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INTRODUCTION

Section 7(a)(2) of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. § 1531 et
seq.), requires each federal agency to “insure that any action authorized, funded, or carried out
by such agency is not likely to jeopardize the continued existence of any endangered or
threatened species or result in the destruction or adverse modification of critical habitat of such
species.” To fulfill this obligation, Section 7(a)(2) requires federal agencies to consult with the
appropriate Secretary on any action that “may affect” listed species or designated critical habitat.
The National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service
(USFWS) share responsibilities for administering the ESA. Consultations on most listed marine
species and their designated critical habitat are conducted between the action agency and NMFS.

Consultation is concluded after the appropriate Secretary (of the Department of Commerce if
NMFS, or the Department of the Interior if USFWS) determines that the action is not likely to
adversely affect listed species or critical habitat, or issues a Biological Opinion (“Opinion”) that
identifies whether a proposed action is likely to jeopardize the continued existence of a listed
species, or destroy or adversely modify critical habitat. If either of those circumstances is
expected, the Secretary identifies reasonable and prudent alternatives (RPAS) to the action as
proposed that can avoid jeopardizing listed species or resulting in the destruction/adverse
modification of critical habitat. In the Opinion, the Secretary states the amount or extent of
incidental take of the listed species that may occur, develops reasonable and prudent measures
(RPMs) to reduce the effect of take, monitors to validate the expected effects of the action, and
recommends conservation measures to further conserve the species.

This document represents NMFS’s Opinion based on our review of impacts associated with the
Charleston Harbor Post 45 Project (CHP45). The U.S. Army Corps of Engineers (USACE)
Charleston District is the permitting authority and will be carrying out the project. This Opinion
analyzes project effects on ESA-listed species and proposed critical habitat in accordance with
Section 7 of the ESA. This Opinion is based on project information provided by the USACE.
Additional information for this Opinion was provided by the USACE, or was obtained from a
variety of sources including published and unpublished literature cited herein and other sources
of information including the USACE Sea Turtle Data Warehouse (STDW)
(http://el.erdc.usace.army.mil/seaturtles/index.cfm).



1 CONSULTATION HISTORY

February 6, 2012
through October,
2014

Pre-consultation discussions: The scope of the project, data collection
plans, sediment testing, and other project aspects were discussed in
various meetings, conference calls, and emails between the USACE,
NMFS, and other interested parties.

June 13, 2014

USACE sent NMFS the draft Biological Assessment (BA) for comment.

July 8, 2014

NMFS sent USACE comments, questions, and requests regarding
information in the BA.

October 10, 2014

USACE formally requested Section 7 Consultation for the CHP45 and
provided NMFS a copy of the Draft Integrated Feasibility Report and
Environmental Impact Statement (DEIS). NMFS initiated consultation.

January 6, through
February 23, 2015

NMFS requested additional information clarifying information in the
DEIS and BA.

January 22, 2015

NMFS sent the project description for the Opinion to the USACE to
review for accuracy.

January 23, 2015

USACE requested by email a copy of the Draft Opinion for review prior
to the issuance of the Opinion.

January 30, 2015

USACE provided NMFS with a revised project description.

February 20, 2015

USACE requested conference on North Atlantic right whale proposed
critical habitat.

March 16, 2015

USACE requested NMFS provide a copy of the draft Terms and
Conditions and Reasonable and Prudent Measures (RPMs) from this
Opinion.

March 20, 2015

NMFS provided USACE with the draft RPMS and Terms and
Conditions (T&Cs).

March 25, 2015

USACE provided comments to NMFS regarding the draft RPMs and
T&Cs.

March 26, 2015

NMFES and USACE held a conference call to discuss USACE concerns
with the RPMS and T&Cs.

March 27, 2015

NMFS and USACE held a conference call to discuss the draft RPMs and
T&Cs.

March 30, 2015

USACE notified NMFS they will propose North Atlantic right whale
conservations measures (now included in Section 2.1.3.2 of this
Opinion). As well, the USACE cancelled their request for a copy of the
Draft Opinion.

April 3, 2015

The USACE revised the project description to include a conservation
measure related to the North Atlantic right whale (Section 2.1.3.2 of this
Opinion)




2 DESCRIPTION OF THE PROPOSED ACTION AND THE ACTION AREA

2.1 Proposed Action

“Action” means all activities or programs of any kind authorized, funded, or carried out, in
whole or in part, by federal agencies. NMFS’s determination regarding the effects of the
proposed action is based on the description of the action in this section of the Opinion. Any
changes to the proposed action may negate the findings of the present consultation and may
require reinitiation of consultation with NMFS.

The Tentatively Selected Plan (TSP) as described in the DEIS proposes to extend and deepen
the entrance channel in combination with deepening and widening the inner harbor channels that
primarily serve containerships (Figure 1). The proposed navigation improvements include:

Deepen the existing entrance channel from a project depth of -47 feet (ft) to -54 ft
mean lower low water (MLLW) over the existing 800-ft bottom width, while
reducing the existing stepped 1,000-ft width to 944 ft from an existing depth of -42 ft to a
depth of -49 ft MLLW (fully described in section 2.1.3.1 of this Opinion and depicted in
Figure 6 of that section). The proposed deepening of the entrance channel also includes
1-2 ft of required overdepth dredging and up to an additional 2 ft of allowable overdepth
dredging.

Extend the entrance channel approximately 3 miles seaward to about the -57 ft MLLW
contour.

Deepen the inner harbor from an existing project depth of -45 ft to -52 ft MLLW to
the Wando Welch Terminal on the Wando River and the new SCSPA Navy Base
Terminal on the Cooper River, and from -45 ft to -48 ft MLLW for the reaches above
that facility to the Northern Charleston Terminal (over varying expanded bottom widths
ranging from 400-1,800 ft). The proposed deepening of the inner harbor also includes
overdepth dredging and advance maintenance dredging as outlined in Appendix A of the
DEIS (USACE 2014).

Enlarge the existing turning basins to a 1,800-ft diameter at the Wando Welch and new
Navy base terminals to accommodate Post Panamax Generation Il and Generation 11
container ships.

Enlarge the North Charleston Terminal turning basin to a 1,650-ft-diameter to
accommodate Post Panamax Generation 1l and Generation 111 container ships.

Raise dikes and place dredged material from the upper harbor at the existing upland
confined disposal facilities at Clouter Creek, Yellow House Creek, and Daniel Island;
place material dredged from the lower harbor and sediment from the entrance channel at
the expanded Ocean Dredged Material Disposal Site (ODMDS). Place some of the
rock dredged from the entrance channel along the outside of the entrance channel and
along the edges of the ODMDS to create hard bottom habitat.



Charleston Harbor Post 45
Proposed Project Features

Figure 1. CHP45 Project (USACE 2014)

The TSP will indirectly impact about 281 acres of freshwater wetlands (emergent and forested)
through changes in salinity, which could require compensatory mitigation in the form of
preservation and conveyance of an estimated 831 acres to the U.S. Forest Service (USACE
2014). Additionally, direct impacts to about 29 acres of hard bottom habitat within the
footprint of the entrance channel extension footprint require mitigation. To compensate for
impacts to hard bottom habitat, rock dredged from the entrance channel will be used to construct
artificial reefs. Two reefs will be constructed specifically to compensate for lost habitat in the



channel and 6 reefs will be constructed as a beneficial use of dredged material. In total, 8 new
33-acre artificial reefs will be created along the margins of the entrance channel. Additionally,
at the request of the South Carolina Department of Natural Resources (SCDNR), approximately
240,000 cubic yards (yd?) of rock material will also be placed at SCDNR’s existing 25-acre
Charleston Nearshore Reef. The total quantity of reef habitat created far exceeds the required
mitigation. However, construction of the reefs near the entrance channel is less expensive than
transporting the material to the ODMDS. The total amount of reef habitat created was limited
based on conversations with SCDNR biologists in order to maintain an appropriate and
productive balance of habitat types in the area.

2.1.1 Dredging

Construction of the TSP will generate about 40 million cubic yards (MCY) of dredged material.
Of that, about 29 MCY will be placed in the offshore ODMDS; 2.9 MCY will be placed in
Daniel Island Disposal Area; 900,000 yd® will be placed in Clouter Creek Disposal Area; 2.3
MCY will be placed in Yellow House Creek Disposal Area; 360,000 yd* will be used for
artificial reef mitigation; approximately 6.3 MCY for ODMDS berm construction; 1.9 MCY
for reef construction along either side of the Entrance Channel; and 240,000 yd® will be
placed at an existing DNR artificial reef site. The proposed action would increase the area
dredged from about 3,619 acres (for the current Charleston Ship Channel) to about 4,152 acres.
Of the additional 533 acres that would be affected by proposed dredging, about 349 acres of the
additional dredging area would result from the extension of the Entrance Channel and the
remaining 184 acres of additional area to be dredged would result from channel widening. All
areas to be dredged are shown in Figure 1.

The exact construction methodology will be determined by the contractor selected through
contracting process. However, assumptions regarding various construction techniques that
could be used were made for planning and estimating purposes as detailed in Table 1. Dredged
material from widening and deepening efforts will be excavated using a hydraulic cutterhead
dredge, hopper dredge, or mechanical excavator. Based on testing results (found in Appendix B
of the DEIS;(USACE 2014), the rock material will not require blasting).

Table 1. Dredging areas, dredging methods, quantity, and duration (USACE 2014)

Number Estimated Dredge
Dredge Number of Placement | Quantity in | Duration
Channel Reach of .
Type Dredaes Vessel Area Cubic (Months)
g transits Yards (yd®)
Fort Sumter Reach, EC1 | -219¢ 1 524 ODMDS 2,357,022 4.06
Hopper
Fort Sumter Reach, EC1 Mgs&rrn 3 1,571 ODMDS 3,928,371 4.24
Fort Sumter Reach, EC1 | Rock cutter 1 378 (B)Er:\n/IDS 2,266,766 8.72
Fort Sumter Reach, EC1 | Rock cutter 1 10 DNR Site 60,000 0.34
Fort Sumter Reach, EC1 | Rock cutter 1 70 Reef 420,000 1.77
Placement
Clamshell ODMDS
Fort Sumter Reach, EC1 with bucket 1 110 Berm 660,000 6.51
Fort Sumter Reach, Ec1 | S1amshell 1 60 Mitigation Site 360,000 3.98
w/rock bucket




Number Estimated Dredge
Dredge Number of Placement | Quantity in | Duration
Channel Reach of .
Type Dredges Vessel Area Cubic (Months)
transits Yards (yd®)
Fort Sumter Reach, Ec1 | C1amshell 1 30 DNR Site 180,000 1.99
w/rock bucket
Fort Sumter Reach, EC2 | -219¢ 1 432 ODMDS 1,043,512 354
Hopper
Fort Sumter Reach, EC2 Mgs&:ﬂ 3 1,166 ODMDS 2,915,267 3.70
Fort Sumter Reach, EC2 | Rock cutter 1 557 (B)Er:\n/IDS 3,346,872 12.77
Fort Sumter Reach, EC2 | Rock cutter 1 70 Reef 420,000 191
Placement
Fort Sumter Reach, EC2 | Clamshell 1 180 Reef 1,080,000 10.97
w/rock bucket Placement
Mount Pleasant Reach Clamshell 1 140 ODMDS 840,083 1.52
Rebellion Reach Clamshell 1 180 ODMDS 1,081,341 1.96
Bennis Reach Clamshell 2 324 ODMDS 1,942,858 2.80
Horse Reach Clamshell 2 59 ODMDS 350,996 0.53
Hog Island Reach Clamshell 2 352 ODMDS 2,109,994 3.15
\F/a\g:;?]o River Lower Clamshell 2 295 ODMDS 1,769,070 255
\F’{\gl%o River Upper Clamshell 2 106 ODMDS 636,251 1.05
\é\gi?go River Tuming | amshell 2 547 ODMDS 3,284,633 4.52
Segment 1 Total 31,953,036 82.58
Drum Island Reach Clamshell 2 153 ODMDS 917,473 1.45
Myers Bend Clamshell 2 142 ODMDS 853,689 1.28
Daniel Island Reach Pipeline 2 N/A Daniel Island 2,211,957 217
Segment 2 Total 3,983,119 4.9
Daniel Island Bend Pipeline 2 N/A Daniel Island 74,551 0.28
Clouter Creek Reach Pipeline 2 N/A Daniel Island 583,150 1.23
Navy Yard Reach Pipeline 2 N/A Clouter Creek 358,816 0.74
North Charleston Reach | Pipeline 2 N/A Clouter Creek 532,693 0.61
Filbin Creek Reach Pipeline 2 A | LellowHouse 405,420 0.75
Filbin/Port Terminal Pipeline 5 N/A Yellow House 31,692 0.08
Intersect Creek
Port Terminal Reach Pipeline 2 N/A Zf;:fl’(w House 160,376 0.3
Ordnance Reach Pipeline 2 N/A \C(fg'e‘l’("" House 118,091 0.33
Ordnance Reach Pipeline 2 NnA | YellowHouse |y 5pg 504 17
Turning Basin Creek
Segment 3 Total 3,814,102 6.02
North Charleston Pipeline 1 N/A Yellow House 41,001 0.21

Terminal Berthing Area

Creek




Number Estimated Dredge
Dredge Number of Placement | Quantity in | Duration
Channel Reach of .
Type Dredges Vessel Area Cubic (Months)
transits Yards (yd®)

Navy Base Terminal Pipeline 1 N/A Daniel Island 474,551 1.03
Berthing Area

Wando Terminal Pipeline 1 N/A Daniel Island 157,633 0.32
Berthing Area

Berthing Areas Total 673,185 1.56

Total Construction 40,423,442 95

2.1.1.1 Dredged Material Placement
Material dredged from channel deepening and widening will be distributed among the

ODMDS, 2 mitigation-required reef construction sites, 6 beneficial use reef construction sites, a
DNR reef construction site, and upland confined disposal areas as summarized in Table 1 and
shown in Figures 2 and 3. The improvements that will be required include the raising of dikes
within the footprint of the existing upland confined disposal facilities at Clouter Creek, Yellow

House Creek, and/or Daniel Island and the expansion of the existing ODMDS to provide

increased capacity for new work and maintenance material (Action being addressed jointly by
the U.S. Environmental Protection Agency [EPA] and USACE in a Section 102 site modification
Environmental Assessment [EA]). The ODMDS is in the process of being expanded by the EPA
and should be available prior to project construction. Section 7 consultation for the ODMDS
expansion will be carried out separate from this Opinion.
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Figure 2. Location of the ODMDS (current and proposed expanded) and approximate locations
for hard bottom reefs. Image from the DEIS (USACE 2014)
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Figure 3. The locations of dredged material disposal sites in Charleston Harbor.
The Morris Island North and South cells may receive material beneficially as described in Section

2.1.1.4.3 (USACE 2014)°.

® Drum Island and Morris island are depicted on Figure 3 as being a disposal area, but no dredged material will be
placed in those areas, according to the DEIS (USACE 2014).
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2.1.1.2 Dredge Material Transport Vessels
Three types of barges are generally used to transport dredged material to disposal sites, which
include a split hull barge/scow, bottom dump barge/scow, or a flat-top barge/scow. All 3
barge types are typically pushed or pulled to the disposal site by a tug and travel at slow speeds.
Medium sized hopper dredges will operate below 10 knots at all times, both fully loaded and
unloaded. While large hoppers can travel at speeds of 11.1 knots while loaded and 12.8 knots
while unloaded, the USACE has committed to voluntary speed reductions as described in Section
2.1.3.2, with all dredge related vessels operating in the Atlantic Ocean to travel at speeds under
10 knots from November 1 through April 30 as a conservation measure to protect right whales.
Approximately 7,456 vessel transits will carry dredged material to the ODMDS site or other
beneficial use sites in the ocean (Table 2).

Table 2. Number of Vessel Transits to Dispose Dredged Material
Estimated
Channel Reach Dredge Type Placement Area Number of
Transits

Fort Sumter Reach, EC1 Large Hopper ODMDS 524
Fort Sumter Reach, EC1 Medium Hopper ODMDS 1,571
Fort Sumter Reach, EC1 Rock cutter ODMDS Berm 378
Fort Sumter Reach, EC1 Rock cutter DNR Site 10
Fort Sumter Reach, EC1 Rock cutter Reef Placement 70
Fort Sumter Reach, EC1 Clamshell with bucket ODMDS Berm 110
Fort Sumter Reach, EC1 Clamshell w/rock bucket Mitigation Site 60
Fort Sumter Reach, EC1 Clamshell w/rock bucket DNR Site 30
Fort Sumter Reach, EC2 Large Hopper ODMDS 432
Fort Sumter Reach, EC2 Medium Hopper ODMDS 1,166
Fort Sumter Reach, EC2 Rock cutter ODMDS Berm 557
Fort Sumter Reach, EC2 Rock cutter Reef Placement 70
Fort Sumter Reach, EC2 Clamshell w/rock bucket Reef Placement 180
Mount Pleasant Reach Clamshell ODMDS 140
Rebellion Reach Clamshell ODMDS 180
Bennis Reach Clamshell ODMDS 324
Horse Reach Clamshell ODMDS 59
Hog Island Reach Clamshell ODMDS 352
Wando River Lower Reach Clamshell ODMDS 295
Wando River Upper Reach Clamshell ODMDS 106
Wando River Turning Basin Clamshell ODMDS 547
Drum Island Reach Clamshell ODMDS 153
Myers Bend Clamshell ODMDS 142

Approximate number of vessel transits: 7,456
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2.1.1.3 Disposal Area Modifications

Disposal area modifications will occur in the uplands at Yellow House Creek Disposal Area,
Daniel Island Disposal Area, and Clouter Creek Disposal Area and will increase the capacity for
these disposal areas.

2.1.1.4 Beneficial Use of Dredged Material
The CHP45 will use dredged material beneficially for ODMDS berm creation, hard bottom
habitat creation (reef locations), and possibly for other beneficial uses not yet determined.

2.1.1.4.1 ODMDS Berm Creation

To protect hard bottom habitat, from being buried by sediment migrating from the ODMDS,
limestone rock from the entrance channel will also be used to construct an “L” shaped berm
along the south and west perimeters of the ODMDS (Figure 4). This area represents
approximately 427 acres of the ODMDS. The dimensions will be roughly 15,000 ft by 16,000 ft
by 600 ft. The berm will be built on roughly a 3:1 slope, and will rise to about 10 ft above the
natural bottom elevation but no higher than -25 ft MLLW. The reef will serve multiple purposes,
including hard bottom habitat, fish habitat, and sediment containment. This beneficial use
project will use smaller material to create the base of the berm and the outer portion of the berm
will be created with larger rock dredged with a clamshell dredge. This will serve to increase the
surface area of the reef, thereby enhancing habitat value.
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Figure 4. Proposed ODMDS and location of hard bottom habitat and the sediment containment/habitat
berm (USACE 2014)
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2.1.1.4.2 Hard Bottom Habitat Creation

Limestone rock will be dredged from within the entrance channel and used to create as substrate
for sessile invertebrates, and structure for fish species after being placed within strategic
locations nearby the channel. The USACE will construct 8 new 33-acre reef sites: 4 located
along the north side of the channel and 4 located along the south side of the channel (Figure 2).
Prior to construction, the locations of these reefs will be refined and coordinated with the
resource agencies. These reefs will provide extensive bathymetric features located between
approximately 6 nautical miles (nmi) offshore of Charleston Harbor out to approximately 10
nmi. Two of the reefs will be constructed to optimize hard bottom habitat for use as mitigation
sites, and the other 6 sites will be specifically for beneficial use of dredged material. More
detail on the hard bottom reef sites can be found in Appendix H (Hard Bottom Resources) and
Appendix P (Mitigation) of the DEIS (USACE 2014). Additionally, at the request of the
SCDNR Artificial Reef Program, approximately 240,000 yd® of rock material will also be
deposited at the 25-acre Charleston Nearshore Reef site. The SCDNR Charleston Nearshore
Reef site is discussed in Appendix M2 (404(b)(1) evaluation) (USACE 2014)(Figure 5), because
it is within state waters inside of the 3-nmi limit.

CHARLESTON HARBOR AND APPROACHES
NOAA Chart 11521

DO NOT USE FOR NAVIGATION PURPOSES Nautical Miles
mmm—

Printed by ChartView™ from Nautical Software (503) 579-1414

Figure 5. SCDNR Nearshore Reef Site Location (USACE 2014)

Two Mitigation Sites: A grid-based approach will be used to construct the reef structures at the
mitigation sites. Each site will consist of sixteen (16) 300-ft by 300-ft cells that combine to
create a 33-acre patch reef area about 600 ft wide and 2,400 ft long. The cell arrangement will
be 2 across by 8 Iong. The 16 cells will each require 8,000-12,000 yd®, or approximately

128,000-192,000 yd- total of fill material to create the desired peak vertical relief of 3.5-4.5 ft
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(after settling) and the desired aerial coverage within each cell of 75%. All of the material
used to construct the mitigation sites will be excavated using a clamshell dredge to maximize
the size of the material used to construct the reef and minimize dispersal of the material.

6 Placement Sites: The 6 new 33-acre placement sites will each have the same dimensions as
the mitigation sites (600 ft wide by 2,400 ft long). Dredged material will be placed to cover the
entire area to a peak relief height of about 10 ft (after settlement) and tapering to natural
contours/conditions at the site margins. Each site will utilize about 320,000 yd® of material.
Smaller material generated by the hopper dredges will be used to create a base that will be
covered with larger material dredged using clamshell dredges to create the desired habitat. To
estimate volumes, it was assumed that the average height of material will be about 6 ft based
on a peak relief height of about 10 ft and tapering to O ft at the margins of the sites.

2.1.1.4.3 Other Potential Beneficial Use Sites

Other locations identified as possible beneficial use sites are: Crab Bank enhancement, Shutes
Folly Enhancement, bird nesting island creation, and nearshore placement off Morris Island. In
all cases, the precise size and scope of the projects will be determined during the pre-
construction, engineering, and design (PED) phase, and will be dependent on a source of suitable
material. Because detailed information about the size, scope, and construction methodology is
not available for these beneficial use sites, they cannot be analyzed in a meaningful way in this
Opinion and therefore are not analyzed as part of the action. The USACE may need to reinitiate
this consultation should they opt to move forward with these beneficial use sites.

Post-Dredging Operations

Since dredging equipment does not typically result in a perfectly smooth and even channel
bottom (see discussion above), a drag bar, chain, or other item may be pulled along the channel
bottom to smooth down high spots and fill in low spots. This finishing technique also reduces
the need for additional dredging to remove any high spots that may have been missed by the
dredging equipment. Historically, these types of activities have not been required in the project
area; however they may occur from Myers Bend and the Wando River downstream to Segment 1
in the entrance channel. The USACE has not yet determined the extent of post-dredging
operations that will be required.

Operations and Maintenance Considerations

Maintenance dredging will generally be conducted by hopper, clamshell, and cutterhead dredges
and will operate essentially the same as current practices documented in the Charleston Harbor
Dredged Material Management Program Preliminary Assessment. Maintenance dredging will
use the same placement areas as those used for existing conditions, and the duration and
frequency of dredging events will not change due to the proposed project. All future
maintenance dredging in Charleston Harbor and the entrance channel will be carried out under
the NMFS South Atlantic Regional Biological Opinion (SARBO)(NMFS 1997b) and will not be
discussed further in this Opinion®.

* SARBO is currently being revised and updated and will address the impacts of dredging a bigger and deeper
channel.

16



2.1.2 Freshwater Wetlands Mitigation

Indirect wetland impacts are predicted to occur through a shift from fresh/brackish wetland
vegetation to brackish/salt wetland vegetation. The impacts result from converting one
dominant type of wetland vegetation to another (freshwater to salt tolerant species). The
USACE has used the Uniform Mitigation Assessment Method (UMAM), as defined in Florida
Administrative Code (FAC) 62-345, to determine the necessary amount of compensatory
mitigation. Using the UMAM tool, the proposed project will require approximately 831 acres
of freshwater forested and emergent wetlands throughout these parcels. The Charleston District
has determined that preservation of land within the proclamation boundary of the Francis
Marion National Forest best meets of the compensatory mitigation requirements. The preserved
lands will provide important physical, chemical, and biological functions for the Cooper
River Basin and will contribute to the sustainability of the watershed by ensuring the
functions of bottomland hardwood wetlands and emergent wetlands on these properties are
sustained in perpetuity.

2.1.3 Conservation Measures

Below are the conservation measures the USACE will implement during the construction of the
CHP45 to avoid impacts to ESA-listed species and associated habitats. All conservation
measures are described fully in Appendix P of the DEIS (USACE 2014).

2.1.3.1 General Conservation Measures:

1. No Anchoring in Hard Bottom Habitat: As a means to avoid or minimize effects of
anchorage during dredging on hard bottom habitat, the design specifications will be
written to require the contractor to avoid anchoring of equipment within adjacent hard
bottom habitat. The approximate locations of these resources will be shown in the
contract drawings. If the contractor is required to anchor outside the channel to utilize a
cutterhead dredge, the anchor(s) shall be placed to avoid affecting any of the identified
hard bottom habitat or any of the created hard bottom habitat reefs.

2. Hard Bottom Habitat Impact Minimization: The existing channel side slopes will be
maintained by extending them downward, rather than the more typical approach of
maintaining the existing bottom width and extending the side slopes outward. The
measure would avoid all direct impacts to hard bottom habitat along the margins of the
entrance channel (Figure 6).
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Figure 6. Proposed side slope extension to avoid hard bottom areas (USACE 2014)

3. No Blasting: Geotechnical investigations involving rock strength analysis indicates the
rock that requires removal to obtain the project depth can be removed with either a
cutterhead dredge or a rock bucket clamshell dredge and will not require blasting. As a
result of their analysis, blasting will not be used, therefore eliminating any potential
effects resulting from noise impacts to marine mammals and fish that blasting may cause.

4. Dredging Quality Management (DQM) will be used to monitor dredged material
placement in the ODMDS and other nearshore disposal sites.

5. Observer Requirement: For the construction of the proposed project, during transit to and
from offshore disposal areas, an observer will monitor from the bridge during daylight
hours for the presence of endangered species.

2.1.3.2 Right Whale Avoidance Measures

The USACE has established precautionary collision avoidance measures to be implemented
during dredging and disposal operations that take place during the time North Atlantic right
whales are present in waters offshore of USACE projects (between November 1 and April 30).
For the construction of the proposed project, these precautionary measures include’:

® The Corps of Engineers (Corps) has assessed these conditions specific to resource protection within the Charleston
Harbor area and their effect on the ability of the Corps to execute this project considering the anticipated additional
costs associated with these measures. The Corps has indicated that while these conditions are acceptable for this
project at this time, every Corps project is evaluated independently and the Corps does not endorse a generic
application of these conditions to other Corps projects. Further, the Corps’ inclusion of these conditions is not an
endorsement of the application of these conditions to any project of any other federal agency.
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Before the initiation of each project, at the pre-construction/partnering meeting, the
USACE will brief the contractor on the presence of the species, and review the
requirements for right whale protection.

Each contractor will be required to instruct all personnel associated with the
dredging/construction project about the possible presence of endangered North Atlantic
right whales in the area and the need to avoid collisions. Each contractor will also be
required to brief his or her personnel concerning the civil and criminal penalties for
harming, harassing, or killing species that are protected under the ESA and the Marine
Mammal Protection Act of 1972. Dredges and all other disposal and attendant vessels
are required to stop, alter course, or otherwise maneuver to avoid approaching the known
location of a North Atlantic right whale. The contractor will be required to submit an
endangered species watch plan that is adequate to protect North Atlantic right whales
from the impacts of the proposed work.

Dredge-related vessel speed reductions to protect whales: From November 1 through
April 30, all project vessels operating in the Atlantic Ocean that are greater than or equal
to 65 ft in overall length will maintain a speed of 10-knots or less during right whale
migration/calving season while in specified areas designated as proposed right whale
critical habitat and slow to 5 knots or the minimum safe navigable speed when visibility
is reduced by night, fog, precipitation, or if sea state is greater than 3 ft. As set forth in
this proposed action, the speed limits for project vessels shall only apply until a new
SARBO is signed, at which time the project would abide by the conditions set forth in the
new SARBO.

. Whale observers: From November 1 through April 30, one observer with at-sea large
whale identification experience will be on watch 100% during daylight hours (30 mins
before sunrise to 30 mins after sunset).

Operational AIS transmitters powered on and transmitting: The USACE shall provide
NMFS’s Southeast Regional Office (takereport.nmfsser@noaa.gov with reference to this
Opinion) with an end-of-project report including all AIS data with any deviances from (a)
within 30 days of completion of the North Atlantic right whale migration and calving
season (April 30). This report may be incorporated into the final report summarizing the
results of the hopper dredging project.

2.1.3.3 Sea Turtles
1. Relocation Trawling: USACE will coordinate with NMFS staff to determine if relocation

and abundance trawling during hopper dredging is necessary if and when an excessive
level of take has occurred during project construction®.

Environmental Windows: The environmental windows for turtle-safe hopper dredging
have targeted the winter months since sea turtle abundance is dramatically reduced at

® Because the USACE does not specify a trigger for relocation trawling, NMFS must specify what the trigger is and
how relocation trawling will be implemented in the T&Cs of this Opinion in order to authorize any relocation
trawling incidental take.
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water temperatures below 13°C and typically absent during temperatures below 11°C
(Moon et al. 1997; STAC 2006). The typical environmental window for Charleston
Harbor maintenance hopper dredging is December 1 through March 31”. During
construction of the proposed project, the USACE will follow this window; however, if
conditions are such that it’s beneficial to continue dredging, the window may be
expanded to April 30. No environmental windows are necessary for mechanical or
hydraulic cutterhead dredging.

3. Hopper Dredging: The USACE will conduct all CHP45 hopper dredging consistent with
Reasonable and Prudent Measures (RPMs) outlined in the current SARBO or any
subsequent revisions of SARBO (NMFS 1997b). These measures include but are not
limited to inflow/overflow screening, observers, etc.

2.1.4 Monitoring and Adaptive Management:

The Mitigation Monitoring and Adaptive Management Plan is detailed in Appendix P of the
DEIS (USACE 2014). Listed below are the components specific to dredging, disposal, and
ecosystem changes. These descriptions are found in the DEIS is full detail.

2.1.4.1 Monitoring during Construction

A real-time placement monitoring/verification system, or DQM, will be used to monitor
placement within specific patterns and tolerances as well as to monitor how the placement
actually occurred. The use of DQM is required for USACE federal navigation projects that use a
scow or hopper dredge to dispose of material in an ODMDS. Information regarding vessel
loads, vessel tracks, and discharge time and location records is recorded and maintained in the
DQM system and will provide 24/7 coverage of operations. Bathymetric surveys will be
completed twice during construction of the reef to ensure that each of the cells in the mitigation
reef plan are obtaining a peak vertical relief of 4-5 ft. If the cells are not reaching the desired
relief with 1 scow load, additional scows will be directed to those sites.

2.1.4.2 Post-Construction Monitoring

Approximately 20% (~ 6 cells) of the mitigation reef cells will be analyzed similar to the
methods described in Appendix P of the DEIS, Section 5.1.1.1 “Pre-Construction Impact
Refinement.” The cells will be chosen either randomly or strategically based on input from
SCDNR and NMFS. Monitoring will occur within 6 months of completion of the reef and will
continue once a year for 4 years in order to fully account for the anticipated 3.5 years until
recovery. If the ecological success criteria, based on the abundance and diversity of sessile
invertebrates at the impact site, are met prior to the completion of 4 years of monitoring, a
meeting will be held with the resource agencies and monitoring efforts will be ceased. If success
criteria are not met at the end of 4 years, USACE will meet with SCDNR and NMFS to
determine corrective actions.

2.1.4.3 Water Quality Monitoring

The objective of the water quality monitoring effort for this study will be to determine if there is
a significant difference between pre- and post-construction water quality data (Appendix P,
Section 5.3 of the DEIS). If there is a significant increase beyond the model-predicted changes,

" The SARBO dredging window for hopper dredging in the Charleston area is November 1 through May 31.
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consultation with resource agencies will be used to develop adaptive management measures for
dissolved oxygen (DO) and indirect wetland impacts from salinity changes. Continuous data
collection of mid-depth and bottom salinity and DO at high and low tides will be collected for at
least 1 year before construction, during construction, and after construction throughout the
Charleston Harbor estuary, including the Ashley, Cooper, and Wando Rivers.

2.1.4.4 Monitoring for Beneficial Use of Dredged Material Projects

Beneficial uses have been proposed for this project including expanding Crab Bank,
expanding/protecting Shutes Folly, nearshore placement off Morris Island, and/or a new bird
nesting island off the south jetty. Since details related to beneficial use have been moved to the
PED phase of the project, details have not yet been established for monitoring plans..
Monitoring for any of these projects will be coordinated with the resource agencies and will be
consistent g/vith the goals of the project and USACE’s Engineering With Nature Program
principles.

2.2 Summary of the Proposed Action

Because some of the exact details for construction of the project are not yet determined, we plan
to complete our analysis with the available information, resolving any remaining uncertainties in
a precautionary manner to protect the species. Therefore, in the absence of finalized project
plans, we will complete this Opinion based on the following assumptions that could be
considered the worst case scenario of all options:

1. Approximately 40 MCY of material will be removed from the Port of Charleston and the
Charleston entrance channel.

2. Hopper dredging (the most harmful means of dredging to the species affected by the
action) will be carried out only in the Fort Sumter Reach (areas EC1 and EC2).
Approximately 11.15 MCY of material will be dredged using a hopper dredge.

3. Dredging will be conducted year-round for a period of 6 years with hopper dredging
carried out only during the appropriate environmental window spelled out in Section
2.1.3.3, item 2.

4. Approximately 7,456 loads (depending on the size of the transport barges or hopper
dredges used) of dredged material will be transported to offshore ODMDS and beneficial
use locations.

5. General plans for the beneficial use of dredged material have been spelled out in Section
2.1.1.4 of this Opinion. The USACE has committed to choosing beneficial use locations
that will not interfere with existing hard bottom. Should beneficial use locations impact
hard bottom, potentially affect ESA-listed species, or any designated critical habitat
under the purview of NMFS, the USACE will need to reinitiate consultation.

® The Engineering With Nature Program enables more sustainable delivery of economic, social, and environmental
benefits associated with water resources infrastructure. http://el.erdc.usace.army.mil/ewn/
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6. The USACE has not yet determined the extent of post-dredging operations (bed-leveling
or similar activities) that will be required, but it has stated that they may occur from
Myers Bend and the Wando River downstream to Segment 1 in the entrance channel. In
the absence of a description of the extent of effort expected, we must assume that they
will occur in this entire area.

2.3 Action Area

The action area is defined by regulation as “all areas to be affected directly or indirectly by the
federal action and not merely the immediate area involved in the action” (50 CFR 402.02).
Charleston Harbor is located in a natural tidal estuary, formed by the confluence of the Cooper,
Ashley, and Wando Rivers. The project area encompasses the offshore entrance channel,
offshore and landside confined dredged material disposal sites, inner harbor channels, and any
extension of the water bodies and shorelines that could be impacted by proposed improvements
(Figure 1). For purposes of this consultation, NMFS will consider the action area to be all areas
to be widened and/or dredged from the North Charleston Terminal down the Cooper River and
from the Wando Welch Terminal down the Wando River to the confluence with the Cooper
River, out the entrance channel to a point approximately 17.3 miles offshore to the sea buoy and
from the entrance channel to the hard bottom habitat creation (reef) areas, the SCDNR reef, and
the ODMDS location offshore. Additionally, the action area will include any areas upstream of
the project that experience changes in salinity, or approximately 3 miles south of “The Tee”
(Figure 7), with the red line denoting the upper extent of the action area. The full extent of the
action area is shown in Figure 7.
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Figure 7 The action area of the project (USACE 2014)
3 STATUS OF SPECIES AND CRITICAL HABITATS
Listed species occurring within the action area that may be affected by the proposed action are

itemized in Table 3 with their respective scientific names and status. The action area includes
proposed designated critical habitat for the North Atlantic right whale.

23



Table 3. Status of Listed Species in the Action Area

Common Name Scientific Name ESA L‘Stjng
Status

Turtles

Green Chelonia mydas™ E/T

Kemp’s ridley Lepidochelys kempii E

Loggerhead Caretta caretta™ T

Hawksbill Eretmochelys imbricata E

Leatherback Dermochelys coriacea E

Fish
Shortnose sturgeon Acipenser brevirostrum E
Atlantic sturgeon Acipenser oxyrinchus' E
Marine Mammals
North Atlantic right whale Eubalaena glacialis E
Humpback whale Megaptera novaeangliae E
Critical Habitat
No_rth Atlantic right whale, Proposed for Designation February 20, 2015 Proposed
Unit 2 (NMFS 2015)

3.1 Analysis Species and Critical Habitats Not Likely to be Adversely Affected

We have determined that the proposed action being considered in this Opinion is not likely to
adversely affect the North Atlantic right whale, its designated or proposed critical habitat,
humpback whale, shortnosed sturgeon, leatherback sea turtles, and hawksbill sea turtles. These
species are excluded from further analysis and consideration in this Opinion. The following
discussion summarizes our rationale for this determination.

3.1.1 North Atlantic Right Whale

Year round, right whales can be found from Cape Cod to Nova Scotia, an area the whales use for
feeding and mating. Each fall, pregnant females and others travel from this area to their only
known calving area in the warm, calm coastal waters off the Southeast Atlantic Bight (SAB)
which extends roughly from Cape Hatteras, North Carolina, to West Palm Beach, Florida.
Recent information reveals the South Carolina coast to be part of this calving area, including the
waters surrounding the Port of Charleston (Good 2008). Non-calving whales are moving
between habitats continuously during the calving season (B. Zoodsma, NMFS, pers. comm. to K.
Reece, NMFS, January 29, 2015). When spring arrives, the whales make the long journey back
north. Aerial survey data shows regular observations or these whales off the Port of Charleston
(Figure 8). Sightings off the Southeast Atlantic Coast include primarily adult females and
calves, but juveniles and adult males are also commonly observed. Annual right whale migration

° E = Endangered, T = Threatened

19 Green turtles are listed as threatened except for the Florida and Pacific coast of Mexico breeding populations,

which are listed as endangered.
" NWA DPS

12 River and in-shore habitats within the action area may affect Atlantic sturgeon from the Carolina and South
Atlantic DPS; however, Atlantic sturgeon from all DPS may be affected in off-shore waters within the action area.
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past the CHP45 action area (both to and from) as well as the use of calving grounds off the
southeastern U.S. coast occurs from November 1 through April 30.
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Figure 8. Cumulative North Atlantic Right Whale sightings in 3 x 3 nmi and 4.06 x 4.06 nmi grid
cells for 2004/2005 through 2012/2013 seasons in the southeast United States. (Source: North
Atlantic Right Whale Consortium, unpublished data and analysis by Florida Fish and Wildlife
Conservation Commission)

Ship collisions caused 38% of confirmed right whale deaths from 1985-2005 (Kraus et al. 2005).
Seven percent of the population exhibit scars indicative of additional, nonlethal vessel
interactions (Kraus 1990). In 2011, of 4 deceased right whales encountered, half were associated
with rope entanglement, 1 had multiple skull and vertebral fractures that are consistent with ship
strike, and a fourth was found floating offshore with no evidence of entanglement. In January
2011, a live right whale was observed with approximately 14 propeller cuts across its body; it
had been observed 5 days earlier with no injuries.

Various types and sizes of vessels have been involved in ship strikes with large whales, including
container/cargo ships/freighters, tankers, steamships, U.S. Coast Guard vessels, Navy vessels,
cruise ships, ferries, recreational vessels, fishing vessels, whale-watching vessels, and other
vessels (Jensen and Silber 2003d). In March 2008, a 43-ft vessel traveling at 18-19 knots (20.7-
21.86 mph) struck and seriously injured an adult female right whale, Eg No. 2324, about 8 nmi
off the north end of Cumberland Island, Georgia (George and Naessig 2006; Zoodsma 2005).
This animal was last seen in September 2005 when she was spotted in Massachusetts Bay in
exceptionally poor health (Waring et al. 2012) and is now presumed dead. In May 2009, a 33.7-
ft vessel reportedly struck and killed a 21.3-ft southern right whale calf in New South Wales,
Australia (NSWNPS 2009).
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Records of right whale ship strikes (Knowlton and Kraus 2001) and large whale ship-strike
records (Jensen and Silber 2003a; Laist et al. 2001) have been compiled, and all indicate vessel
speed is a principal factor in ship strikes. In assessing records in which vessel speed was known,
Laist et al. (2001) found *“a direct relationship between the occurrence of a whale strike and the
speed of the vessel involved in the collision.” The authors concluded that most deaths occurred
when a vessel was traveling in excess of 14 knots. Jensen and Silber (2003) identified 292
records of known or probable ship strikes of all large whale species from 1975-2002. In 58 of
the records, ship speed at the time of collision was known: Speed ranged from 2-51 knots, with
an average of 18.1 knots. A majority (79%) of ship strikes occurred at speeds of 13 knots or
greater. Of the 58 cases where speed was known, 19 (32.8%) resulted in serious injury to the
whale. The mean vessel speed that resulted in serious injury or death to the whale was 18.6 knots
(Jensen and Silber 2003a).

Using a total of 64 records of ship strikes in which vessel speed was known, Pace and Silber
(2005) tested speed as a predictor of the probability of death or serious injury. The authors
concluded that there was strong evidence that the probability of death or serious injury increased
rapidly with increasing speed. Specifically, the predicted probability of serious injury or death
increased from 45% to 75% as vessel speed increased from 10 knots to 14 knots, and exceeded
90% at 17 knots. Interpretation of the logistic regression curve (Jensen and Silber 2003a)
implies injury or death at around 25 knots and faster. In a related study, Vanderlaan and Taggart
(2007) analyzed all published historical data on vessels striking large whales. The authors found
that the probability of a lethal injury resulting from a strike ranged from 20% at 9 knots to 80%
at 15 knots and 100% at 21 knots or more.

Related studies of the occurrence and severity of strikes relative to vessel speed have been
conducted for other species and locations. Panigada et al. (2006) concluded that vessel speed
restrictions and the relocation of vessel routes in high cetacean density areas would reduce the
likelihood of ship strikes of fin whales in the Mediterranean Sea. Speed zones were adopted in
Florida in the early 2000s to reduce the numbers of collisions and manatee injuries resulting
from collisions with boats. Laist and Shaw (2006) assessed the effectiveness of these speed
zones at reducing watercraft-related manatee deaths. Watercraft-related manatee deaths did
decline in the areas assessed in the paper, and the authors reported that this decline reflected the
fact that well-designed speed restrictions could be effective if properly enforced. They further
stated that “reduced speed allows time for animals to detect and avoid oncoming boats, and that
similar measures may be useful for other marine mammal species vulnerable to collision impacts
with vessels (e.g., North Atlantic right whales)” (Laist and Shaw 2006).

The behavior of whales in the path of approaching ships is uncertain, but in some cases, last-
second flight responses may occur. If a whale attempts to avoid an oncoming vessel at the last
minute, a burst of speed coupled with a push from the bow wave could mean that mere seconds
might determine whether the whale is struck (Laist et al. 2001). A reduction in speed from 18
knots to 10 knots would give whales an additional 8.6 seconds (at a distance of 100 m) to avoid
the vessel in this flight response scenario (Laist 2005, unpublished data). In a separate study
involving whale behavior, Kite-Powell et al. (2007) developed a model that analyzed ship-strike
risk with respect to vessel speed and whale avoidance behavior. The authors of the ship-strike
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analysis assert that ship-strike risk decreases as speed decreases and the distance that the whale
detects the vessel increases. Assuming certain whale behavior, the model suggests that the ship-
strike risk posed by a conventional ship (e.g., containership) traveling at 20-25 knots can be
reduced by 30% at a speed of 12 or 14 knots, and by 40% at a speed of 10 knots, due to the
whales’ increased ability to detect and avoid approaching vessels. If a whale detects and reacts
to an oncoming vessel at a distance of 820 ft (250 m) or greater, it will likely avoid a ship strike,
whereas at detection distances less than 328 ft (100 m), the probability of ship strike is almost
100% at speeds of 15 knots or faster. However, research on vessel-whale collisions indicates
that of 3 speeds considered—10, 12, and 14 knots—adopting a speed limit of 10 knots would be
the most beneficial to the recovery of the right whale population. Historically, only a small
percentage of ship strikes occurred at 10 knots, and those that did usually resulted in injury rather
than death (Laist et al. 2001). Nonetheless, it is important to note of the 3 speeds considered
above, while a 10-knot speed restriction is most effective at reducing the risk of ship strikes, it
will not eliminate the risk; there is still a 45% predicted probability of serious injury or mortality
at 10 knots (Pace and Silber 2005).

The proposed action allows for larger and more fully loaded vessels to call on the port. Larger
ships currently experience transportation delays due to insufficient Federal channel depths in
Charleston. To reach port terminals, these larger ships must either light load, experience delays
while waiting for favorable tide conditions, or both, which require more vessels to carry the same
amount of goods (USACE 2104). The construction of the TSP would result in larger ships with
fewer ship transits because larger ships carry more goods, thus requiring a smaller number of
ships to transport the same amount of goods. However, with the increasing demands for
imported goods and materials it is projected that the port will continue to receive increasing
vessel calls over time (Figure 9) (USACE 2014) even without this port deepening project.
Separate from port-related vessel traffic, NMFS is expecting an increase in vessel traffic related
to dredge activities transiting between the navigational channel and the disposal sites during the
deepening project only. The DEIS (USACE 2014) states that the duration and frequency of
dredging events would be within the range of the current practices, therefore, we anticipate
maintenance dredging in the future to occur at a similar interval as it has in the past.
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Figure 9. Expected vessel calls in the Port of Charleston (USACE 2014)"

During the construction of CHP45, NMFS-approved endangered species observers will be
required to be present to watch for marine mammals during all daytime hopper dredging and any
vessel transits from the CHP45 to the ODMDS locations that occur during the right whale
migration/calving season as described in Section 2.1.3.2. Observers will reduce the chances of
an inadvertent collision with a right whale by increasing the likelihood of detection of a right
whale, which allows for more reaction time by both the vessel and the whale. Depending on the
size of the vessel used, there will be an estimated 7,456 dredge trips during the project to dispose
of the dredged material in the offshore disposal areas. Right whales occur in low densities and in
irregular distribution within the SAB including the areas between the entrance channel and the
disposal areas (B. Zoodsma, NMFS, personal communication to K. Reece, NMFS, January 29,
2015). Given their reduced numbers and irregular habitat usage patterns, it is unlikely that right
whales will be adversely impacted by dredge-related vessel transits. The likelihood of
interaction is further reduced by the precautions stipulated for vessel avoidance and the USACE
proposed conservation measures (Section 2.1.3.2) of this Opinion, which require project-related
vessels (i.e., dredges and towed or self-propelled barges) to abide travel no faster than 10-knots
during right whale migration/calving season (November 1 thought April 30) while traveling in
the Atlantic Ocean between dredging and disposal areas. NMFS believes that the conservation
measures limiting vessel speeds during the right whale migration/calving season of no greater
than 10 knots (no greater than 5 knots at night and during periods of limited visibility) will

13 Containerships are classified as sub-Panamax, Panamax, Post-Panamax Generation | (PPX1), Post-Panamax
Generation Il (PPX2), and Generation 111 (PPX3)
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reduce the chance of an inadvertent collision with a right whale by (1) significantly increasing
the likelihood of detection of a right whale that may be in, near, or approaching the path of the
vessel, (2) significantly increasing the watch stander’s reaction time (i.e., the time between when
she or he detects the whale and takes action to avoid it), and (3) significantly increasing the
likelihood that the whale may detect the oncoming vessel and possibly move out of the way to
avoid being struck by it. Thus, NMFS concludes that the project’s vessel-related effects on
North Atlantic right whales are discountable based on the rarity of the species and on the
implementation of the suite of whale conservation measures discussed above

Entrance channel extension and the construction of reefs will not cause any habitat impacts that
will impact the activities of right whales. While actual construction activities may cause a whale
to move away, there are ample available habitats nearby. Given the slow speed and low number
of individual dredge-related vessels right whales will not be prevented from moving about in or
migrating through the area. Thus, construction impacts, the extension of the entrance channel,
and the construction of reefs are considered insignificant to right whales.

3.1.2 North Atlantic Right Whale Proposed Critical Habitat

Modifications to designated critical habitat for the North Atlantic right whale were proposed on
February 20, 2015. Critical habitat consists of specific areas on which are found those physical
or biological features essential to the conservation of the species called essential features.

North Atlantic right whales are observed calving off the southeastern U.S. coast, in an area
designated as Unit 2 of the proposed North Atlantic right whale critical habitat (Figure 10). The
entrance channel, the ODMDS, and the offshore reef areas are located in Unit 2. The essential
features of right whale calving habitat are calm sea surface conditions, sea surface temperature,
and depth. These features are dynamic in their distributions throughout the SAB in that they
vary over both time and space, and their variations do not necessarily correlate with each other.
As such, calving right whales likely select areas containing varying combinations of the
preferred ranges of the essential features available within the SAB, as identified previously,
depending on factors such as the weather (e.g., storms, prevailing winds) and the age of the
calves (e.g., neonate or more mature calf).
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This map is provided for illustrative purposes only of North Atlantic right whale critical habitat.
For the precise legal definition of critical habitat, please refer to the narrative description.

Figure 10. Proposed North Atlantic right whale critical habitat, Unit 2 (NMFS 2015)

Neither the dredging, related vessel operations, nor the disposal of dredged material will
significantly impact water depth, sea surface conditions, or the temperature of the ocean. While
the ODMDS and the reef mitigation sites will decrease water depths by as much as 10 ft,
elevated sea bottom will not impede whales in any way. Water depths will still be sufficient for

the animals to move freely throughout the habitat.

The likelihood of interaction which may impact the distribution of right whale calf/cow pairs is
further reduced by the precautions stipulated for vessel avoidance. Thus, the proposed action
will have insignificant effects on the physical and biological features (water depth, surface
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conditions, and water temperature), which were the bases for determining this habitat to be
critical.

3.1.3 Humpback Whale

Humpback whales live in all major oceans from the equator to subpolar latitudes. They typically
migrate between tropical/subtropical and temperate/polar latitudes. In the Atlantic Ocean,
humpback whales feed in the northwestern Atlantic during the summer months and migrate to
calving and mating areas in the Caribbean. They utilize 6 separate feeding areas in northern
waters after their return. These areas are within the biologically important area defined by the
200-m isobath'* on the North American east coast. These areas are outside of the project’s
potential impact area. The best available estimate for the number of individuals in the North
Atlantic is 11,750 humpback whales. Recent estimates of abundance in the North Atlantic stock
indicate continued population growth; however, the size of the humpback whale stock may be
below the optimum sustainable population in the U.S. Atlantic Exclusive Economic Zone
(Waring et al. 2014).

Humpback whales face many threats due to human activity. They may become entangled in
fishing gear; either swimming away with the gear after entanglement or by becoming anchored
by it. Inadvertent vessel strikes can injure or kill humpbacks. Whale watching vessels may
harass, stress, or strike whales. Traffic through shipping channels, fisheries, and aquaculture
may displace whales that normally aggregate in that area. Vessel speed limits (described in
Section 2.1.3.2), and using dedicated observers will diminish the potential interactions between
large whales and dredging equipment (NMFS 1997b). Thus, NMFS concludes that the project’s
vessel related effects on humpback whales are discountable based on the rarity of the species and
on the implementation of the suite of whale conservation measures discussed above and in the
RPMs of this Opinion.

3.1.4 Shortnose Sturgeon

The shortnose sturgeon is the smallest of the 3 sturgeon species that occur in eastern North
America. They attain a maximum length of about 6 ft, and a weight of about 55 pounds.
Shortnose sturgeon inhabit large coastal rivers of eastern North America. Although considered
an anadromous species,® shortnose sturgeon are more properly characterized as “freshwater
amphidromous,” meaning that they move between fresh and salt water during some part of their
life cycle, but not necessarily for spawning. Early life stages of shortnose sturgeon (eggs, larvae,
and young-of-the-year) are extremely sensitive to salinity. Zeigeweid et al. (2008) conducted
experiments on 66- to 144-day-old juvenile shortnose sturgeon between 0.4-42.8 grams in body
weight. At those ages and weights, 50% of juvenile sturgeon died after a 48-hour exposure to
salinities between 14.8 and 20.9 parts per thousand (ppt). Laboratory experiments conducted by
Jenkins et al. (1993) showed that 76-day-old juvenile shortnose sturgeon experienced 100%
mortality during a 96-hour exposure test to salinities equal to or greater than 15 ppt. However,
330-day-old sturgeon tolerated salinities up to 20 ppt for 18 hours, but 100% died when exposed
to 30 ppt. Both studies found that salinity tolerance increased with age and body weight
(Ziegeweid et al. 2008; Jenkins et al. 1993). There are no studies indicating that adult shortnose

% An isobaths is an imaginary line or a line on a map or chart that connects all points having the same depth below a
water surface (as of an ocean, sea, or lake).
1> One that lives primarily in marine waters and breeds in freshwater
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sturgeon are sensitive to salinity. Shortnose sturgeon generally stay in the rivers where they
were born (“natal rivers”), though recent research indicates they stray into non-natal (and
sometimes non-adjacent) riverine systems via the marine environment more frequently than
previously thought (Post et al. 2014; Zydlewski et al. 2011).

Southern populations of shortnose sturgeon usually spawn at least 125 miles (200 km) upriver
(Kynard 1997) or throughout the fall line® zone, if they are able to reach it. Shortnose sturgeon
found in the action area are unable to access the fall-line zone because of dams located along the
river, the nearest being Pinopolis Dam, at River Mile (RM) 48. The dam has isolated the
shortnose sturgeon population in the Cooper River, blocking upstream access to sturgeon below
the Pinopolis Dam. Historically, telemetry studies have indicated that shortnose sturgeon do not
pass upriver through the vessel lock in the Pinopolis Dam on the Cooper River. In 2012,
however, 2 shortnose sturgeon were recorded travelling through the Pinopolis Lock and were
later recorded in the Wateree and Congaree Rivers (B. Post, SCDNR, pers. comm. to K. Reece,
NMFS, April 11, 2012).

The population of shortnose sturgeon downstream of Pinopolis have been documented in the
tailrace area immediately below the dam since 1997 (Cooke and Leach 1999). Fertilized
shortnose sturgeon eggs collected in the Pinopolis Dam tailrace verified spawning despite non-
traditional spawning habitat (i.e., barren hard bottom with scattered pockets of clam shell and
marl pieces) (Cooke and Leach 2004; Duncan et al. 2004). This spawning in the tailrace in
atypical habitat supports the hypothesis that a blockage in spawning migration can force new
spawning areas (Kynard et al. 1999). Kynard (1997) reported that for sturgeon spawning directly
below a dam in tailrace flows, the facility’s operation controls the suitability of water velocities
for spawning and rearing of eggs and embryos. It is likely that the variable operation of the dam
results in eggs being removed from the substrate by high velocity flows or being compromised
due to the lack of adequate water and oxygen-providing aeration during low velocity flows.
Cook and Leach (2004) reported that the tailrace of the Pinopolis Dam experiences a
combination of tidal influence, highly variable discharge, high current velocities (alternating
with no current), and limited spawning substrates which limit early-life survival.

Laboratory studies of larvae found most ceased downstream migration after only 2 days, though
some continued for 14 (C. Cauthron & B. Kynard unpublished data). This timeframe is
sufficient to move downstream but not sufficient to move to the estuary. Tolerance of early life
stages to increasing salinity and low dissolved oxygen increases with age. Twenty- two day old
larvae from the Savannah River tolerated a maximum of 9 ppt salinity and required more than 3
mg I-1 oxygen, while fish about 300 days old tolerated 25 ppt salinity for 18 hours and most
survived short periods of 3 mg I-1 oxygen (Jenkins et al. 1993). No larvae have been found
downstream of the Pinopolis Dam (B. Post, SCDNR, pers. comm. to K. Reece, NMFS, April 14,
2015). However, any eggs that made it to the larval stage would not be viable because of
exposure to salinity downstream of the dam. Larvae would not have enough time to mature to a
stage that was tolerant of increased estuarine salinities. Typical spawning occurs further upriver
allowing sufficient time for larvae to develop increased salinity tolerances. No known
collections of early life-stage shortnose sturgeon, other than fertilized in the tailrace, have been

18 The fall line is the boundary between an upland region of continental bedrock and an alluvial coastal plain,
sometimes characterized by waterfalls or rapids.
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made to date with limited survey efforts. The absence of early life stage shortnose sturgeon
indicates that recruitment failure is occurring as smaller fish are not present to grow and replace
the reproducing adults. This finding led Cooke and Leach (2004) to determine that the Cooper
River subpopulation of shortnose sturgeon is recruitment-limited. Thus, the status quo does not
allow for shortnose sturgeon eggs to develop into fry that subsequently mature into adult
sturgeon. The CHP45 project will not alter these current conditions faced by early life stage
shortnose sturgeon and will not change their likelihood of survival.

Recent research conducted from 2011-2014 documented 40 shortnose sturgeon that were
detected by a receiver in the Cooper River moving as far upstream as the Pinopolis Dam (RM
48) and as far downstream as RM 0 (Post et al. 2014) with only 3 shortnose sturgeon (all adult)
observed in the Wando River (B. Post, SCDNR, pers. comm. to K. Reece, NMFS, April 8,
2015). All 40 of these sturgeon demonstrated upstream and downstream movements with
movement patterns that were similar over each year of the study period (Post et al. 2014).
Shortnose sturgeon that were tagged in other waterbodies (the Great Pee Dee and Edisto Rivers
in South Carolina and another tagged in North Carolina waters) occupied the same freshwater
water tidal zone, but they did not make presumed spawning runs to Pinopolis Dam and were
never detected upstream of RM 28.148. Prior research carried out by Palmer (2001) found
shortnose sturgeon migrated seasonally within a 25.4-mile stretch of the river between the
Pinopolis Dam at RM 48 and the Naval Weapons Station at about RM 22.6 (Palmer 2001)(Table
4). In the winter, the shortnose sturgeon aggregate around RM 27; this structurally diverse area
is thought to be a productive foraging site and to provide shelter to the fish from high river flow
(Palmer 2001). Direction of shortnose sturgeon movement was not affected by tidal flow
(Palmer 2001). Direction of movement by shortnose sturgeon is also independent of tidal flow in
the Altamaha and Cape Fear Rivers (Collins et al. 2000a; Moser and Ross 1995).

Shortnose sturgeon do not frequently utilize the lower 22 miles (approximate) of the Cooper
River (Palmer 2001). This area between the Naval Weapons Station (about RM 22) and
Charleston Harbor is dredged about every 18 months (removing ~ 1 MCY) to allow safe passage
of deep-draft vessels, thereby removing substrate and prey. Therefore, the shortnose sturgeon in
the Cooper River exist in an abbreviated ecosystem: available habitat is restricted within the
upper 26 miles of the Cooper River between Pinopolis Dam at RM 48 and about RM 22.
Sturgeon were tagged and tracked by Palmer (2001) in the Cooper River by season and River
Mile. Pinopolis Dam is located at RM 48.0 and provides a barrier to upstream movement. The
Naval Weapons Station is at about RM 22.

Table 4. Seasonal Distribution of 14 Shortnose Sturgeon

Season River Mile

Spring 25.5-48.0

Summer 30.6-48.0; primarily 44.2-45.9 and 39.4-41.4
Fall 27.2-48.0

Winter 22.6-48.0

Shortnose sturgeon are not expected to be in the entrance channel in the Atlantic ocean where
hopper dredging will occur. NMFS has previously determined in Opinions evaluating the effects
of dredging that, while oceangoing hopper-type dredges may lethally entrain protected species,
non-hopper type dredging methods (e.g., mechanical, clamshell or bucket dredging, hydraulic
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cutterhead dredges) are slower and unlikely to overtake or adversely affect them. As well, taking
by mechanical dredges appears to be exceedingly rare with none observed occurring in the
Charleston area. Thus, NMFS concludes that the project’s dredge related physical effects on
shortnose sturgeon are discountable based on the rarity of the species in the project area, hopper
dredging will not be used in areas where Atlantic sturgeon are likely to occur, and the lack of
observed sturgeon takes resulting from mechanical and hydraulic cutterhead dredging near the
CHP45 project area.

The proposed channel deepening will increase the salinity concentrations in the action area. The
Environmental Fluid Dynamics Code'” (EFDC) model predicted salinity changes resulting from
the project. Figure 11 depicts the overall changes in salinity that are predicted the result from the
proposed action. The greatest changes in salinity are projected in the Wando River. However,
shortnose sturgeon rarely utilize the Wando River (B. Post, SCDNR, pers. comm. to K. Reece,
NMFS, April 8, 2015), and those that do are adults and not sensitive to variations in salinity.
Based on information in the DEIS, all projected salinity increases in the Cooper River will be
less than one ppt, with the average change estimated to be less than 0.40 ppt. Additionally, in the
upper Cooper River (where younger, less salt tolerant shortnose sturgeon would be found), the
model results indicate no salinity increase is projected during average weather/climatic
conditions. In the extreme climatic conditions such as drought (99% exceedance) the projected
salinity increases in the upper river are projected to be 0.25 ppt or less. Finally, results indicate
the location of the Cooper River brackish-freshwater transition zone will move approximately
one-half mile upstream shown in Figure 12. Due to the very small magnitude of the anticipated
changes in salinity throughout portions of the action area which are used by shortnose sturgeon,
and the related conclusion that the effects will not alter the current conditions that already
impede successful recruitment, we anticipate that any direct effects to shortnose sturgeon will be
insignificant.

7 The Environmental Fluid Dynamics Code is a state-of-the-art hydrodynamic model that can be used to simulate
aquatic systems in one, two, and three dimensions.
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Figure 11. Changes in Average Annual Salinity Predicted to Result from the Proposed Action
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The proposed channel deepening may also have an effect on dissolved oxygen (DO). The
current average DO level in the Cooper River is 5.77 mg/L. Overall, the current values in the
river range from average low values of 4.7 mg/L to average high levels of 7.6 mg/L. None of the
data for the current conditions indicates any DO levels in the Cooper River less than 4.4 mg/L.
The EFDC model was used to forecast future effect of the proposed project combined with the
effects of all anticipated discharges to predict all future changes in DO. The model results
indicate very minor DO reductions throughout the action area (average reduction of 0.03mg/L).
Additionally, this analysis indicates that the combined effect of the proposed project with on-
going and future unrelated discharges would result in Cooper River DO reductions ranging from
less than 0.02 mg/L to 0.1256 mg/L. The average anticipated total DO reduction in the areas
occupied by shortnose sturgeon (i.e., above mile 20) is less than 0.03 mg/L. Due to the very
small magnitude of the anticipated changes in DO throughout portions of the action area which
are used by shortnose sturgeon, we anticipate that any direct effects to shortnose sturgeon will be
insignificant.

In order to better understand the implications of deepening the harbor on fishery habitats, the
USFWS Habitat Suitability Index (HSI) models for representative species were applied in order
to evaluate effects of project alternatives (USACE 2014). These models assess potential changes
to habitat quantity and quality. The model results indicate that the quantity of suitable shortnose
sturgeon foraging habitat is projected to slightly increase from about 20,977 acres to 21,017
acres. Foraging habitat quality is affected by substrate, velocity, and temperature in the model.
Since substrate stays constant outside of dredged areas, velocity, and temperature become the
influencing variables. Since the bottom temperatures are slightly lower in the alternative
conditions compared to the FWOP, temperature positively benefits shortnose sturgeon foraging
in the HSI within many cells, and negatively in fewer cells. The anticipated changes in habitat
quality (i.e., HSI) are projected to be very small. The combined effect of increased quantity and
minor qualtitative changes result in a projected net 0.19% increase in habitat units from the
proposed project when compared to the future without project (FWOP) condition (USACE
2014). Results of HSI modeling indicate that shortnose sturgeon foraging habitat will not be
adversely affected by the proposed project.

The CHP45 project includes enlarging existing turning basins. The Wando Welch, Navy base,
and North Charleston Terminal turning basin will all be expanded to accommodate Post
Panamax Generation 11 and Generation Il container ships. All 3 terminals are located in the
bottom 13 miles of the Cooper and in the Wando River. Impacts from enlarging the turning
basins are limited to temporary loss of prey species as a result of dredging operations disturbing
sediments in the areas. This effect is considered insignificant for shortnose sturgeon because
these fish do not regularly utilize the Wando River or the lower 22 miles (approximate) of the
Cooper River (Palmer 2001).

The elevation of dikes around upland disposal areas will impact a very small portion of tidal
fringing saltmarsh at the southern end of Daniel Island across from the Wando Welch Terminal.
Impacts from elevating the existing dikes considered insignificant for Shortnose sturgeon
because these fish do not utilize the Wando River or the lower 22 miles (approximate) of the
Cooper River (Palmer 2001).
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3.1.1 Leatherback Sea Turtle

Leatherback sea turtles may be found in the action area, particularly when onshore winds and/or
currents push jellyfish, their preferred prey, into inshore waters. However, leatherbacks are
primarily a pelagic species, preferring deeper waters than those of the action area (the deepest
portions of the offshore action area are less than 60 feet deep). Furthermore, in over 30 years of
NMFS consultations with the USACE on hopper dredging projects carried out in the Charleston
Harbor area, there has never been a documented take of a leatherback sea turtle by a hopper
dredge. Because of this and their very large size (compared to hopper dredge dragheads or
mechanical dredge equipment), pelagic nature (surface and mid-water), preference for deeper
waters located beyond the project area further offshore, and feeding habits (which make it
unlikely they would ever encounter a bottom-hugging hopper dredge draghead), NMFS believes
the possibility that they would be adversely affected by a hopper dredge is discountable.

3.1.2 Hawksbill Sea Turtle

With respect to the United States, nesting occurs in Puerto Rico, the U.S. Virgin Islands, and
along the southeast coast of Florida. Outside of the nesting areas, hawksbills have been seen off
the U.S. Gulf of Mexico states and along the Eastern Seaboard as far north as Massachusetts,
although sightings north of Florida are rare (NMFS and USFWS 1993). They are closely
associated with coral reefs and other hard-bottom habitats, but they are also found in other
habitats including inlets, bays, and coastal lagoons (NMFS and USFWS 1993). The hawksbill’s
diet is highly specialized and consists primarily of sponges (Meylan 1999). During the past 30
years of NMFS consultations with the USACE on hopper dredging projects carried out in the
Charleston Harbor area there has never been a documented take of a hawksbill sea turtle by a
hopper dredge.*® Due to hawksbill sea turtles’ preferred habitat and diet, it is considered
extremely unlikely that the species would be encountered in the action; therefore, NMFS
believes the possibility that they would be adversely affected is discountable.

3.2  Status of Species Likely to be Adversely Affected

The following discussion focuses on the species of sea turtles and sturgeon that NMFS believes
are likely to be adversely affected by the proposed action. The sea turtle subsections focus
primarily on the natural history of Atlantic Ocean populations of these species because these are
the populations that may be directly affected by the proposed action. As sea turtles are highly
migratory, potentially affected species in the action area may make migrations in other areas of
the Gulf of Mexico, Atlantic Ocean, and Caribbean Sea. The following subsections are synopses
of the best available information on the life history, distribution, population trends, and current
status of the 3 species of sea turtles that are likely to be adversely affected by 1 or more
components of the proposed action. Additional background information on the status of sea
turtle species can be found in a number of published documents: recovery plans for the Atlantic
green sea turtle (NMFS and USFWS 1991b), Kemp’s ridley sea turtle (NMFS and USFWS
1992), and loggerhead sea turtle (NMFS and USFWS 2008b); and status reviews, stock
assessments, and biological reports (NMFS-SEFSC 2001; NMFS-SEFSC 2009¢; NMFS and
USFWS 1995; NMFS and USFWS 2007a; NMFS and USFWS 2007m; NMFS and USFWS
2007q; NMFS and USFWS 2007v; NMFS and USFWS 2007w; TEWG 1998; TEWG 2000a;
TEWG 2007; TEWG 2009).

18 USACE Sea Turtle Data Warehouse: http:/el.erdc.usace.army.mil/seaturtles/index.cfm
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3.2.1 Loggerhead

The loggerhead sea turtle was listed as a threatened species throughout its global range on July
28, 1978. NMFS and USFWS published a Final Rule designating 9 DPSs for loggerhead sea
turtles (76 FR 58868, September 22, 2011, and effective October 24, 2011). This rule listed the
following DPSs: (1) Northwest Atlantic Ocean (threatened), (2) Northeast Atlantic Ocean
(endangered), (3) South Atlantic Ocean (threatened), (4) Mediterranean Sea (endangered), (5)
North Pacific Ocean (endangered), (6) South Pacific Ocean (endangered), (7) North Indian
Ocean (endangered), (8) Southeast Indo-Pacific Ocean (endangered), and (9) Southwest Indian
Ocean (threatened). The Northwest Atlantic (NWA) DPS is the only population that occurs
within the action area and therefore is the only one considered in this Opinion.

Species Description and Distribution

Loggerheads are large sea turtles. Adults in the southeast United States average about 3 ft (92
centimeters [cm]) long, measured as a straight carapace length (SCL), and weigh approximately
255 1b (116 kg) (Ehrhart and Yoder 1978). Adult and subadult loggerhead sea turtles typically
have a light yellow plastron and a reddish brown carapace covered by non-overlapping scutes
that meet along seam lines. They typically have 11 or 12 pairs of marginal scutes, 5 pairs of
costals, 5 vertebrals, and a nuchal (precentral) scute that is in contact with the first pair of costal
scutes (Dodd 1988).

The loggerhead sea turtle inhabits continental shelf and estuarine environments throughout the
temperate and tropical regions of the Atlantic, Pacific, and Indian Oceans (Dodd 1988). Habitat
uses within these areas vary by life stage. Juveniles are omnivorous and forage on crabs,
mollusks, jellyfish, and vegetation at or near the surface (Dodd 1988). Subadult and adult
loggerheads are primarily found in coastal waters and eat benthic invertebrates such as mollusks
and decapod crustaceans in hard bottom habitats.

The majority of loggerhead nesting occurs at the western rims of the Atlantic and Indian Oceans
concentrated in the north and south temperate zones and subtropics (NRC 1990). For the NWA
DPS, most nesting occurs along the coast of the United States, from southern Virginia to
Alabama. Additional nesting beaches for this DPS are found along the northern and western
Gulf of Mexico, eastern Yucatan Peninsula, at Cay Sal Bank in the eastern Bahamas (Addison
1997; Addison and Morford 1996), off the southwestern coast of Cuba (Gavilan 2001), and along
the coasts of Central America, Colombia, Venezuela, and the eastern Caribbean Islands.

Non-nesting, adult female loggerheads are reported throughout the U.S. Atlantic, Gulf of
Mexico, and Caribbean Sea. Little is known about the distribution of adult males who are
seasonally abundant near nesting beaches. Aerial surveys suggest that loggerheads as a whole
are distributed in U.S. waters as follows: 54% off the southeast U.S. coast, 29% off the northeast
U.S. coast, 12% in the eastern Gulf of Mexico, and 5% in the western Gulf of Mexico (TEWG
1998).

Within the NWA DPS, most loggerhead sea turtles nest from North Carolina to Florida and
along the Gulf Coast of Florida. Previous Section 7 analyses have recognized at least 5 western
Atlantic subpopulations, divided geographically as follows: (1) a Northern nesting
subpopulation, occurring from North Carolina to northeast Florida at about 29°N; (2) a South
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Florida nesting subpopulation, occurring from 29°N on the east coast of the state to Sarasota on
the west coast; (3) a Florida Panhandle nesting subpopulation, occurring at Eglin Air Force Base
and the beaches near Panama City, Florida; (4) a Yucatan nesting subpopulation, occurring on
the eastern Yucatan Peninsula, Mexico (Marquez M 1990; TEWG 2000b); and (5) a Dry
Tortugas nesting subpopulation, occurring in the islands of the Dry Tortugas, near Key West,
Florida (NMFS-SEFSC 2001).

The recovery plan for the Northwest Atlantic population of loggerhead sea turtles concluded that
there is no genetic distinction between loggerheads nesting on adjacent beaches along the Florida
Peninsula. It also concluded that specific boundaries for subpopulations could not be designated
based on genetic differences alone. Thus, the recovery plan uses a combination of geographic
distribution of nesting densities, geographic separation, and geopolitical boundaries, in addition
to genetic differences, to identify recovery units. The recovery units are as follows: (1) the
Northern Recovery Unit (Florida/Georgia border north through southern Virginia), (2) the
Peninsular Florida Recovery Unit (Florida/Georgia border through Pinellas County, Florida), (3)
the Dry Tortugas Recovery Unit (islands located west of Key West, Florida), (4) the Northern
Gulf of Mexico Recovery Unit (Franklin County, Florida, through Texas), and (5) the Greater
Caribbean Recovery Unit (Mexico through French Guiana, the Bahamas, Lesser Antilles, and
Greater Antilles) (NMFS and USFWS 2008b). The recovery plan concluded that all recovery
units are essential to the recovery of the species. Although the recovery plan was written prior to
the listing of the NWA DPS, the recovery units for what was then termed the Northwest Atlantic
population apply to the NWA DPS.

Life History Information

The Northwest Atlantic Loggerhead Recovery Team defined the following 8 life stages for the
loggerhead life cycle, which include the ecosystems those stages generally use: (1) egg
(terrestrial zone), (2) hatchling stage (terrestrial zone), (3) hatchling swim frenzy and transitional
stage (neritic zone), (4) juvenile stage (oceanic zone), (5) juvenile stage (neritic zone), (6) adult
stage (oceanic zone), (7) adult stage (neritic zone), and (8) nesting female (terrestrial zone)
(NMFS and USFWS 2008). Loggerheads are long-lived animals. They reach sexual maturity
between 20-38 years of age, although age of maturity varies widely among populations (Frazer
and Ehrhart 1985; NMFS 2001b). The annual mating season occurs from late March to early
June, and female turtles lay eggs throughout the summer months. Females deposit an average of
4.1 nests within a nesting season (Murphy and Hopkins 1984), but an individual female only
nests every 3.7 years on average (Tucker 2010). Each nest contains an average of 100-126 eggs
(Dodd 1988) which incubate for 42-75 days before hatching (NMFS and USFWS 2008b).
Loggerhead hatchlings are 1.5-2 in long and weigh about 0.7 ounces (20 grams).

As post-hatchlings, loggerheads hatched on U.S. beaches enter the “oceanic juvenile” life stage,
migrating offshore and becoming associated with Sargassum habitats, driftlines, and other
convergence zones (Carr 1986; Conant et al. 2009; Witherington 2002). Oceanic juveniles grow
at rates of 1-2 in (2.9-5.4 cm) per year (Bjorndal et al. 2003; Snover 2002) over a period as long
as 7-12 years (Bolten et al. 1998) before moving to more coastal habitats. Studies have
suggested that not all loggerhead sea turtles follow the model of circumnavigating the North

19 Neritic refers to the nearshore marine environment from the surface to the sea floor where water depths do not
exceed 200 meters.
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Atlantic Gyre as pelagic juveniles, followed by permanent settlement into benthic environments
(Bolten and Witherington 2003; Laurent et al. 1998). These studies suggest some turtles may
either remain in the oceanic habitat in the North Atlantic longer than hypothesized, or they move
back and forth between oceanic and coastal habitats interchangeably (Witzell 2002). Stranding
records indicate that when immature loggerheads reach 15-24 in (40-60 cm) SCL, they begin to
reside in coastal inshore waters of the continental shelf throughout the U.S. Atlantic and Gulf of
Mexico (Witzell 2002).

After departing the oceanic zone, neritic juvenile loggerheads in the Northwest Atlantic inhabit
continental shelf waters from Cape Cod Bay, Massachusetts, south through Florida, The
Bahamas, Cuba, and the Gulf of Mexico. Estuarine waters of the United States, including areas
such as Long Island Sound, Chesapeake Bay, Pamlico and Core Sounds, Mosquito and Indian
River Lagoons, Biscayne Bay, Florida Bay, and numerous embayments fringing the Gulf of
Mexico, comprise important inshore habitat. Along the Atlantic and Gulf of Mexico shoreline,
essentially all shelf waters are inhabited by loggerheads (Conant et al. 2009).

Like juveniles, non-nesting adult loggerheads also use the neritic zone. However, these adult
loggerheads do not use the relatively enclosed shallow-water estuarine habitats with limited
ocean access as frequently as juveniles. Areas such as Pamlico Sound, North Carolina, and the
Indian River Lagoon, Florida, are regularly used by juveniles but not by adult loggerheads. Adult
loggerheads do tend to use estuarine areas with more open ocean access, such as the Chesapeake
Bay in the U.S. mid-Atlantic. Shallow-water habitats with large expanses of open ocean access,
such as Florida Bay, provide year-round resident foraging areas for significant numbers of male
and female adult loggerheads (Conant et al. 2009).

Offshore, adults primarily inhabit continental shelf waters, from New York south through
Florida, The Bahamas, Cuba, and the Gulf of Mexico. Seasonal use of mid-Atlantic shelf waters,
especially offshore New Jersey, Delaware, and Virginia during summer months, and offshore
shelf waters, such as Onslow Bay (off the North Carolina coast), during winter months has also
been documented (Hawkes et al. 2007; Georgia Department of Natural Resources, unpublished
data; South Carolina Department of Natural Resources, unpublished data). Satellite telemetry
has identified the shelf waters along the west Florida coast, The Bahamas, Cuba, and the Yucatan
Peninsula as important resident areas for adult female loggerheads that nest in Florida (Foley et
al. 2008; Girard et al. 2009; Hart et al. 2012). The southern edge of the Grand Bahama Bank is
important habitat for loggerheads nesting on the Cay Sal Bank in The Bahamas, but nesting
females are also resident in the bights of Eleuthera, Long Island, and Ragged Islands. They also
reside in Florida Bay in the United States, and the north coast of Cuba (A. Bolten and K.
Bjorndal, University of Florida, unpublished data). Moncada et al. (2010) report the recapture in
Cuban waters of 5 adult female loggerheads originally flipper-tagged in Quintana Roo, Mexico,
indicating that Cuban shelf waters likely also provide foraging habitat for adult females that nest
in Mexico.

Status and Population Dynamics

A number of stock assessments and similar reviews (Conant et al. 2009; Heppell et al. 2003;
NMFS-SEFSC 2001; NMFS-SEFSC 2009a; NMFS and USFWS 2008b; TEWG 1998; TEWG
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2000b; TEWG 2009) have examined the stock status of loggerheads in the Atlantic Ocean, but
none have been able to develop a reliable estimate of absolute population size.

Numbers of nests and nesting females can vary widely from year to year. Nesting beach surveys,
though, can provide a reliable assessment of trends in the adult female population, due to the
strong nest site fidelity of female loggerhead sea turtles, as long as such studies are sufficiently
long and survey effort and methods are standardized (e.g., (NMFS and USFWS 2008b). NMFS
and USFWS (2008b) concluded that the lack of change in 2 important demographic parameters
of loggerheads, remigration interval and clutch frequency, indicate that time series on numbers
of nests can provide reliable information on trends in the female population.

Peninsular Florida Recovery Unit

The Peninsular Florida Recovery Unit (PFRU) is the largest loggerhead nesting assemblage in
the Northwest Atlantic. A near-complete nest census (all beaches including index nesting
beaches) undertaken from 1989-2007 showed an average of 64,513 loggerhead nests per year,
representing approximately 15,735 nesting females per year (NMFS and USFWS 2008b). The
statewide estimated total for 2013 was 77,975 nests (FWRI nesting database).

In addition to the total nest count estimates, the Florida Fish and Wildlife Research Institute
(FWRI) uses an index nesting beach survey method. The index survey uses standardized data-
collection criteria to measure seasonal nesting and allow accurate comparisons between beaches
and between years. This provides a better tool for understanding the nesting trends (Figure 13).
FWRI performed a detailed analysis of the long-term loggerhead index nesting data (1989-2013)
(http://myfwc.com/research/wildlife/sea-turtles/nesting/loggerhead-trends/). Over that time
period, 3 distinct trends were identified. From 1989-1998 there was a 30% increase that was
then followed by a sharp decline over the subsequent decade. Large increases in loggerhead
nesting occurred since then. FWRI examined the trend from the 1998 nesting high through 2013
and found the decade-long post-1998 decline had reversed and there was no longer a
demonstrable trend. Looking at the data from 1989 through 2014 (an increase of over 32%),
FWRI concluded that there was an overall positive change in the nest counts
(http://myfwc.com/research/wildlife/sea-turtles/nesting/loggerhead-trends/).
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Figure 13. Loggerhead sea turtle nesting at Florida index beaches since 1989

Northern Recovery Unit

Annual nest totals from beaches within the Northern Recovery Unit (NRU) averaged 5,215 nests
from 1989-2008, a period of near-complete surveys of NRU nesting beaches (Georgia
Department of Natural Resources [GADNR] unpublished data, North Carolina Wildlife
Resources Commission [NCWRC] unpublished data, South Carolina Department of Natural
Resources [SCDNR] unpublished data), and represent approximately 1,272 nesting females per
year, assuming 4.1 nests per female (Murphy and Hopkins 1984). The loggerhead nesting trend
from daily beach surveys showed a significant decline of 1.3% annually from 1989-2008. Nest
totals from aerial surveys conducted by SCDNR showed a 1.9% annual decline in nesting in
South Carolina from 1980-2008. Overall, there are strong statistical data to suggest the NRU
had experienced a long-term decline over that period of time.

Data since that analysis (Table 5 showing data from GADNR, SCDNR, and NCWRC nesting
datasets) are showing improved nesting numbers and a departure from the declining trend.
Georgia nesting has rebounded to show the first statistically significant increasing trend since
comprehensive nesting surveys began in 1989 (Mark Dodd, GADNR press release,
http://www.georgiawildlife.com/node/3139). South Carolina and North Carolina nesting have
also begun to show a shift away from the declining trend of the past.
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Table 5. Total Number of NRU Loggerhead Nests

Nests Recorded 2008 2009 2010 2011 2012 2013 2014
Georgia 1,649 998 1,760 1,992 2,241 2,289 1,196
South Carolina 4,500 2,182 3,141 4,015 4,615 5,193 2,083
North Carolina 841 302 856 950 1,074 1,260 542

Total 6,990 3,472 5,757 6,957 7,930 8,742 3,821

South Carolina also conducts an index beach nesting survey similar to the one described for
Florida. Although the survey only includes a subset of nesting, the standardized effort and
locations allow for a better representation of the nesting trend over time. Increases in nesting
were seen for the period from 2009-2012, with 2012 showing the highest index nesting total
since the start of the program (Figure 14).
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Figure 14. South Carolina index nesting beach counts for loggerhead sea turtles (from the
SCDNR website, http://www.dnr.sc.gov/seaturtle/nest.htm)

Other NW Atlantic DPS Recovery Units

The remaining 3 recovery units—Dry Tortugas (DTRU), Northern Gulf of Mexico (NGMRU),
and Greater Caribbean (GCRU)—are much smaller nesting assemblages, but they are still
considered essential to the continued existence of the species. Nesting surveys for the DTRU are
conducted as part of Florida’s statewide survey program. Survey effort was relatively stable
during the 9-year period from 1995-2004, although the 2002 year was missed. Nest counts
ranged from 168-270, with a mean of 246, but there was no detectable trend during this period
(NMFS and USFWS 2008b). Nest counts for the NGMRU are focused on index beaches rather
than all beaches where nesting occurs. Analysis of the 12-year dataset (1997-2008) of index
nesting beaches in the area shows a statistically significant declining trend of 4.7% annually.
Nesting on the Florida Panhandle index beaches, which represents the majority of NGMRU
nesting, had shown a large increase in 2008, but then declined again in 2009 and 2010 before
rising back to a level similar to the 2003-2007 average in 2011. Nesting survey effort has been
inconsistent among the GCRU nesting beaches, and no trend can be determined for this
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subpopulation (NMFS and USFWS 2008b). Zurita et al. (2003) found a statistically significant
increase in the number of nests on 7 of the beaches on Quintana Roo, Mexico, from 1987-2001,
where survey effort was consistent during the period. Nonetheless, nesting has declined since
2001, and the previously reported increasing trend appears to not have been sustained (NMFS
and USFWS 2008b).

In-water Trends

Nesting data are the best current indicator of sea turtle population trends; but, in-water data also
provide some insight. In-water research suggests the abundance of neritic juvenile loggerheads
is steady or increasing. Although Ehrhart et al. (2007) found no significant regression-line trend
in a long-term dataset, researchers have observed notable increases in catch per unit effort
(CPUE) (Arendt et al. 2009; Ehrhart et al. 2007; Epperly et al. 2007). Researchers believe that
this increase in CPUE is likely linked to an increase in juvenile abundance, although it is unclear
whether this increase in abundance represents a true population increase among juveniles or
merely a shift in spatial occurrence. Bjorndal et al. (2005), cited in NMFS and USFWS (2008b),
caution about extrapolating localized in-water trends to the broader population and relating
localized trends in neritic sites to population trends at nesting beaches. The apparent overall
increase in the abundance of neritic loggerheads in the southeastern United States may be due to
increased abundance of the largest oceanic/neritic juveniles (historically referred to as small
benthic juveniles), which could indicate a relatively large number of individuals around the same
age may mature in the near future (TEWG 2009). In-water studies throughout the eastern United
States, however, indicate a substantial decrease in the abundance of the smallest oceanic/neritic
juvenile loggerheads, a pattern corroborated by stranding data (TEWG 2009).

Population Estimate

The NMFS Southeast Fisheries Science Center developed a preliminary stage/age demographic
model to help determine the estimated impacts of mortality reductions on loggerhead sea turtle
population dynamics (NMFS-SEFSC 2009a). The model uses the range of published
information for the various parameters including mortality by stage, stage duration (years in a
stage), and fecundity parameters such as eggs per nest, nests per nesting female, hatchling
emergence success, sex ratio, and remigration interval. Resulting trajectories of model runs for
each individual recovery unit, and the western North Atlantic population as a whole, were found
to be very similar. The model run estimates, from the adult female population size for the
western North Atlantic (from the 2004-2008 time frame), suggest the adult female population
size is approximately 20,000 to 40,000 individuals, with a low likelihood of being up to 70,000
(NMFS-SEFSC 2009a). A less robust estimate for total benthic females in the western North
Atlantic was also obtained, yielding approximately 30,000-300,000 individuals, up to less than 1
million (NMFS-SEFSC 2009a). A preliminary regional abundance survey of loggerheads within
the northwestern Atlantic continental shelf for positively identified loggerhead in all strata
estimated about 588,000 loggerheads (interquartile range of 382,000-817,000). When correcting
for unidentified turtles in proportion to the ratio of identified turtles, the estimate increased to
about 801,000 loggerheads (interquartile range of 521,000-1,111,000) (NEFSC 2011).

General Threats Faced by All Sea Turtle Species
Sea turtles face numerous natural and man-made threats that shape their status and affect their
ability to recover. Many of the threats are either the same or similar in nature for all listed sea
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turtle species, those identified in this section are discussed in a general sense for all sea turtles
and will not be repeated for Green (section 3.2.3) or Kemp’s Ridley (Section 3.2.4). Threat
information specific to a particular species are then discussed in the corresponding status
sections where appropriate.

Fisheries

Incidental bycatch in commercial fisheries is identified as a major contributor to past declines,
and threat to future recovery, for all of the sea turtle species (NMFS and USFWS 1991b; NMFS
and USFWS 1992; NMFS and USFWS 1993; NMFS and USFWS 2008a; NMFS et al. 2011).
Domestic fisheries often capture, injure, and Kill sea turtles at various life stages. Sea turtles in
the pelagic environment are exposed to U.S. Atlantic pelagic longline fisheries. Sea turtles in the
benthic environment in waters off the coastal United States are exposed to a suite of other
fisheries in federal and state waters. These fishing methods include trawls, gillnets, purse seines,
hook-and-line gear (including bottom longlines and vertical lines [e.g., bandit gear, handlines,
and rod-reel]), pound nets, and trap fisheries. Refer to the Environmental Baseline section of this
opinion for more specific information regarding federal and state managed fisheries affecting sea
turtles within the action area). The Southeast U.S. shrimp fisheries have historically been the
largest fishery threat to benthic sea turtles in the southeastern United States, and continue to
interact with and kill large numbers of sea turtles each year.

In addition to domestic fisheries, sea turtles are subject to direct as well as incidental capture in
numerous foreign fisheries, further impeding the ability of sea turtles to survive and recover on a
global scale. For example, pelagic stage sea turtles, especially loggerheads and leatherbacks,
circumnavigating the Atlantic are susceptible to international longline fisheries including the
Azorean, Spanish, and various other fleets (Aguilar et al. 1994; Bolten et al. 1994; Crouse 1999).
Bottom longlines and gillnet fishing is known to occur in many foreign waters, including (but not
limited to) the northwest Atlantic, western Mediterranean, South America, West Africa, Central
America, and the Caribbean. Shrimp trawl fisheries are also occurring off the shores of
numerous foreign countries and pose a significant threat to sea turtles similar to the impacts seen
in U.S. waters. Many unreported takes or incomplete records by foreign fleets make it difficult
to characterize the total impact that international fishing pressure is having on listed sea turtles.
Nevertheless, international fisheries represent a continuing threat to sea turtle survival and
recovery throughout their respective ranges.

Non-Fishery In-Water Activities

There are also many non-fishery impacts affecting the status of sea turtle species, both in the
ocean and on land. In nearshore waters of the United States, the construction and maintenance of
federal navigation channels has been identified as a source of sea turtle mortality. Hopper
dredges, which are frequently used in ocean bar channels and sometimes in harbor channels and
offshore borrow areas, move relatively rapidly and can entrain and Kill sea turtles (NMFS
1997a). Sea turtles entering coastal or inshore areas have also been affected by entrainment in
the cooling-water systems of electrical generating plants. Other nearshore threats include
harassment and/or injury resulting from private and commercial vessel operations, military
detonations and training exercises, in-water construction activities, and scientific research
activities.
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Coastal Development and Erosion Control

Coastal development can deter or interfere with nesting, affect nesting success, and degrade
nesting habitats for sea turtles. Structural impacts to nesting habitat include the construction of
buildings and pilings, beach armoring and renourishment, and sand extraction (Bouchard et al.
1998; Lutcavage et al. 1997). These factors may decrease the amount of nesting area available to
females and change the natural behaviors of both adults and hatchlings, directly or indirectly,
through loss of beach habitat or changing thermal profiles and increasing erosion, respectively.
(Ackerman 1997; Witherington et al. 2003; Witherington et al. 2007). In addition, coastal
development is usually accompanied by artificial lighting which can alter the behavior of nesting
adults (Witherington 1992) and is often fatal to emerging hatchlings that are drawn away from
the water (Witherington and Bjorndal 1991). In-water erosion control structures such as
breakwaters, groins, and jetties can impact nesting females and hatchling as they approach and
leave the surf zone or head out to sea by creating physical blockage, concentrating predators,
creating longshore currents, and disrupting of wave patterns.

Environmental Contamination

Multiple municipal, industrial, and household sources, as well as atmospheric transport,
introduce various pollutants such as pesticides, hydrocarbons, organochlorides (e.qg.,
dichlorodiphenyltrichloroethane [DDT], polychlorinated biphenyls [PCB], and perfluorinated
chemicals [PFC]), and others that may cause adverse health effects to sea turtles (Garrett 2004;
Grant and Ross 2002; Hartwell 2004; Iwata et al. 1993). Acute exposure to hydrocarbons from
petroleum products released into the environment via oil spills and other discharges may directly
injure individuals through skin contact with oils (Geraci 1990), inhalation at the water’s surface
and ingesting compounds while feeding (Matkin and Saulitis 1997). Hydrocarbons also have the
potential to impact prey populations, and therefore may affect listed species indirectly by
reducing food availability in the action area.

The April 20, 2010, explosion of the Deepwater Horizon oil rig affected sea turtles in the Gulf of
Mexico. There is an on-going assessment of the long-term effects of the spill on Gulf of Mexico
marine life, including sea turtle populations. Following the spill, juvenile Kemp’s ridley, green,
and loggerhead sea turtles were found in Sargassum algae mats in the convergence zones, where
currents meet and oil collected. Sea turtles found in these areas were often coated in oil and/or
had ingested oil. Approximately 536 live adult and juvenile sea turtles were recovered from the
Gulf and brought into rehabilitation centers; of these, 456 were visibly oiled (these and the
following numbers were obtained from http://www.nmfs.noaa.gov/pr/health/oilspill/). To date,
469 of the live recovered sea turtles have been successfully returned to the wild, 25 died during
rehabilitation, and 42 are still in care but will hopefully be returned to the wild eventually.

During the clean-up period, 613 dead sea turtles were recovered in coastal waters or on beaches
in Mississippi, Alabama, Louisiana, and the Florida Panhandle. As of February 2011, 478 of
these dead turtles had been examined. Many of the examined sea turtles showed indications that
they had died as a result of interactions with trawl gear, most likely used in the shrimp fishery,
and not as a result of exposure to or the ingestion of oil.

During the spring and summer of 2010, nearly 300 sea turtle nests were relocated from the
northern Gulf to the east coast of Florida with the goal of preventing hatchlings from entering the
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oiled waters of the northern Gulf. From these relocated nests, 14,676 sea turtles, including
14,235 loggerheads, 125 Kemp’s ridleys, and 316 greens, were ultimately released from Florida
beaches.

A thorough assessment of the long-term effects of the spill on sea turtles has not yet been
completed. However, the spill resulted in the direct mortality of many sea turtles and may have
had sublethal effects or caused environmental damage that will impact other sea turtles into the
future. The population level effects of the spill and associated response activity are likely to
remain unknown for some period into the future.

Marine debris is a continuing problem for sea turtles. Sea turtles living in the pelagic
environment commonly eat or become entangled in marine debris (e.g., tar balls, plastic
bags/pellets, balloons, and ghost fishing gear) as they feed along oceanographic fronts where
debris and their natural food items converge. This is especially problematic for sea turtles that
spend all or significant portions of their life cycle in the pelagic environment (i.e., leatherbacks,
juvenile loggerheads, and juvenile green turtles).

Climate Change

There is a large and growing body of literature on past, present, and future impacts of global
climate change, exacerbated and accelerated by human activities. Some of the likely effects
commonly mentioned are sea level rise, increased frequency of severe weather events, and
change in air and water temperatures. NOAA’s climate information portal provides basic
background information on these and other measured or anticipated effects (see
http://www.climate.gov).

Climate change impacts on sea turtles currently cannot be predicted with any degree of certainty;
however, significant impacts to the hatchling sex ratios of sea turtles may result (NMFS and
USFWS 2007q). In sea turtles, sex is determined by the ambient sand temperature (during the
middle third of incubation) with female offspring produced at higher temperatures and males at
lower temperatures within a thermal tolerance range of 25°-35°C (Ackerman 1997). Increases in
global temperature could potentially skew future sex ratios toward higher numbers of females
(NMFS and USFWS 2007q).

The effects from increased temperatures may be intensified on developed nesting beaches where
shoreline armoring and construction have denuded vegetation. Erosion control structures could
potentially result in the permanent loss of nesting beach habitat or deter nesting females (NRC
1990). These impacts will be exacerbated by sea level rise. If females nest on the seaward side
of the erosion control structures, nests may be exposed to repeated tidal overwash (NMFS and
USFWS 2007q). Sea level rise from global climate change is also a potential problem for areas
with low-lying beaches where sand depth is a limiting factor, as the sea may inundate nesting
sites and decrease available nesting habitat (Baker et al. 2006; Daniels et al. 1993; Fish et al.
2005). The loss of habitat as a result of climate change could be accelerated due to a
combination of other environmental and oceanographic changes such as an increase in the
frequency of storms and/or changes in prevailing currents, both of which could lead to increased
beach loss via erosion (Antonelis et al. 2006; 