et al., 2004). However, the Hanson report mostly
documented activities in deep fresh waters in California, as well as some salt waters, in
seismic conditions, and addressed large piles. The report does state that noise from
vibratory pile driving is less evasive than large impact hammers. The in-water work
moratorium in SAV habitat should help reduce noise/vibration impacts from pile
placement to listed species as well as other anadromous fish using SAV habitat for
foraging. In addition, current plans include vibratory pile driving, which as previously
noted, result in less noise, thus reducing the effect on marine organisms. 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 eliminating organisms that cannot readily move, and displacing mobile organisms.
In-water turbidity precautions include the use of turbidity curtains during pile
installation (permanent and temporary bridges) and pile removal (temporary bridge) to
prevent dispersal of sediment or other pollutants. Temporary impacts could affect
foraging habitat (reduction of quality and quantity) for species addressed in this
Biological Assessment; however, these impacts are not expected to cause direct harm,
incidental take, or have adverse affects. In the unlikely instance any listed species are in
the area, they would probably avoid disturbed construction areas. Moreover, it is likely
the forage areas affected by construction would recover. Additionally, SAV mitigation
planting is proposed for suitable sites, which are yet to be determined, within the project
area at up to a 2:1 ratio.

4.1.6 Post-Project Site Restoration

Minimal post-project site restoration would be required with the Preferred Alternative.
The construction trestle piles would be removed post-construction. If surveys following
construction operations reveal that permanent impacts to SAV beds have occurred as a
result of the construction trestles, permanent impact mitigation would be provided
using one or more options described in Section 4.2.2.

4.2 Operations

The Mid-Currituck Bridge would carry motor vehicle traffic between the Currituck
County mainland and the Currituck County Outer Banks. The features important to
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potential long-term impacts of the bridge on Currituck Sound are stormwater
management and mitigation of shading 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 would occur on a bridge, 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 action area currently occur
on summer weekends and it is assumed that this would continue in the future given the
tourism-based nature of the Outer Banks.

Pollutants discharged into Currituck Sound near the 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. Methods to reduce pollutant
discharge and minimize this impact are described in Section 4.2.1 below.

Fill, pile placement, shading, and clearing would result directly in the permanent loss or
alteration of aquatic habitat within the action area. Shading by the bridge would affect
27.8 acres of aquatic bottom, 8.7 acres of which are 6 feet deep or less. Existing SAV
beds affected by shading would total 3.8 acres, with an additional 1.0 acres of SAV
habitat shaded, for a total of 4.8 acres. Also, bridge pilings would remove 0.1 acre of
aquatic bottom and associated benthic organisms.

Permanent loss of habitat resulting from pile placement 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. 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. Primarily, decreased autotrophic productivity (phytoplankton and aquatic
vegetation) resulting from lower light levels could result in decreased abundances of
aquatic vegetative habitat (including SAV). SAV is a primary producer and acts as the
base of the food web structure. A decrease in the quantity and quality of SAV because
of shading would have the potential to cause shifts in the base of the food web, from
autotrophic to heterotrophic organisms.
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On the other hand, organisms could be attracted to bridge pilings as a reef structure for
organisms such as sessile invertebrates and some fish.

4.2.1 Stormwater Management

The stormwater management plan for the Mid-Currituck Bridge would have the
following components:

Source Control. Source control would be used on 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. Cleaning would occur weekly during the

summer until the most effective cleaning frequency regime can be determined.
Weather dependent cleaning may occur prior to known large rain events such as
hurricanes. 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 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.

Stormwater Capture over Existing SAV Habitat (including existing beds) at the
Eastern End of the Currituck Sound Bridge. For the bridge over Currituck Sound,
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 the 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 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 bridge would have no stormwater capture and
would directly discharge through bridge scuppers into Currituck Sound. According
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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, minimizing the impact of discharged stormwater. No impacts to
SAV from stormwater concentrations discharging from scuppers would occur
because no scuppers would be over SAV habitat (including existing beds) — the
stormwater would be collected as previously mentioned. In addition, NCTA would
ensure the stability of the sound would not be affected by erosion as a result of
stormwater discharge from scuppers during at minimum, an annual inspection.

e Stormwater Capture at Either End of the Maple Swamp Bridge. The first 1.5 inches
of stormwater would be captured for 500 feet on both ends of the Maple Swamp
Bridge and piped to infiltration basins for treatment. The remaining length of the

bridge would have pre-treated discharge (via the frequent deck cleaning) exiting
through scuppers 7 to 18 feet above the ground of Maple Swamp. If the energy of
the water exiting the scupper is determined to be a problem, dissipation would be
provided either at the pipe outlet or on the ground.

e Water Quality Monitoring and Research. A water quality monitoring program
would be conducted as a part of bridge operations. NCTA 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 could be
supported for better understanding of the effect of bridge deck cleaning and/or the
effect of bridge deck stormwater runoff on receiving waters.

e To further minimize the water quality impacts on Currituck Sound from the project,
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 38 acres of non-bridge additional impervious
surface area, plus all 18 acres of existing roadway impervious surface in the project’s
area of affect, would have the first 1.5 inches of runoff captured and either treated or
used on 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. There would be no outfalls from NC 12
to Currituck Sound.

e NCTA would continue to work with environmental resource and regulatory
agencies as the project progresses into final design and permit application to refine
this approach.
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4.2.2 Shading

NCTA would mitigate permanent impacts to SAV habitat (including existing beds), as
defined by NCMFC (see Section 3.5), 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. These
efforts could be performed by others such as Elizabeth City State University or East
Carolina University.

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 Best Management Practices (BMPs);
stormwater management improvement projects; acquisition of properties identified
as important for the protection of water quality (as reported in the November 2006
Countywide Land Parcel Prioritization Strategy for Water Quality Enhancement, NCCLT,
2006); and other measures that would reduce the turbidity of water in Currituck
Sound.

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 in potential SAV habitat (areas of the sound 6 feet deep or less that do not meet
NCMEC’s definition of SAV habitat). Other options could be considered during the
permit process.

NCTA will continue to work with environmental resource and regulatory agencies as
the project progresses into final design and permit application to refine this approach.

4.3 Maintenance

Maintenance activities that include in-water work or are associated with maintaining
water quality would be:

e Inspection of bridge foundations from boats or with divers.
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e Regular inspection of the closed stormwater collection piping on the eastern end of
the proposed Mid-Currituck Bridge and both ends of the Maple Swamp Bridge and
periodic removal and disposal of accumulated sediments in the wet detention basin.
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5.0 Project Action Area

5.1 Project Action Area

The action area for this Biological Assessment is shown in Figure 1 in Section 1.2. The
action area represents the area of potential indirect and direct impacts of the Preferred
Alternative on protected species under NMFS and USFWS jurisdiction. The action area
is in northeastern North Carolina within Currituck County. A portion also is in Dare
County. The portion of the action area that encompasses the Preferred Alternative
reflects the project components described in Section 1.2. The specific boundaries
include:

e Onland the project’s proposed right-of-way and permanent and temporary
easement plus 500 feet.

e The proposed Mid-Currituck Bridge plus 0.5 mile north and south of the bridge rail
(approximately 1 mile total). This includes Currituck Sound directly below the
bridge corridor, as well as a location on either side of the bridge that encompasses
the area potentially affected by construction activities and stormwater runoff.

e Also on land the shoreline that drains into the sound at the termini of the proposed
Mid-Currituck Bridge. The shoreline component encompasses the area of the sound
that could receive runoff from developed areas along the shoreline.

Potential indirect effects add to the action area the dune line and beach between the
northern end of NC 12 and the Virginia line. Its eastern boundary is 0.5 mile east of the
shoreline and its western boundary is the western boundary of the dune line. Potential
indirect effects also add to the action area developable land near the US 158/Mid-
Currituck Bridge interchange.

Only two portions of the action area includes protected species habitat; Currituck
Sound, which would be bridged, and the dune line and beach between the northern end
of NC 12 and the Virginia line, where indirect impacts could occur.

5.2 Limits of the Action Area

5.2.1 Right-of-Way and Permanent and Temporary Easement plus 500 Feet

This portion of the action area encompasses the areas that would be directly disturbed
by project construction, operation, and maintenance. The additional 500 feet recognizes
that disturbances could occur beyond the land area directly disturbed, including noise
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and stormwater runoff. There is not threatened or endangered species habitat in this
portion of the action area.

5.2.2 Mid-Currituck Bridge

The Mid-Currituck Bridge would cross protected species habitat and have construction,
operation, and maintenance impacts. Noise and disturbance from construction
activities, as well as motor vehicle pollutants from bridge runoff, may extend beyond the
actual work area, necessitating the need to enlarge the area of direct impact to
encompass more than the bridge and areas with active construction or continued bridge
presence. The area of Currituck Sound that could be included in the action area is
difficult to ascertain because of the varying nature of weather and currents within the
sound. However, it would not likely extend beyond 0.5 mile on either side of the bridge,
500 feet west of the western shoreline of Currituck Sound, or east of NC 12 in regards to
protected species.

The influence of the Mid-Currituck Bridge would decrease with distance from the
bridge and actions to minimize increases to turbidity during construction and manage
stormwater runoff described in Section 4.0 would minimize impacts both at the bridge
and further from it. Measures to limit increased turbidity include no dredging and
driving piles (as opposed to jetting). Furthermore, turbidity curtains would be utilized
during pile installation (permanent and temporary bridges) and pile removal
(temporary bridge). These efforts would help to isolate turbidity effects from the
surrounding water column but containment may also depend on environmental
conditions at the time of disturbance such as current, wind, and weather patterns. Noise
and vibrations also would occur during pile placement. In addition, compliance with
NC Session Law 2008-211’s (An Act to Provide for Improvements in the Management of
Stormwater in the Coastal Counties in Order to Protect Water Quality) 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 the bridge deck.
Capture and treatment of pollutants would be through the use of a closed bridge
drainage system, stormwater wetlands, wet detention basins, rooftop rainwater
harvesting, and other traditional roadway BMPs, to the maximum extent practicable.
Based on these factors, the bridge and the 0.5 mile distance on either side of the bridge is
believed to be more than adequate to capture the area of notable potential direct impact.

The soundside shoreline component was included in this report when considering
potential indirect and cumulative impacts to water quality associated with development
near the Mid-Currituck Bridge’s area of influence for direct impact.
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5.2.3 Additional Action Area Associated with Indirect Impacts
Indirect effects of the Preferred Alternative would include:

e A change in the order in which available lots on the NC 12-accessible Outer Banks
would develop.

e Approximately 68 acres of business development likely would occur using land near
the US 158/Mid-Currituck Bridge interchange immediately north of Aydlett Road.

e Day visitor potential demand would increase, which could have some effect in the
NC 12 area but likely would have more impact in the unregulated beach-driving
area.

Development is not planned within threatened and endangered species habitat on the
Outer Banks, which is confined to the beach and adjoining dunes. Therefore, the action
area does not encompass areas planned for future development on the Outer Banks.

There is adequate land classified as in the Currituck County land use plan as suitable for
development to accommodate the 68 acres of business development. Land considered
suitable for development in the Mid-Currituck Bridge/US 158 interchange area is upland
and primarily in agricultural use. It does not contain or adjoin threatened and
endangered species habitat. Therefore, the action area does not encompass areas where
the 68 acres of business development is expected to occur.

The beach and adjoining dunes north of NC 12 to the Virginia line have unrestricted
beach driving and could increase as an indirect impact of building a Mid-Currituck
Bridge. This area is used for sea turtle (i.e., loggerhead) nesting and foraging by piping
plovers. Thus the beach and adjoining dunes are included in the action area. An
additional area of 0.5 mile east of the shoreline also is included in the action area to
account for potential effects of vehicle lighting. However, the potential increase in beach
driving is expected to be associated with day visitors.
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6.0 Effects Analysis

Direct, indirect, and cumulative effects are analyzed for the Mid-Currituck Bridge
project in the following sections. Many direct effects also result in indirect effects, which
can also be shared cumulatively. Construction effects are analyzed with regard to
federally protected species that may reside in or use the action area for any part of that
species’ life history. None of the 13 protected species have critical habitat in the action
area; however, SAV beds in the action area provide potential foraging habitat and the
beach provides nesting area for sea turtles and foraging area for protected shore birds.

Use of the action area within Currituck Sound by listed fish and turtle species is
estimated to be minimal partially because of the distance to the nearest inlet and the low
number of sea turtle sightings (1) and strandings (5 from 2000 to 2010) in Currituck
Sound and no documented occurrences of the shortnose sturgeon in the area.
Additionally, new gill net restrictions in all North Carolina waters stemming from
unacceptable sea turtle interactions and fatalities were implemented in 2010 by
NCDENR-DMF (15A NCAC 03].0103 and NCDENR-DMF proclamation M-2-2011).
However, Currituck Sound was exempted from these new regulations because of lack of
sea turtle interactions based on 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).

Protected species use of the action area occurring on the stretch of beach included for
indirect impacts would likely not change from current use. 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 form of impact for sea turtles or protected shore birds.

6.1 Direct Effects

Direct effects on the 13 protected species resulting from the Mid-Currituck Bridge
project include increased noise, vibration, turbidity, siltation, shading, run-off, and
bottom disturbance by pile placement. These were described in Section 4.0. There is no
critical habitat for these species in the action area.
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In determining direct effects the key factors are:

e The direct construction, operation, and other direct effects of the project as described
in Section 4.0 (nature of the effect).

e The limit of the effect to near the bridge as reflected in the action area described in
Section 5.0 (distribution and proximity of the effect).

e Rare occurrences in the action area of the listed species and the whole of the
estuarine system as described above and in Section 2.0 (frequency of the
disturbance).

e The duration of construction impacts and long-term stormwater impacts described
in Sections 4.0 (timing and duration of the effect).

e The potential for the effect to illicit a response from the listed resources and what the
response would be, including the temporal and spatial limits of effects, species
tolerances, severity of effect, mortality and other forms of “take” (i.e., harm,
harassment, capture, etc.), and habitat loss (nature of the effect).

These factors are addressed for each of the 13 species in Table 4. The following can be
observed from Table 4:

e None of the species are common or occur with any regularity in the area.

e In all cases, the response to the construction or operational effect would likely be for
these species to avoid the area directly affected.

e In all cases, the measures to minimize or mitigate the impact are planned.
e There is no expected construction, operations, or maintenance activities that would

result in an incidental take of any of the 13 species.

6.2 Indirect Effects

Indirect effects are caused by actions taken because of the presence of the project and
occur later in time, or are farther removed in distance, but are still reasonably
foreseeable. Within the action area, development has already occurred or is occurring at
this time without the presence of the bridge. Thus, development in the action area is not
directly dependent on the construction of the Preferred Alternative. Currituck County
has placed no restrictions on development contingent upon the completion of the
Preferred Alternative.

Findings on the affect of the Preferred Alternative on development in the project area
were presented in the DEIS. They also were presented in more detail in the Indirect and

Mid-Currituck Bridge Study 36 Biological Assessment



Table 4. Impact by Species and Type of Exposure

. Kemp’s
Effect or Red Wolf West Indian Manatee Piping Plover Red-cockaded Roseate Tern Hawksbill Sea | Leatherback Sea Green Sea Turtle Loggerhead Sea Ridley Sea Shortnose Seabeach
Factor Woodpecker Turtle Turtle Turtle Turtle Sturgeon Amaranth
One recent sighting in
Currituck Sound.
No records of From 2000 to 2009 no From 2000 to 2009
. L three loggerhead sea
this species in green sea turtle turtle strandings were From 2000 to
Sightings have occurred in CNWR No recor'ds (.)f this Currituck No known No known sightings recorded, reported in the 200? one No verified No known
. . species in County. Records however, one . stranding of a | records from records from
. . . (approximately 4 miles from the . . records from records from . Currituck Sound area, , 9 . .
Occurrence of | No records in Sporadic occurrences near Currituck . . Currituck County | in Dare County . . stranding of an . . Kemp’s ridley the action Currituck
. . proposed bridge). No nesting has ) Currituck Currituck County . oo . including the mouth ;
Species the action area Sound over the past several decades . or the Dare are likely from . unidentifiable species . sea turtle in area or County or near
been documented in CNWR or the . . County or near | or near the action . . of the North River. . . -
: . County portion of Cape Point. : did occur in the ) Currituck Currituck the action area
surrounding beach in 10+ years. : . the action area area . Five nests, three false .
the action area. There is no Currituck Sound area Sound was Sound. since 1988.
L. . crawls, and 47
known nesting in over 17 miles from the . recorded.
. . strandings have been
either county. action area. .
documented since
2006 between Corolla
and the Virginia line.
Construction Effects and Response
Noise and
vibration from No Effect Disturbance resulting in avoidance No Effect Disturbance resulting in avoidance. No Effect
pile placement
Turbidity and Temporary degradation of forage Temporary degradation of fqrage habltaF resultl.ng in the need t(? forage in other
P~ . M . parts of the sound, but work in SAV habitat subject to a moratorium during time
siltation from No Effect habitat resulting in the need to forage in No Effect . Lo - .. . - No Effect
; when most actively used and turbidity curtains used when driving piles. Piles
pile placement other parts of the sound. . .
would be driven and not jetted.
Parts of 52 months when temporary and Parts of 52 months when temporary and permanent piles would be driven and
Duration No Effect permanent piles would be driven and No Effect temporary piles removed, but no pile placement in SAV beds/habitat during the No Effect
temporary piles removed. moratorium (February 15 to September 30).
Near the construction area where noise
thigj ‘;112;?:1,31;;\;0;13 ssbt'reaclzstzlﬁiteier ’Iel:;?r?itseatif;d_;igilﬁccgo?ﬁie Near the construction area where noise and vibration would be transmitted
Limit of Effect No Effect & . 1oJec & . g y No Effect No Effect No Effect No Effect through the water and subject to higher levels of turbidity until sediments No Effect
levels of turbidity until sediments disrupt foraging in the marshes and suspended by pile driving settle back to the bottom of the sound
suspended by pile driving settle back to sound mud flats within 0.5 mile. P yPp 8 ’
the bottom of the sound.
Operations Effects and Responses
May affect forage habitat quality in the May have a minimal effect on forage
bridge vicinity, but not likely to generate material; however, compliance with
aresponse. Compliance with NC NC Session Law 2008-211"s May affect forage habitat quality in the bridge vicinity, but not likely to generate a
Session Law 2008-211’s requirement for requirement for new development to response. Compliance with NC Session Law 2008-211’s requirement for new
Run-off No Effect new development to capture and treat capture and treat the first 1.5 inches No Effect No Effect No Effect No Effect development to capture and treat the first 1.5 inches of runoff from additional No Effect
the first 1.5 inches would be met, to the would be met, to the maximum extent impervious surface areas would be met, to the maximum extent practicable,
maximum extent practicable, through a practicable, through a combination of through a combination of pollutant source control and capture and treatment.
combination of pollutant source control pollutant source control and capture
and capture and treatment. and treatment.
Potential loss of 3.8 acres of SAV bed
}fglz?égaet ?r?:lstj\t\?r;irifnilc e (;(fessei:; Potential loss of 3.8 acres of SAV bed forage habitat and 1.0 acre of SAV habitat (no
Shading No Effect . yP 4 No Effect No Effect No Effect No Effect No Effect SAV currently present), which would be replaced or otherwise mitigated. Species No Effect
which would be replaced or otherwise . .
- . could move to other foraging habitat.
mitigated. Species could move to other
foraging habitat.
Duration Indefinite but at least 50 years
In the case of runoff, up to 0.5 mile from In the case of run-off, may affect
o the bridge; in the case of shading, the foraging for up to 0.5 mile on either In the case of runoff-up to 0.5 mile from the bridge; in the case of shading the area
Limit of Effect No Effect area under the bridge containing SAV side of the bridge; there should be no No Effect No Effect No Effect No Effect under of the bridge containing SAV habitat (including existing beds). No Effect
habitat (including existing beds). effect from shading.
Maintenance Effects and Responses
Maintenance | No Effect | No Effect No Effect | No Effect I No Effect | No Effect No Effect No Effect
Indirect Effects and Responses
. . . May affect some land/beach habitat for few nesting loggerhead
Indirect No Effect No Effect Potential further b.e ach habitat No Effect No Effect No Effect No Effect sea turtles. No effect to land/beach habitat for the green and No Effect No Effect
Effects degradation ;.
Kemp’'s ridley sea turtles.

Note: The American alligator was not included because no biological conclusion is required for this species.
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Cumulative Effects Technical Report (ECU and Parsons Brinckerhoff, 2009). The findings in
the Biological Assessment also reflect refinements to the indirect and cumulative effects
analysis made in response to DEIS comments. These refinements also will be included
in the FEIS and a revised Indirect and Cumulative Effects Technical Report to be published
with the FEIS.

Actions caused by the presence of the Preferred Alternative that could result in indirect
impacts include:

e A change in the order in which available lots on the NC 12-accessible Outer Banks
would develop.

e Approximately 68 acres of business development likely would occur using land near
the US 158/Mid-Currituck Bridge interchange immediately north of Aydlett Road.

e Day visitor potential demand would increase, which could have some effect in the
NC 12 area but likely would have more impact in the unregulated beach-driving
area north of the end of NC 12 to the Virginia line.

Only the final action has the potential to have indirect effects on protected species. This
is reflected in Table 4. Indirect effects may be caused by the following;:

e Changes to ecological systems resulting in altered predator/prey relationships;
e Changes to ecological systems resulting in long-term habitat alteration; and

e Anticipated changes in human activities, including changes in land use.

6.2.1 Altered Predator-Prey Relationships

No natural predators exist for sea turtles, the West Indian manatee, and shortnose
sturgeon in Currituck Sound, including the action area. The piping plover may
currently encounter an occasional predator in its beach habitat. An increase in beach
driving may re-enforce avoidance of these traffic areas by both the piping plover and
any predators. An altered predator-prey relationship is not expected to occur as a result
of avoidance of higher traffic areas.

6.2.2 Long-Term Habitat Alteration

Driving on the approximate 10 miles of beach that is between the end of NC 12 in
Corolla and the Virginia line has caused degradation of existing habitat for listed species
on this stretch of beach. If the Preferred Alternative was implemented, there is a
reasonable expectation of induced beach driving if it remains unregulated, which would
increase this activity.
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CNWR resides within the approximate 10-mile area of beach that may have increased
traffic with the implementation of the Preferred Alternative. CNWR manager Mike Hoff
indicated that loggerhead turtle nests have been successful in the area within the last
few years. When nest locations are confirmed, they are roped off both inside and
outside CNWR. Sightings of piping plovers are a regular occurrence, although none
have nested there in 10 or more years. He believes nesting has not occurred for a variety
of reasons, including the large amount of four-wheel drive traffic and a large man-made
dune that prevents over wash areas preferred by the plovers. Mr. Hoff also indicated
that no seabeach amaranth (Amaranthus pumilus) has been found in the refuge for 10 or
more years, mostly as a result of the presence of the wild horses (personal
communication, Mike Hoff, CNWR Manager, USFWS, March 30, 2011).

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 form of impact for sea turtles or protected shore birds.

6.2.3 Indirect Land Use Impacts

As indicated in Section 5.2.3, development is not planned within threatened and
endangered species habitat on the Outer Banks, which is confined to the beach and
adjoining dunes. A change in the order of development would alter the timing of
natural resource impacts associated with additional development, but not the impacts
themselves. In addition, there is adequate land classified in the Currituck County land
use plan as suitable for development to accommodate the 68 acres of business
development. Land considered suitable for development in the Mid-Currituck Bridge/
US 158 interchange area is upland and primarily in agricultural use. It does not contain
or adjoin threatened and endangered species habitat. Both of these activities, however,
are reasonably foreseeable future actions, so they are considered in the discussion of
cumulative impacts (Section 6.4).

6.3 Interrelated and Interdependent Actions and Activities

There are no interrelated actions or activities associated with the Preferred Alternative.
Operation and maintenance activities associated with the completed project are
considered a part of the project and are assessed as such in this Biological Assessment.
The Preferred Alternative is not a part of a larger project. There are no directly
interdependent actions or activities associated with the Preferred Alternative. There are
no specific actions or activities that could not occur without the completion of the
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Preferred Alternative except for the potential constraint on planned development that
could occur with the No-Build Alternative, as discussed in Section 6.4. That constraint
would not affect the action area, whose Outer Banks shoreline is already developed or
developing (see Section 5.2).

6.4 Cumulative Effects

Cumulative effects associated with the Preferred Alternative were documented in the
DEIS and Indirect and Cumulative Effects (ICE) Technical Report (Parsons Brinckerhoff,
2009) and will be in the FEIS, as well as a planned revision to the ICE report based on
DEIS comments. This assessment covers cumulative effects over a broad cumulative
effects study area that encompasses all of Currituck County and parts of the Dare
County Outer Banks. The primary other reasonably foreseeable actions or trends in the
project area that could contribute to cumulative impacts to threatened and endangered
species are development and associated potential changes in water quality and beach
driving.

As indicated in Section 6.2, within the action area, development has already occurred or
is occurring at this time without the presence of the bridge. Thus, development in the
action area is not directly dependent on the construction of the Preferred Alternative.
Currituck County has placed no restrictions on development contingent upon the
completion of the Preferred Alternative. The Mid-Currituck Bridge project is intended
to improve traffic flow on the larger project area’s thoroughfares (US 158 and NC 12)
and reduce travel time for persons traveling between the Currituck County mainland
and the Currituck County Outer Banks. The improved accessibility to the Currituck
County Outer Banks gained with the bridge would cause the order of future
development in the larger project area to change such that development occurs first in
Currituck County and later in Dare County. However, the extent and character of
existing and planned development on the Outer Banks and the mainland by 2035 would
be the same (except at the bridge terminus) with or without the bridge project. Most of
the Outer Banks is already subdivided into lots. The presence of the bridge could result
in business development on uplands in proximity to US 158 at the project’s terminus on
the mainland.

The primary cumulative impact of development in the adjoining action area and the
bridge project would be the affect of stormwater runoff on water quality in Currituck
Sound, which provides habitat or potential habitat for sea turtles, the West Indian
manatee, and the shortnose sturgeon. Future development between the end of NC 12
and the Virginia line also would contribute to increased beach driving in habitat or
potential habitat for the piping plover, roseate tern, and seabeach amaranth.
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6.4.1 Water Quality in Currituck Sound

Water quality in Currituck Sound has been degraded in recent years as a result of non-
point sources and is expected to experience some degradation (likely only temporary) in
association with the Mid-Currituck Bridge project. However, the long-term
consequences the bridge might contribute to the action area because of bridge run-off
are not expected to be severe, in part because of the implementation of a stormwater
management plan, as described in Section 4.2.1.

The cumulative effects of development on the seven protected species in the action area
combined with the Preferred Alternative would be largely determined by the regulation
of land uses on shore. Onshore development would affect the amount and quality of
runoff into the estuary.

However, the bridge project and future development would comply with NC Session
Law 2008-211, which requires new development to capture and treat the first 1.5 inches
of runoff from new impervious surfaces. The proposed stormwater management plan
for the project is described in Section 4.2.1.

During land development on the mainland, sediment loading and turbidity into the
sound could increase, although erosion control measures would be required of
developers. Once developed with a perennial ground cover, the conditions likely would
be an improvement over tilled agricultural land.

Finally, NCDENR and USACE are currently sponsoring an improvement project titled
the Currituck Sound Ecosystem Restoration Project. This restoration effort addresses
water quality issues, as well as past SAV decline. This project is jointly funded by state
and federal funds with a projected completion date of 2012 for feasibility phase and
initiation of pre-construction engineering and design. Knowledge gained and
restoration efforts from this effort will provide positive effects on Currituck Sound as a
whole, including the Mid-Currituck Bridge action area.

6.4.2 Beach Driving

Additional beach driving as a result of expected development north of the end of NC 12
(No-Build Alternative), combined with potential induced beach driving with the
Preferred Alternative, is not expected to result in disturbance of larger areas of the beach
than are disturbed today. 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 form of cumulative impact for sea turtles or protected shore birds.
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6.5 Conservation Measures

6.5.1 Species in Currituck Sound

Protected species habitat usage in the direct impact action area post-construction is
expected to be similar. Therefore, conservation measures would not be unique to listed
species, but applicable to all species affected. Methods of avoidance/minimization of
ecosystem effects would be utilized, including: an in-water work moratorium from
approximately February 15 to September 30 and an open deck temporary construction
trestle over SAV habitat (including existing beds); the use of turbidity curtains during
pile installation (permanent and temporary bridges) and pile removal (temporary
bridge) to prevent dispersal of sediment or other pollutants; driving rather than jetting
piles; and stormwater management. Additionally, mitigation of impacted SAV habitat
would be implemented at a 2:1 ratio. The proposed methods are described below:

A bottom-disturbing in-water work moratorium in areas of existing SAV beds as
defined by NCMFC (see Section 3.5). The period of moratorium would be
approximately February 15 to September 30. The purpose of the moratorium as
described by the North Carolina Division of Marine Fisheries Habitat Alteration Permit
Review Guidelines is “to reduce negative effects on critical fish life history activities,
including anadromous fish spawning migrations and nursery functions, and
primary nursery area functions.” The moratorium would apply to SAV habitat
(including existing beds) within the project area, which currently only exist on the
eastern end of the project as delineated by the 2007 survey (Forte and Martz, 2007).
An additional pre-construction survey would be conducted to account for changes in
SAV bed size and location.

Construction methods for avoidance and minimization of ecosystem effects include
an open deck temporary construction trestle and the use of turbidity curtains during
pile installation (permanent and temporary bridges) and pile removal (temporary
bridge) to prevent dispersal of sediment or other pollutants. Piles would be driven
and not jetted. The open deck design would minimize potential shading from the
temporary trestle. Marine industry standard pans would be placed under
construction equipment operating on the open trestle to capture any accidental
release of petroleum products from equipment. The temporary trestle would require
installation and removal of pilings in an area estimated to be 5 to 7 square feet per
pile. The area impacted by the temporary trestle would be monitored before,
during, and after construction. Mitigation would be provided for the trestle pile
impact in the event that SAV do not reestablish following removal. The temporary
trestle used on the eastern end of the bridge would cover approximately 1.8 acres of
SAYV habitat.

NCDOT and NCTA would comply with NC Session Law 2008-211 (An Act to
Provide for Improvements in the Management of Stormwater in the Coastal
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Counties in Order to Protect Water Quality) to the maximum extent practicable. In
compliance with the mentioned water quality laws, stormwater run-off would be
managed using a comprehensive stormwater management plan. This plan is
described in Section 4.2.1 as including the following components as it relates to
threatened and endangered species:

— Source control (pre-treatment) on the Currituck Sound bridge.

— Stormwater capture on the eastern end of the Currituck Sound bridge (4,000
feet).

— Baseline, as well as ongoing, water quality monitoring to establish existing water
quality levels and understand the effectiveness of the deck cleaning program and
to make adjustments, if needed.

e Permanently impacted SAV habitat (including existing beds) would be mitigated.
Options for mitigation include:

— In-kind restoration of SAV in the project area at suitable locations at a 2:1 ratio (if
feasible). SAV restoration would follow currently adopted SAV protocols in
North Carolina and best practices from recent successful SAV restoration efforts.
Restoration efforts could be contracted with research and educational entities
such as Elizabeth City State University or East Carolina University.

— Improvement of conditions for SAV propagation and survival within Currituck
Sound also is an option. Included in this option could be: protection and
establishment of riparian buffers; contribution of funds to support agricultural
Best Management Practices (BMPs); stormwater management improvement
projects; acquisition of properties identified as important for the 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.

— Other options considered for SAV mitigation include support for SAV research
and participation in the Currituck Sound Ecosystem Restoration Project
coordinated by USACE.

6.5.2 Beach Driving

Currituck County has the legal authority to regulate and manage driving on its beaches.
The County’s next land use plan update could include developing and implementing
regulations governing beach driving. NCTA has no authority to implement regulations
concerning beach driving.
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7.0 Effect Determinations

This Biological Assessment discusses the 13 federally-protected species (see Table 1)
occurring in Currituck and Dare counties as of February 2011 (NMFS, 2011; USFWS,
2011a). Some of these 13 species are under the jurisdiction of USFWS and some are
under NMFS jurisdiction. Table 1 also lists the agency with jurisdiction for each
protected species, as well as the determinations of effect for each species by agency.
Because the five sea turtle species use both the waters (NMFS jurisdiction) and land
(beach, USFWS jurisdiction) within the project area, they are under joint NMFS and
USFWS jurisdiction, so two determinations are made, taking into account impacts
encountered in both environments.

For the Preferred Alternative, six protected species have an ultimate determination of
No Effect. Four of those six are solely under USFWS jurisdiction and the other two
species are under joint USFWS/NMES jurisdiction. Five protected species have a single
determination of May Affect, Not Likely to Adversely Affect for reasons discussed in
this section. Two protected species (green and Kemp’s ridley sea turtles) have two
different determinations — one for impacts occurring in the water under NMFS
jurisdiction (Table 5) (May Affect, Not Likely to Adversely Affect), and one for impacts
occurring on the beach under USFWS jurisdiction (Table 6) (No Effect). An effects
determination is not applicable for one species (the American alligator). There is no
critical habitat for any of the protected species in the action area. The effects
determinations for all 13 protected species also are documented in the DEIS.

NCTA, FHWA, and USACE are requesting concurrence on the determinations of May
Affect, Not Likely to Adversely Affect for all species with this conclusion (see Table 1).
See Table 5 and Table 6 for a summary of effect determinations for construction,
maintenance, and operations impacts in water and on land to listed species.

7.1 Effect Determination for Listed Species

7.1.1 No Effect or Not Applicable Determinations for Listed Species
¢ Red wolf (Canis rufus)
USFWS Biological Conclusion: 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, 2011). 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.
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Table 5. Summary of Effect Determination for Impacts in Water for Listed Species

Project Action/ Activity Minimization Enhancement Ezreosseunrcee(/)f Chshmlgﬁ!;;nd Biological Effect
Stages Category Measure Activities =Xp - y Response Determination
Listed Species Changes
Construction
In-water work
moratorium in SAV
habitat (including
isti ds) t May Aff
Noise and Pile exis mg beds) to . ay. ect, Not
N avoid impacts None Rare None Avoidance Likely to
vibration placement . .
during time periods Adversely Affect
when listed species
interactions could be
highest
Reduced use
Turbidi i f f
N . urbldlty curtains of forage May Affect, Not
Turbidity and Pile around piles when habitat .
L . . . None Rare None Likely to
siltation placement driven. Piles driven because of
. . Adversely Affect
and not jetted. degradation
and avoidance
Operations
Water quality Run-off
monitoring and particulates if Reduced use
Stormwater .
research. Capture washed into the of forage
. management plan . May Affect, Not
Bridge . and treatment of sound could habitat .
Run-off . with source control . Rare . . Likely to
drainage . runoff from existing contain organic because of
and partial source . . Adversely Affect
capture roads improved as a compounds, degradation
p part of the Preferred nutrients, and and avoidance
Alternative heavy metals
Reduced
In-kind restoration of cezselilcisaore May Affect, Not
. Bridge shaded SAV and SAV 8 v ’
Shading resence None habitat or alternative Rare None of forage Likely to
P mitication program habitat shaded | Adversely Affect
8 prog by the bridge
Pipe
maintenance
Maintenance and None needed. None needed Rare None None No Effect
foundation
inspection
Indirect Effects | Beach driving None needed. None needed No None None No Effect
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Table 6. Summary of Effect Determination for Impacts on Land for Listed Species

Project

Presence/

Chemical and

Action/ éﬁgvg Minimization Measure En:st?\clzﬁirgsent Exposure of Physical Efslogfsa; Detefz?rf;tion
Stages gory Listed Species Changes P
Pil

Construction re None needed None needed No None None No Effect

Placement
Operations

Bridge
Run-off . None needed None needed No None None No Effect
drainage
. Bridge
Shading None needed None needed No None None No Effect
presence
Pipe
maintenance

Maintenance and None needed None needed Rare None None No Effect

foundation

inspection
Indirect Sea turtle nests are Partial areas May Affect, Not

Beach driving roped off to reduce Rare None Avoidance Likely to
Effects . managed by CNWR
disturbance Adversely Affect




Red-cockaded woodpecker (Picoides borealis)

USFWS Biological Conclusion: No Effect

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.

Roseate tern (Sterna dougallii)

USFWS Biological Conclusion: 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).

American alligator (Alligator mississippiensis)

USFWS Biological Conclusion: Not Applicable

The American alligator is listed as threatened on the protected species list
because of its similarity in appearance to the endangered American crocodile
(NatureServe, 2007; USFWS, 2008). However, this species is not biologically
endangered or threatened and is not subject to Section 7 consultation, and
therefore a biological conclusion is not applicable.

Hawksbill sea turtle (Eretmochelys imbricata)

USFWS/NMES Biological Conclusion: 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, 2011; NCWRC, unpublished data).

It prefers tropical open-ocean and beach habitats.

Leatherback sea turtle (Dermochelys coriacea)

USFWS/NMES Biological Conclusion: No Effect
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The project would not affect the leatherback sea turtle because:

There are no known occurrences of this species recorded near the action area
(NCNHP, 2011; NCWRC, unpublished data).

It prefers tropical open-ocean and beach habitats.

e Seabeach amaranth (Amaranthus pumilus)

USFWS Biological Conclusion: No Effect

The project would not affect seabeach amaranth because:

No records of this species have been identified in ten or more years within
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, 2011).

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.

7.1.2 May Affect, Not Likely to Adversely Affect Determinations for Listed

Species

e West Indian manatee (Trichechus manatus)

USFWS Biological Conclusion: May Affect, Not Likely to Adversely Affect

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, 2011).

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 Table 5 for
a list of these measures).

Mid-Currituck Bridge Study 49 Biological Assessment



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).

o Piping plover (Charadrius melodus)
USFWS Biological Conclusion: May Affect, Not Likely to Adversely Affect
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 (see
Table 6 for a summary of effect determinations for species on land).

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

— No nests have been recorded in 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., CNWR) approximately 4 miles
to the north (NCNHP, 2011).

e Green sea turtle (Chelonia mydas)
USFWS Biological Conclusion: 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, 2011).

— 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, 2011).
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NMEFS Biological Conclusion: 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.

— 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 Table 5 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, 2011). 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-DMEF Director and Protected Species Specialist, NCDENR-DMF,
January 13, 2011).

— If present, the response to construction and operation-related impacts would be
avoidance.
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e Loggerhead sea turtle (Caretta caretta)
USFWS Biological Conclusion: May Affect, Not Likely to Adversely Affect
The project may affect the loggerhead sea turtle because:

— 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, 2011).

—  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, 2011).

The project is not likely to adversely affect loggerhead sea turtles 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, 2011).

— DPotential 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 (see Table 6 for a summary of land impacts for listed species).

— NMEFS Biological Conclusion: 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
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construction, thereby leading to a reduction in foraging habitat; however,
minimization measures to reduce these impacts to the sound would be in place
(see Table 5 for a list of these measures).

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, 2011). 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); see Table 3 for detailed locations (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 substantial 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-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-DMEF,
January 13, 2011).

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

e Kemp’sridley sea turtle (Lepidochelys Kempii)
USFWS Biological Conclusion: 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, 2011).
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— 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, 2011).

NMEFS Biological Conclusion: 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 Table 5 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, 2011). 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);
see Table 3 for location details (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-DMEF,
January 13, 2011).

— If present, the response to construction and operation-related impacts would be
avoidance.
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e Shortnose sturgeon (Acipenser brevirostrum)

NMES Biological Conclusion: 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 shortnose sturgeon because:

7.1.3

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, 2011); 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 (see Table 5 for a summary of in-water impacts and effect
determinations).

May Affect, Likely to Adversely Affect Determinations for Listed
Species

This determination does not apply to any federally protected species occurring in the
action area.

7.2 Effect Determinations for Proposed Species—Atlantic
Sturgeon
7.2.1 Background

Five distinct population segments of Atlantic sturgeon (Acipenser oxyrinchus) have been
identified, including: Gulf of Maine, New York Bight, Chesapeake Bay, Carolina, and

South Atlantic. While not formally designated as “proposed” yet, the Carolinas distinct

population segment was proposed to be listed as an endangered species in the October
6, 2010 Federal Register, and therefore addressed here with regard to potential habitat in
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the action area. Historically, Atlantic sturgeon were abundant in most North Carolina
coastal rivers and estuaries, with the largest fishery in the Roanoke River/Albemarle
Sound system and the Cape Fear (Kahnle et al., 1998). Landing records from the late
1800s indicate that Atlantic sturgeons were very abundant in the Albemarle Sound, and
North Carolina as a whole supported an estimated 7,200 to 10,500 adult females
(Armstrong and Hightower, 2002; Secor, 2002). Currently it is estimated that fewer than
300 spawning adults reside within each river system in North Carolina (Atlantic
Sturgeon Status Review Team [ASSRT], 2007). The Atlantic Sturgeon Status Review
(ASSRT, 2007) and The Atlantic Sturgeon Tagging Database (Eyler et al., 2009) both
indicate that Atlantic sturgeon individuals have been caught in the Albemarle and
Croatan sounds. The Atlantic Sturgeon Status Review also has records of young of year
captured in the Albemarle Sound and highlights its importance as a spawning ground.
Limited observer coverage and no known direct sampling of the area has limited records
of this species in Currituck Sound; however, they are expected to exist there, at least part
of the year (personal communication, Joe Hightower, NC Cooperative Fish and Wildlife
Unit, NCSU and Michael Loeffler, Fisheries Biologist, NCDENR-DMF, January 26, 2011).
Proximity of the Albemarle Sound to Currituck Sound, along with appropriate habitat
type, supports the assumption that the Atlantic sturgeon would be present in the
Currituck Sound area.

7.2.2 Reasons for Decline

In 1870 the caviar market for Atlantic sturgeon was established (Smith and Clungston,
1997). Peak landings occurred in 1890 with over 3 million kilograms of Atlantic
sturgeon landed from the Atlantic Coast (Smith and Clungston, 1997; Secor and
Waldman, 1999). The fishery collapsed in 1901 when less than 10 percent of peak
landings were reported. The fishery continued to decline, and in the 1950’s began
targeting the flesh instead of the caviar. During this time landings reported were 1 to 5
percent of peak levels until the fishery was closed in 1998 (50 Federal Register 61904-
61929, October 6, 2010). According to The Nature Conservancy, the most significant
threats in this region are reduction, removal, and/or impediments to spawning grounds
and bycatch (accidental catch of a non-targeted species).

7.2.3 Determination

Biological Conclusion: May Affect, Not Likely to Adversely Affect

In the event that the Atlantic sturgeon becomes listed as a threatened or endangered
species prior to completion of the project, a provisional effects determination is
provided.

Mid-Currituck Bridge Study 56 Biological Assessment



The project may affect the Atlantic sturgeon because of proximity of known spawning
grounds in the Albemarle Sound; however, the project is not likely to adversely affect or
jeopardize the continued existence of the Atlantic sturgeon because:

e Activities in the action area would not occur in any documented spawning areas.
These areas occur in large rivers in areas of flow between the salt wedge and the fall
line.

e No significant disruption to bottom sediments, such as dredging, is planned.

e Migration routes from spawning grounds to estuaries should not be impeded by a
bridge over Currituck Sound because no known spawning occurs in waters
upstream of the proposed Mid-Currituck Bridge.

¢ Atlantic sturgeon are assumed to occur and forage; however, few impacts are
expected because of the mobility of this species and its anticipated avoidance of
construction/disturbance areas in Currituck Sound.

e Indirect impacts from construction of the Mid-Currituck Bridge may include a
reduction in forage quality as a result of bottom disturbance and siltation, water
quality degradation, and some noise/vibration effects. None of these indirect
impacts should jeopardize the continued existence of the Atlantic sturgeon
population in North Carolina or the Albemarle Sound.

7.3 Effect Determination for Critical Habitat

7.3.1 Effect Determination for Designated Critical Habitat

No designated critical habitat exists for any federally protected species occurring in the
action area, so an effect determination is not applicable.

7.3.2 Effect Determinations for Proposed Critical Habitat

No proposed critical habitat exists for any federally protected species occurring in the
action area, so an effect determination is not applicable.

7.4 Making Overall Effect Determinations

Table 7 presents all affected species and project elements and effect determinations
associated with each.
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Table 7.

Effect Determination for Each Affected Species

Effect Effect Effect Effect Overall
Determin- . Determin- Determin- Effect
Jurisdiction Fsetgtelzgl C?\Er?gn ation for %?itgm(')?' ation for ation for Determin-
Construc- Operations Mainten- Indirect ation for
tion P ance Effects Project
USFWS Enc(ig;:{f;;red Red wolf No Effect No Effect No Effect No Effect No Effect
M
Af fZZt May Affect, May Affect,
West Indian | Not Likél Not Likely Not Likely
USFWS Endangered manatee fo y to No Effect No Effect to
Adversel Adversely Adversely
Versely Affect Affect
Affect
May
Affect, May Affect, May Affect, May A.ffect,
Pipin Not Likely | TNotLikely Not Likely to | TotLikely
USFWS Threatened lg e% fo y to No Effect A dverse}l/ to
plov Adversely y Adversely
Adversely Affect
Affect Affect
Affect
Red-
USEFWS Endangered cockaded No Effect No Effect No Effect No Effect No Effect
woodpecker
USFWS Endangered | Roseate tern | No Effect No Effect No Effect No Effect No Effect
USFWS T(S/AY American N/A N/A N/A N/A N/A
alligator
USEWS/ Endangered Hawksbill No Effect No Effect No Effect No Effect No Effect
NMEFS sea turtle
USEWS/ Endangered Leatherback No Effect No Effect No Effect No Effect No Effect
NMEFS sea turtle
May No
Affect, I\Iflai' éfeld' Effect/May
USFWS/ Green sea Not Likely ot ikely Affect, Not
Threatened to No Effect No Effect .
NMEFS turtle to Adversel Likely to
Adversely Affect y Adversely
Affect e Affect
M
Af fZZt May Affect, May Affect, May Affect,
! i Likel Likel
USFWS/ Loggerhead | Not Likely Not Likely Not Likely to Not Likely
NMES Threatened - turt] t to No Effect Adversely to
sea turtie Ad e(; ol Adversely Affect/No Adversely
versely Affect Effect Affect
Affect
May No
K , Affect, I\I:IIa}J: éifelc t Effect/May
USFWS/ SEMPS ) Not Likely | o oY Affect, Not
NMFS Endangered ridley sea to to No Effect No Effect Likelv to
turtle Adversely Y
Adversely Affect Adversely
Affect ec Affect
M
Af fZZt May Affect, May Affect,
Shortnose Not Like/zl Not Likely Not Likely
NMFS Endangered stureeon to Y to No Effect No Effect to
ure Adversel Adversely Adversely
versely Affect Affect
Affect
USFWS Threatened Seabeach No Effect No Effect No Effect No Effect No Effect
Amaranth

1EXP-Population is experimental
2T(S/A)-Threatened because of similarity of appearance to American crocodile
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7.5 Candidate Species—Red knot (Calidris canutus rufa)

The red knot (Calidris canutus), a type of sandpiper, consists of three subspecies. The
rufa subspecies was listed as a candidate species for Endangered Species Act protection
on September 12, 2006 (USFWS, 2010). This shorebird makes long migrations, wintering
near the tip of South America and breeding/nesting near the Arctic Circle. Red knot
migration relies heavily (often coinciding with) horseshoe crab spawning, which occurs
in large numbers in the Delaware Bay and Cape May beginning in mid-May. A
reduction in horseshoe crab numbers in these areas has resulted from harvesting the
crabs for bait in the 1990’s and more recently from harvesting for use in the
pharmaceutical industry. Exacerbating horseshoe crab loss from direct takes is a
reduction in optimal spawning habitat through beach erosion, disturbance by people
and potential predators, and competition from gulls (Niles, 2008). Horseshoe crab eggs
are especially important to red knots because of time constraints in completion of their
trans-hemispheric migration (Morrison and Harrington, 1992). Reductions in these eggs
put red knot populations at further risk of not completing a lifecycle. Threats to red
knot habitat in North Carolina include beach stabilization (i.e., nourishment), channel
relocation, and bulkhead construction. Housing development is also a threat to habitat,
but is also a driver for beach stabilization. Other threats to key habitat include
petroleum product shipping in Canadian waters where nesting occurs, as well as the
previously mentioned decline in horseshoe crab eggs in the Delaware Bay area (Niles,
2008).
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Appendix A

Essential Fish Habitat



A. Essential Fish Habitat (EFH)

The Magnuson-Stevens Fishery Conservation and Management Act (Title 16 United
States Code Section 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. The National Marine Fisheries
Service (NMFS), the South Atlantic Fishery Management Council (SAFMC), and the
Mid-Atlantic Fishery Management Council (MAFMC) currently manage eight fish
species that are known to occur within the project area (MAFMC, 2008; SAFMC, 2008).

Project Activities and Impact

These agencies have identified the SAV, intertidal flats, palustrine emergent and
forested wetlands, aquatic bed (tidal freshwater), and estuarine water column of
Currituck Sound as EFH. Currituck Sound and SAV habitat (including existing beds) in
the area of the Preferred Alternative are shown in Figure 2. The Preferred Alternative
would not affect palustrine emergent and forested wetlands since not all palustrine
wetlands (i.e., Maple Swamp) within the project area are EFH. Palustrine wetlands
determined to be EFH were adjacent waters and marshes of the Currituck Sound and
subject to tidal/wind inundation. Permanent impacts to EFH communities and SAVs
associated with the project’s Preferred Alternative are shown in Table A-1. There would
be no fill impact to EFH with the Preferred Alternative. The greatest permanent impact
to EFH would be associated with shading by a Mid-Currituck Bridge of existing SAV,
SAV habitat, and potential SAV habitat (areas of the sound 6 feet deep or less where
SAV is not confirmed). Such impacts would shade 3.8 acres, 4.8 acres (inclusive of the
3.8 acres), and 5.2 acres, respectively. SAV would be protected from stormwater runoff
through the use of a closed drainage system over the approximate 4,000 feet of SAV
habitat (including existing beds) on the eastern side of the sound.

Permanent loss or alteration of EFH would result directly from shading and pile
placement with the bridge structure associated with the Preferred Alternative, although
pile placement is minimal at 0.1 acre.

The Preferred Alternative likely would result in short-term and long-term adverse
effects to EFH and managed species. In general, the Preferred Alternative would not
have a substantial long-term adverse impact on EFH or managed species given the small
permanent pile impact (0.1 acre) and the small open water shading impact of the Mid-
Currituck Bridge (27.8 acres) compared to the total area of Currituck Sound (97,920
acres). Bridge pilings could provide additional habitat for some managed species. The
aquatic substrate generally would be expected to recover after construction.
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Table A-1. Permanent Impacts to Essential Fish Habitat Areas

by the Preferred Alternative

Community* 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
é(?il?j%bf(:;?)zgli?l freshwaten) 0.0/0.0 0.1/0.0 27.8/8.7 0.0/0.0
TOTAL EFH IMPACTS3 (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
. g::e;zz)d feet deep (potential SAV habitat) 0.0 0.0 20 00

. hAJSﬁZ tﬁ)l Egcb; efse)et deep (potential SAV 0.0 0.0 29 00

. g::erzz)% feet deep (unsuitable SAV habitat) 0.0 01 19.1 00
SAV Habitat? 0.0 0.0 4.8 0.0

ICommunities that have not been mapped include intertidal flats and oyster reef/shell bank.
Includes all SAV community sub-categories and is equivalent to estuarine water column

(volume not calculated).

3Includes 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.

6SAV habitat as defined by the North Carolina Marine Fisheries Commission (NCMEFC) is
currently vegetated with one or more appropriate (native) SAV species, or has been vegetated by
one or more appropriate 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 2).
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Impact Minimization and Mitigation

Types of EFH found within the action area include SAYV, intertidal flats, palustrine
emergent and forested wetlands, freshwater tidal aquatic beds, and estuarine waters. As
indicated above, the greatest permanent impact to EFH would be associated with
shading by a Mid-Currituck Bridge over water 6 feet deep or less. With the Preferred
Alternative, NCTA would mitigate permanent impacts to existing SAV and SAV habitat.
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. These
efforts could be performed by others such as Elizabeth City State University or East
Carolina University.

e Efforts to improve conditions for SAV propagation and survival within Currituck
Sound. This option could involve: protection and establishment of riparian buffers;
contribution of funds to promote agricultural Best Management Practices (BMPs);
stormwater management improvement projects; acquisition of properties identified
as important for the 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 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 in potential SAV habitat (areas of the sound 6 feet deep or less that do not meet
NCMFC’s definition of SAV habitat).

Regarding potential stormwater runoff impacts, the stormwater management plan
proposed for the Preferred Alternative is described in Section 4.2.1. 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. With regard to mitigation of potential impacts to SAV, the first 1.5 inches of
stormwater runoff would be captured/treated from the eastern end of the Currituck
Sound bridge for a distance of 4,000 feet to prevent direct discharge into the existing
SAV habitat (including existing beds) areas along the eastern shore of the sound, the
only location they occur. The runoff would be piped to the end of the bridge for
treatment to either a stormwater wetland or a wet detention basin. Source control also
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would be used. 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.

To minimize construction impacts to SAV by in-water work with the Preferred
Alternative, NCTA would follow the following protocols to protect existing SAV habitat
(including existing beds):

No dredging in any part of Currituck Sound.

No bottom disturbing in-water work in the SAV bed areas during a moratorium
period from February 15 to September 30. In-water work consists of bottom-
disturbing activities like temporary trestle pile placement and removal and driving
permanent piles. Working above the water, including barge operations (non-bottom
disturbing), installation and removal of temporary trestle beams and decking, and
installation of Mid-Currituck Bridge pile caps, beams, and decking, would occur up
to 365 days a year at the discretion of NCTA.

Use of an open (i.e., beams only to support a crane) temporary construction trestle to
minimize shading impacts while the trestle is in place. Marine industry standard
pans would be placed under construction equipment operating on the open trestle to
capture any accidental spills of oil and lubricants.

The eastern side of the sound is the only location that includes SAV habitat
(including existing beds) that meets NCMFC’s criteria. In this area of the sound,
NCTA would install temporary piling and temporary open work trestle for
approximately 4,500 linear feet and would, outside of the moratorium dates, drive
piles for both the permanent bridge and the temporary trestle within SAV habitat
(including existing beds).

Turbidity curtains would be utilized during pile installation (permanent and
temporary bridges) and pile removal (temporary bridge). Turbidity curtains would
capture any silt from migrating outside the curtain perimeter. These are common
and proven turbidity control techniques. Pile installation would be performed both
by vibratory and impact hammers, with no jetting of piles.

On the eastern side of Currituck Sound, limiting pile placement to times outside the

moratorium period is expected to result in the following construction sequence over the
SAV habitat (including existing beds) present there:

Construction Season 1. The October 1 to February 14 non-moratorium window
would allow installation of approximately 35 percent of both work trestle and
permanent bridge pilings along with deck construction.

Construction Seasons 2 and 3. During these two seasons, the remaining temporary
work trestle and permanent bridge construction would be completed.
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e Construction Season 4. During this season, the temporary work trestle would be
removed/dismantled.

If surveys following construction operations reveal that additional permanent impacts to
SAV beds have occurred, additional permanent impact mitigation would be provided
using one or more options described in the previous section.

Minimization of potential impacts to potential SAV habitat (areas of the sound 6 feet
deep or less) would be accomplished through no dredging anywhere in Currituck
Sound and by pile installation using both vibratory and impact hammers, with no jetting
of piles.

Conclusion

The impact to EFH would be associated with shading by a Mid-Currituck Bridge of
existing SAV, SAV habitat, and potential SAV habitat (areas of the sound 6 feet deep or
less where SAV is not confirmed). Such impacts would shade 3.8 acres, 4.8 acres
(inclusive of the 3.8 acres), and 5.2 acres, respectively. The Preferred Alternative likely
would result in short-term and long-term adverse (though not substantial) effects to
EFH and managed species; however, it is not expected to have any adverse impacts to
listed species.

The listed species in question have rarely occurred in the action area. Also the impacts
to EFH on listed species pertain only to forage habitat (SAV beds), which, when
surveyed in 2007 by USACE was indicated to contain 377 acres of existing SAV in the
project area of Currituck Sound.

NCTA would mitigate permanent impacts to existing SAV habitat (including existing
beds), as defined by NCMFC, resulting from Mid-Currituck Bridge shading and pile
placement with the Preferred Alternative. Long-term efforts to support SAV research
and improve SAV propagation have the ability to protect this resource independent of
the Mid-Currituck Bridge project. Mitigation of affected SAV beds in the project area at
suitable sites would ensure no net loss of existing SAV beds affected by this bridge
project.
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B. Detailed Listed Species Information

The following information on listed species was gathered largely from biological
information on the NMFS and USFWS web sites. References are cited in Chapter 8,
References.

Red Wolf (Canis rufus)

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, 2008).

West Indian Manatee (7richechus manatus)

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.

Piping Plover (Charadrius melodus)

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, 2008).
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Red-Cockaded Woodpecker (Picoides borealis)

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,
2008).

Roseate Tern (Sterna dougallii)

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, 2008).

American Alligator (Alligator mississippiensis)

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 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, 2008).

Hawksbill Sea Turtle (Eretmochelys imbricata)

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, rocky outcrops, shoals, mangrove
bays, and estuaries. Juveniles are often seen offshore in floating mats of seaweed. This
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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, 2008).

Leatherback Sea Turtle (Dermochelys coriacea)

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).

Green Sea Turtle (Chelonia mydas)

Photo courtesy of Doug Shea.

The largest of the hard-shelled sea turtles, the green sea turtle grows to a maximum of
about 4 feet and 440 pounds. Variably colored, it has a heart-shaped shell, small head,
and single-clawed flippers. Hatchlings generally have a black carapace, white plastron,
and white margins on the shell and limbs, while the adult carapace is smooth, keelless,
and light to dark brown with dark mottling and a white to light yellow plastron. Heads
of adult green sea turtles are light brown with yellow markings. Identifying
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characteristics include four costal plates which do not border the nuchal shield, no
jagged marginals, and one pair of prefontals between the eyes.

Affected Environment

The green sea turtle occurs primarily in the ocean, but also frequents shallow bays and
open water estuaries, and may nest in beach areas along the coast. Oregon Inlet and
Hatteras Inlet provide the only access to the back barrier, shallow estuarine systems
preferred by the species when not in the deeper ocean.

Species Biology

When not migrating, green sea turtles are generally found in relatively shallow waters
where marine grass and algae can flourish, such as those found inside lagoons, reefs,
bays, and inlets. Green sea turtles require open, sloping beach platforms and minimal
disturbance for nesting. Strong nesting site fidelity (tendency to return to birth beach
areas) is characteristic of the species and long distances often exist between feeding
grounds and nesting beaches. Sargassum clumps are often used as refugia and food
resource areas. Carnivorous as hatchlings and juveniles, they begin feeding on algae
and marine grasses when they are approximately 8 to 10 inches and, as adults, they are
the only plant-eating sea turtle. For the southeastern United States, nesting season is
June through September and occurs nocturnally at 2-, 3-, or 4-year intervals. One turtle
may lay as a many as seven clutches in a season at 9- to 13-day intervals with 75 to 200
eggs in a clutch requiring incubation for 48 to 70 days, depending on nest temperatures.
Although hatching generally occurs at night, mortality is extremely high. Age at
maturity is thought to be between 20 and 50 years (NMFS, 2011).

Current Status

In 1978, USFWS listed the green sea turtle as threatened under the ESA except for the
breeding populations in Florida and on the Pacific coast of Mexico where it is considered
endangered. International conservation bodies such as International Union for
Conservation of Nature (IUCN), and Convention on International Trade in Endangered
Species (CITES) consider it endangered. Estimated at no more than 600,000 adults
worldwide, the green sea turtle is found in tropical and temperate seas and oceans with
the Atlantic North American population distributed from Massachusetts to Mexico. In
the Caribbean, green sea turtles also occur in Puerto Rico and the Virgin Islands with
occasional nesting in these areas (NMFS and USFWS, 1991).

A major factor contributing to the green sea turtle’s decline worldwide is commercial
harvest for eggs and meat. Mortality of green sea turtles has been documented in
Florida, Hawaii, and other parts of the world from fibropapillomatosis, a disease of sea
turtles characterized by the development of multiple tumors on the skin and internal
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organs. These tumors interfere with swimming, eating, breathing, vision, and
reproduction, and heavy tumor burdens can lead to severe debilitation and death.
Evidence is mounting that this disease may not be the death knell for green sea turtles as
was originally thought in the early 1990s. Like other sea turtles, other threats to this
species include loss and/or degradation of nesting habitat from human activities such as
armoring and development projects; disorientation of hatchlings by beachfront lighting;
excessive nest predation by native and non-native predators; degradation of foraging
habitat; marine pollution and debris; watercraft strikes; and incidental take from channel
dredging and commercial fishing operations (NMFS, 2011).

Loggerhead Sea Turtle (Caretta caretta)

Photo of loggerhead (with transmitter) courtesy of USFWS Digital Library (USFWS web site, 2007).

This species of sea turtle is widely distributed within its range of the temperate and
tropical regions of the Atlantic, Pacific, and Indian oceans. The loggerhead has a large
head with blunt jaws with a reddish-brown carapace and flippers and yellow plastron.
Identifying characteristics include five pairs of costal scutes on the carapace, with the
first touching the nuchal scute and three large inframarginal scutes on each of the
bridges between the plastron and carapace. Adults grow to an average weight of about
200 pounds and feed on mollusks, crustaceans, fish, and other marine animals (NMFS,
2011).

Affected Environment

The loggerhead occurs primarily in the ocean, but also utilizes shallow bays, and open
water estuaries in the action area. Oregon Inlet and Hatteras Inlet provide the only
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access to the back barrier, shallow estuarine systems preferred by the species when not
in the deeper ocean. The loggerhead has been documented in the last 20 years from all
coastal counties of North Carolina with beach front (Currituck, Dare, Hyde, Carteret,
Onslow, Pender, New Hanover, and Brunswick counties).

Species Biology

Loggerhead sea turtles are found at sea hundreds of miles from the coast, as well as in
inshore areas such as bays, lagoons, salt marshes, creeks, ship channels, and the mouths
of large rivers. Common feeding areas are coral reefs, rocky places, and ship wrecks.
Loggerheads nest on ocean beaches typically between the high tide line and the dune
front, but occasionally will nest on estuarine shorelines with suitable sand. It is thought
that most United States-hatched loggerheads lead a pelagic existence in the North
Atlantic gyre for an extended period of time while young, perhaps as long as 10 to 12
years, and they are most documented from the eastern Atlantic near the Azores and
Madeira. Post-hatchlings have been found floating at sea in association with Sargassum
rafts taking advantage of the food and refuge offered in these rafts. Juvenile
loggerheads begin moving to coastal areas in the western Atlantic, feeding on the
benthos of lagoons, estuaries, bays, river mouths, and shallow coastal waters. These
feeding grounds may be utilized for a decade or more before their first reproduction
when females will return to their natal beach to lay their eggs.

The United States nesting season extends from about May through August with nesting
occurring primarily at night. A single loggerhead may build from one to seven nests
within a season (mean is about 4.1 nests per season) at intervals of approximately 14
days. Mean clutch size varies from about 100 to 126 along the southeastern United
States coast, with incubation time ranging from about 45 to 95 days, depending on
incubation temperatures. Hatchlings typically emerge at night. Remigration intervals of
2 to 3 years are most common in nesting loggerheads, but this has been known to vary
from 1 to 7 years. Like all sea turtles, loggerheads are slow to mature with age of sexual
maturity estimated to be about 20 to 30 years. Adult loggerheads will make long
distance migratory journeys between foraging areas and nesting beaches.

The majority of loggerhead nesting is at the western rims of the Atlantic and Indian
oceans. According to NMFS, only two loggerhead nesting beaches have greater than
10,000 females nesting per year: South Florida and Masirah, Oman. Beaches with 1,000
to0 9,999 females nesting each year are north Florida through North Carolina, Cape Verde
Islands, and Western Australia. Smaller nesting aggregations with 100 to 999 annual
nesting females are found in northwest Florida, Cay Sal Bank (Bahamas), Quintana Roo
and Yucatan (Mexico), Sergipe and Northern Bahia (Brazil), Southern Bahia to Rio de
Janeiro (Brazil), Tongaland (South Africa), Mozambique, Arabian Sea Coast (Oman),
Halaniyat Islands (Oman), Cyprus, Peloponnesus (Greece), Island of Zakynthos
(Greece), Turkey, and Queensland (Australia). In the United States, loggerheads will
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nest from Texas to Virginia, although the major nesting concentrations in the United
States are found in south Florida. Total nesting in the United States is estimated to be
from 68,000 to 90,000 nests/year and nearly 80 percent of these nests occur in six Florida
counties (Brevard, Indian River, St. Lucie, Martin, Palm Beach, and Broward counties).
Adult females from United States beaches are found in waters off the eastern United
States and throughout the Gulf of Mexico, Bahamas, Greater Antilles, and Yucatan in
years when they are not nesting.

The Northwest Atlantic Population Recovery Plan indicates that the Recovery Team has
divided Atlantic loggerheads into five Recovery Units based on geographically/
genetically identifiable subunits (NMFS and USFWS, 2008). Four of these Recovery
Units coincide with the four genetically distinct nesting assemblages identified in the
southeastern United States. The fifth is a combination of all other nesting assemblages
that nest elsewhere but may occur within United States waters. These five Recovery
Units are as follows:

Northern Recovery Unit occurring from North Carolina through northeast Florida;

e South Florida Recovery Unit occurring from just north of Cape Canaveral on
Florida’s east coast and extending up to around Sarasota on Florida’s west coast;

e Dry Tortugas Recovery Unit occurring west of the Florida keys;
e Florida Panhandle Recovery Unit; and

e “Other” Recovery Unit including loggerheads which nest in the Yucatan, Cuba,
Bahamas, Brazil, Cape Verde, and the Mediterranean.

Analysis of mitochondrial DNA between these Recovery Units indicates that gene flow
between these five regions is very low. If nesting females are extirpated from one of
these regions, regional dispersal will not be sufficient to replenish the depleted nesting
subpopulation. No long-term trends are available for the Northern Recovery Unit
Subpopulation, although researchers have documented substantial declines in nesting
on some beaches since the early 1970s. Nesting trends were undetectable for North
Carolina, South Carolina, or Georgia from 1989 to 1998 (NMFS and USFWS, 2008).

Current Status

The loggerhead sea turtle has received federal protection under the ESA since July 28,
1978. The State of North Carolina also considers this marine turtle threatened and offers
protection under state law. The Northern Recovery Unit extends from northeast Florida
through North Carolina and represents approximately 1,287 nesting females per year
with annual total nests ranging from 3,629 to 6,642 between 1989 and 1998. With the
addition of the females estimated to occupy the other three Recovery Units, the total
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estimate of females nesting in the United States is 19,993 (NMFS and USFWS, 2008).
Nesting of this species on all Florida beaches has declined 49 percent since 1998,
according to a report recently issued by the Florida Fish and Wildlife Conservation
Commission (Environment News Service, November 12, 2007).

Like other species of sea turtle, almost all threats are related to human activities,
including: loss and/or degradation of nesting habitat from coastal development and
armoring; disorientation of hatchlings by beachfront lighting; excessive nest predation
by native and non-native predators; degradation of foraging habitat; marine pollution
and debris; watercraft strikes; disease; climate change; and incidental take from channel
dredging and commercial trawling, longline, and gill net fisheries. There is particular
concern about the extensive incidental take of juvenile loggerheads in the eastern
Atlantic by longline fishing vessels from several countries (NMFS, 2011).

Kemp’s Ridley Sea Turtle (Lepidochelys kempii)

Photo of Kemp’s ridley sea turtle courtesy of NOAA web site.

Kemp’s ridley is the smallest of all extant sea turtles. Adults grow to about two feet in
carapace length and 120 pounds. Kemp’s ridleys have a light grey-olive carapace and a
cream-white or yellowish plastron. Males display distinct morphological features not
found on females including a longer tail, more distal vent, recurved claws and, during
breeding, a softened, mid-plastron.

Affected Environment

Kemp’s ridley sea turtles are primarily a tropical and subtropical species that prefers
sheltered habitats with low wind and wave energy, such as estuaries and bays, as well
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as nearshore waters less than 150 feet deep. Kemp’s ridleys are flexible in their substrate
preference, foraging in any area with high food availability including submerged
aquatic vegetation (SAV), oyster reef, and mud and sand bottoms. Although this species
is primarily tropical and subtropical, it can be found as far north as New England. The
Pamlico Sound is a known foraging habitat. High energy beaches like those of the
action area are not the preferred habitat of the Kemp’s ridley, but the waters of North
Carolina are considered within its range. Oregon Inlet and Hatteras Inlet provide the
only access to the back barrier, shallow estuarine systems preferred by the species when
not in the deeper ocean.

Species Biology

Approximately 60 percent of Kemp’s ridley sea turtles nest within a 25-mile length of
beach at Rancho Nuevo in Tamaulipas, Mexico. Scattered nests also exist to the north
and south of this primary nesting ground. Hatchling sea turtles likely spend 1.5 to 4
years associated with floating sargassum near the ocean surface. Subsequently, at about
8 inches, they enter a benthic-feeding immature stage until reaching sexual maturity 7 to
9 years later. During this juvenile period they enter shallow coastal waters and forage
along the bottom. As adults, Kemp’s ridley sea turtles continue to forage in the
sediments of shallow estuaries, consuming crabs and other invertebrates. Females reach
sexual maturity at approximately 2 feet. Females nest multiple times during the nesting
season (April to June in tropical areas) producing clutches of about 100 eggs. A unique
feature of Kemp’s ridleys is that they tend to nest in large aggregations. Most females
nest once every two years. As with other sea turtles, nest sex ratios are temperature
dependent. A 1:1 ratio of males to females is produced at 30.2° C. Above this
temperature an egg will develop into a female, while males will be produced at 28 to 29°
C. In most natural nests, 64 percent of hatchlings are female.

Current Status

This species is the most endangered of the sea turtles. Kemp’s ridleys were historically
abundant in the Gulf of Mexico. During one nesting season in the 1940’s an estimated
40,000 turtle nests were recorded at Rancho Nuevo, the primary nesting ground for this
species. However, Kemp’s ridleys declined substantially from the 1940s to the 1980s,
primarily because of the harvest of eggs and mortality from commercial fish and shrimp
trawling and gill net operations, but also from pollution, dredging, and commercial
exploitation of adults for food. By 1985, only 740 nests were recorded in Rancho Nuevo.
The Kemp’s ridley was given endangered status throughout its range in 1970. Since
species management and recovery plans were implemented, populations have
rebounded. Nesting increased steadily from the early 1990s to the present. In 2006,
7,866 nests were recorded in Rancho Nuevo.
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Shortnose Sturgeon (Acipenser brevirostrum)

Photo by Nancy Haley, courtesy of NOAA Fisheries Office of Protected Species (NOAA web site, 2007).

Sturgeon, including the shortnose sturgeon, are among the most primitive of the bony
fishes. All are characterized by bony plates (scutes) that run the length of the body,
sensory organs called barbells, and a mouth positioned on the underside of their snout.
The shortnose sturgeon is the smallest North American sturgeon, reaching 3 to 4.5 feet
and 61 pounds. The shortnose sturgeon has a blackish head and back, a yellowish-
brown body and a pale underside. The shortnose sturgeon can be distinguished from
Atlantic sturgeon by its shorter snout, wider mouth, and the lack of scutes between the
anal fin base and the lateral row of plates (NMFS, 1998).

Affected Environment

The shortnose sturgeon is an anadromous species that inhabits slow moving waters in
the lower sections of larger rivers, as well as near shore marine waters of the Atlantic
coast, moving into freshwater only to spawn in the spring. A bottom dweller and
benthic feeder, it prefers areas with soft substrate and vegetated bottom for most of the
year. While spawning in the river, it occupies areas with fast moving water with coarse
bottom. Open water environments within the action area could serve as potential
habitat for the shortnose sturgeon; however, there are no known records of this species
occurring within Currituck Sound. This species was most recently observed in the
waters of the northern Albemarle Sound in May 1999 (NCNHP, 2011).

Species Biology

The shortnose sturgeon occurs from the St. John River in New Brunswick, Canada, south
into the St. Johns River in north Florida. They spawn in several major river systems
along the east coast, including the Albemarle Sound drainage and the Cape Fear River.
Shortnose sturgeons begin their freshwater migration in late winter and early spring and
spawn from April to June. Maturing sturgeon may occupy the upper reaches of the
natal river for up to five years, at which time they move to the ocean. However, unlike
other anadromous species, the shortnose sturgeon does not seem to make long distance
offshore migrations after spawning, but rather occupies the estuarine and nearshore
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marine environments. In the mid-Atlantic region, both male and female shortnose
sturgeons reach sexual maturity at three to five years, spawning every three years
thereafter in the case of females and often yearly in males. Like other sturgeon, this
species is long lived and may reach 60 years of age. As bottom-feeding animals,
shortnose sturgeon primarily consume organisms associated with sediment such as
worms, bivalves, crustaceans, insect larvae and small fish. They also consume live and
detrital plant material.

Current Status

It is believed that the shortnose sturgeon declined along with the Atlantic sturgeon
beginning in the early 1900s. Population declines resulted from dam construction,
commercial fishing, pollution, and habitat loss. In March 1967, the shortnose sturgeon
was given endangered species status. NMFS later assumed jurisdiction for shortnose
sturgeon under a 1974 government reorganization plan (38 FR 41370). The shortnose
sturgeon is managed by the Atlantic States Marine Fisheries Commission of which
North Carolina is a member. In 1990, the ASMFC devised a Fishery Management Plan
(FMP) to aid in the recovery of Atlantic and shortnose sturgeon. In response to
continued declines, in 1998, the FMP was amended to include a moratorium on sturgeon
fishing in participating states. Although the shortnose sturgeon was not targeted by the
commercial fishing industry, it was a common incidental catch in the Atlantic sturgeon
fishery. Therefore, by banning all sturgeon fishing, the ASMFC reduced the fishing
related mortality to the shortnose sturgeon. In addition, possession of the shortnose
sturgeon is illegal because of its federally protected status.

There is no historical information on the shortnose sturgeon population size. Today, the
health of shortnose sturgeon populations varies by river system. The shortnose
population in the St. John River, New Brunswick, Canada is among the largest in North
America, and the Hudson and Delaware Rivers also support substantial numbers of
shortnose sturgeon. Few, if any, shortnose sturgeon are collected in scientific trawl
surveys. Therefore, population assessments are difficult to make.

Seabeach Amaranth (Amaranthus pumilus)

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
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grasses) and scattered shrubs. It is 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 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, 2008).
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