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August 2, 2021

Lt. Colonel Andrew Johannes, District Engineer
U.S. Army Corps of Engineers
69A Hagood Avenue
Charleston, South Carolina 29403-5107
Attn: Mr. Alan Shirey
Re:

Folly Beach Coastal Storm Damage Reduction Project
Charleston County, South Carolina
FWS Log No. 04ES1000-2018-F-0273-R001

Dear Colonel Johannes:
The U.S. Fish and Wildlife Service (Service) has reviewed your July 13, 2021, letter requesting
to adopt the Service’s July 11, 2018, Biological Opinion (2018 BO) (FWS Log No. 04ES10002018-F-0273-R001) for the 2024/2025 Folly Beach Coastal Storm Risk Management (CSRM)
Project. These comments are submitted in accordance with provisions of section 7 of the
Endangered Species Act, as amended (16 U.S.C. 1531-1543) (ESA).
The U.S. Army Corps of Engineers’ (Corps) 2024/2025 Folly CSRM renourishment cycle
project design and footprint are outlined in the Integrated Feasibility Report/Environmental
Assessment. The 2024/2025 project has a longer project footprint and a different cross-sectional
template than the project described in the 2018 BO, but the Service approves of the use of the
2018 BO for the Corps’ project planning and internal consultation requirements currently
underway. Your July 13, 2021, letter acknowledges upcoming critical habitat designation
changes within the action area and the need to reinitiate consultation prior to the 2024/2025
renourishment cycle.
On July 15, 2021, the Service published a proposed rule in the Federal Register to designate
critical habitat for the rufa red knot (Calidris canutus rufa) and the project falls within the
boundaries of critical habitat unit SC-14. The timeframe for the publication of the final rule and
its effective date have yet to be determined, but is likely to occur prior to project construction.
According to 50 CFR §402.14(e) Interagency Cooperation, the Service is allowed up to 90 days
to conclude formal consultation with your agency and an additional 45 days to prepare our BO
for a total of 135 days. To ensure the Corps’ obligations under section 7 are satisfied and the
protective coverage of take under section 7(o)(2) applies, the Corps should reinitiate the

consultation well in advance of the full formal consultation timeframe to ensure that the
consultation process is complete prior to project construction.
If you have any questions, please contact Ms. Melissa Chaplin at melissa_chaplin@fws.gov or
(843) 300-0427.
Sincerely,

Thomas D. McCoy
Field Supervisor
TDM/MKC
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DEPARTMENT OF THE ARMY

CHARLESTON DISTRICT, CORPS OF ENGINEERS
69A HAGOOD AVENUE
CHARLESTON, SOUTH CAROLINA 29403-5107
REPLY TO
ATTENTION OF

July 13, 2021

Planning and Environmental Branch
Mr. Tom McCoy
Field Supervisor
U.S. Fish and Wildlife Service
South Carolina Ecological Service Field Office
176 Croghan Spur Road, Suite 200
Charleston, South Carolina 29407
Dear Mr. McCoy:
The U.S. Army Corps of Engineers (USACE) has prepared an Integrated Feasibility
Report/Environmental Assessment (IFR/EA) for a re-evaluation of the existing Folly Beach Coastal
Storm Risk Management Project (CSRM). The project proposed in the IFR/EA is similar to the
existing project with the changes being a longer project footprint and a different cross-sectional
template. The existing project is approximately 28,890 feet in length extending from the Charleston
County Park terminal groin at the southwest end of Folly Beach up to the entrance to the Lighthouse
Inlet Heritage Preserve at the northeast end of Folly Beach; whereas, the proposed project is
approximately 30,890 feet in length beginning at the Charleston County Park terminal groin and
extending up to the terminal groin at Lighthouse Inlet at the northeast end of Folly Beach. The crosssectional template of the existing project consists of a protective berm with a top width of 15 feet and
an elevation of 8 feet fronted by an advance nourishment berm of varying widths and an elevation of 6
feet. The cross-sectional template of the proposed project consists of a dune and berm complex. The
dune will have a top width of 5 feet and elevation of 15 feet fronted by a berm with varying widths and
an elevation of 8 feet.
Endangered Species Act consultation for the existing project typically occurs for each
renourishment cycle with the most recent consultation occurring in 2018. Since construction of the
proposed project will likely not occur until 2024 or 2025 and because of the upcoming expected
designation of red knot critical habitat on Folly Beach, it was concluded that performing detailed
consultation now for the proposed project would likely have to be repeated before initial construction
occurred. In order to avoid unnecessary, repeated consultations, we request your approval/concurrence
to use the 2018 Biological Opinion (BO), with the exception of Term and Condition #1, for the
proposed Folly Beach CSRM project. Term and Condition (T&C) #1 included an environmental
window of November 1 through July 15 for dredging performed by a hydraulic cutterhead dredge and
it appears to be a carryover from the BO that was issued to the City of Folly for a similar project.
Other sections of the 2018 BO acknowledge work occurring outside of the environmental window in
T&C #1 (e.g., the project is described in the “Proposed Action” paragraph as occurring between July
and November and T&C #11 discusses work occurring between July and October).

Prior to initial construction of the proposed Folly Beach CSRM project, USACE will initiate
new formal endangered species consultation. At that time, it is expected that red knot critical habitat
will have been designated on Folly Beach and the specific borrow area that is planned for use during
initial construction will be known, which will allow for a more complete consultation request.
Your approval/concurrence is requested by July 30, 2021. If you have any questions about this
request or the proposed project, please contact Mr. Alan Shirey of my staff by telephone at (843) 3298166 or by e-mail at alan.d.shirey@usace.army.mil.
Respectfully,

Nancy A. Parrish
Chief, Planning and Environmental Branch
Enclosure
cc: Melissa Chaplin

United States Department of the Interior
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July 11 , 2018

Lt. Colonel Jeffrey S. Palazzini
District Engineer
U.S. Anny Corps of Engineers
69A Hagood Avenue
Charleston, SC 29403-5107
Attn:

Bethney Ward

Re:

Folly Beach Shore Protection Project
Charleston County, South Carolina
FWS Log No. 2017-F-0746/2018-F-0273/2018-F-0273-R00l

Dear Colonel Palazzini:
This letter acknowledges the U.S. Fish and Wildlife Service's (Service) July 3, 2018, receipt of
your request to reinitiate the consultation for the Folly Beach Shore Protection Project. We
received all of the information necessary to reinitiate formal consultation for this project as
outlined in the regulations governing interagency consultations (50 CFR 402.14). We will
address the potential impacts this project may have on all federally threatened and endangered
species present within the project area in our Biological Opinion (BO). We have assigned FWS
Log Number 04ES1000-2018-F-0273-R001 to this consultation. Section 7 of the Endangered
Species Act of 1973 allows us up to 90 days to conclude formal consultation with your agency
and an additional 45 days to prepare our BO (unless we mutually agree to an extension).
Therefore, attached is the revised BO.

If you have any questions or concerns about this consultation or the consultation process, please
feel free to contact Ms. Melissa Chaplin ofmy staff at (843) 727-4707 ext. 217. In future
correspondence concerning the project, please reference FWS Log No. 04ES I 000-2018-F-0273R00I.
Sincerely,

~

cTaf~

Field Supervisor

TDM/MKC

United States Department of the Interior
FISH AND WILDLIFE SERVICE
176 Croghan Spur Road, Suite 200
Charleston, South Carolina 29407

July 11, 2018

Lt. Colonel Jeffrey S. Palazzini
District Engineer
U.S. Anny Corps of Engineers
69A Hagood Avenue
Charleston, SC 29403-5107
Attn:

Bethney Ward

Re:

Folly Beach Shore Protection Project
Charleston County, South Carolina
FWS Log No. 04ES1000-2017-0746-R001/04ES1000-2018-F-0273-R001

Dear Colonel Palazzini:
This letter transmits the enclosed revised biological opinion (BO) of the U.S. Fish and Wildlife
Service (Service) for the Folly Beach Shore Protection Project (the Action). The applicant is
proposing to place 1.08 million cubic yards (mcy) of beach quality sand along 18,250 linear feet
of shoreline. The Service received your letter on July 3, 2018, requesting to reinitiate formal
consultation for the Action described in the Folly Beach Shore Protection Project Biological
Assessment of Threatened and Endangered Species. You determined that the Action is may
affect and is likely to adversely affect the loggerhead sea turtle (Caretta caretta) and its critical
habitat.
You determined that the Action is may affect, but not likely to adversely affect the green sea turtle
(Chelonia mydas), the leatherback sea turtle (Dermochelys coriacea), the West Indian manatee
(Trichechus manatus), and the American wood stork (Mycteria americana). The Service concurs
with these determinations, for reasons we explain in section 3 table 1 of the BO. You also
determined that the Action is may affect, but not likely to adversely affect the piping plover
(Charadrius melodus) and its critical habitat and the red knot (Calidris canutus rufa). We did not concur
with this determination in our January 19, 2018, BO due to the presence of the species. We have included
them in this revised BO.

The enclosed revised BO answers your request for formal consultation, concludes that the Action
is not likely to jeopardize the continued existence of the species listed above, and is not likely to
destroy or adversely modify the designated critical habitats listed above. This finding fulfills the
requirements applicable to the Action for completing consultation under §7(a)(2) of the
Endangered Species Act of 1973, as amended (ESA).

The BO includes an Incidental Take Statement, which requires the U.S. Army Corps of
Engineers - Charleston District (Corps) to implement reasonable and prudent measures that the
Service considers necessary or appropriate to minimize the impacts of anticipated take on listed
species. The Incidental take of listed species that is compliance with the terms and conditions of
this statement is exempted from the prohibitions against taking under the ESA.
Reinitiating consultation is required ifthe Corps retains discretionary involvement or control
over the Action (or is authorized by law) when:
a. The amount or extent of incidental take is exceeded;
b. New information reveals that the Action may affect listed species or designated critical
habitat in a manner or to an extent not considered in this BO;
c. The Action is modified in a manner that causes effects to listed species or designated
critical habitat not considered in this BO; or
d. A new species is listed or critical habitat designated that the Action may affect.
A complete administrative record of this consultation is on file in our office at the letterhead
address. If you have any questions about the BO, please contact Ms. Melissa Chaplin at
843-727-4707 extension 217.
·
Sincerely,

~~~~
Field Supervisor

TDM/MKC
Enclosure
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CONSULTATION HISTORY
This section lists key events and correspondence during the course of this consultation. A
complete administrative record of this consultation is on file in the U.S. Fish and Wildlife
Service’s (Service) South Carolina Field Office (SCFO).
2017-06-13 – The Service received the U.S. Army Corps of Engineers’ (Corps) and South
Carolina Department of Health and Environmental Control – Office of Ocean and Coastal
Resource Management’s joint public notice for the City of Folly Beach’s (City) beach
nourishment and groin rehabilitation project on Folly Beach from 8th Street to 14th Street East.
2017-06-28 – The Service provided comments to the Corps regarding the proposed project. The
Service stated that formal consultation needed to be initiated and a Biological Assessment (BA)
needed to be provided.
2017-07-03 – The Service received a letter from the Corps requesting to initiate formal
consultation and the BA for the proposed project.
2017-07-20 – The Service sent a letter to the Corps acknowledging receipt of all information
necessary to initiate the consultation.
2017-11-01 – The Service issued its biological opinion to the Corps.
2017-11-02 – Ms. Melissa Chaplin of the Service received an email from Ms. Bethney Ward of
the Corps regarding the Folly Beach Shore Protection Project. Funding became available for the
Corps’ Planning Division to do the beach renourishment portion of the proposed project.
2017-12-01 – The Service received a letter from the Corps’ Planning Division requesting to
initiate formal consultation and the BA for the proposed project.
2017-12-21 – The Service sent a letter to the Corps acknowledging receipt of all information
necessary to initiate the consultation.
2018-01-11 – Ms. Melissa Chaplin of the Service attended a site visit on Bird Key Stono with
Ms. Bethney Ward and Mr. Alan Shirey of the Corps and Ms. Felicia Sanders of the South
Carolina Department of Natural Resources (SCDNR).
2018-07-03 – The Service received a letter from the Corps’ Planning Division requesting to
reinitiate formal consultation for the project to include placement of an additional 85,000 cubic
yards (cy) of material along an additional 5,250 linear feet (lf) section of beach.
2018-07-11 – The Service sent a letter to the Corps acknowledging receipt of all information
necessary to reinitiate the consultation.
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BIOLOGICAL OPINION
1. INTRODUCTION
A biological opinion (BO) is the document that states the opinion of the Service under the
Endangered Species Act of 1973, as amended (ESA), as to whether a Federal action is likely to:
• Jeopardize the continued existence of species listed as endangered or threatened; or
• Result in the destruction or adverse modification of designated critical habitat.
The Federal action addressed in this BO is a Corps permit for the City of Folly Beach’s proposed
Folly Beach Renourishment and Groin Rehabilitation Project (the Action). This BO considers
the effects of the Action on the loggerhead sea turtle (Caretta caretta) and its designated critical
habitat, piping plover (Charadrius melodus) and its critical habitat, and red knot (Calidris
canutus rufa).
The Corps determined that the Action is not likely to adversely affect the green sea turtle
(Chelonia mydas), the leatherback sea turtle (Dermochelys coriacea), the West Indian manatee
(Trichechus manatus), and the wood stork (Mycteria americana). The Service concurs with
these determinations, for reasons we explain in section 2 of the BO.
A BO evaluates the effects of a Federal action along with those resulting from interrelated and
interdependent actions, and from non-Federal actions unrelated to the proposed Action
(cumulative effects), relative to the status of listed species and the status of designated critical
habitat. A Service opinion that concludes a proposed Federal action is not likely to jeopardize
species and is not likely to destroy or adversely modify critical habitat fulfills the Federal
agency’s responsibilities under §7(a)(2) of the ESA.
“Jeopardize the continued existence” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
that species (50 CFR §402.02). “Destruction or adverse modification” means a direct or indirect
alteration that appreciably diminishes the value of designated critical habitat for the conservation
of a listed species. Such alterations may include, but are not limited to, those that alter the
physical or biological features essential to the conservation of a species or that preclude or
significantly delay development of such features (50 CFR §402.02).
This BO uses hierarchical numeric section headings. Primary (level-1) sections are labeled
sequentially with a single digit (e.g., 2. PROPOSED ACTION). Secondary (level-2) sections
within each primary section are labeled with two digits (e.g., 2.1. Action Area), and so on for
level-3 sections. The basis of our opinion for each listed species and each designated critical
habitat identified in the first paragraph of this introduction is wholly contained in a separate
level-1 section that addresses its status, environmental baseline, effects of the Action, cumulative
effects, and conclusion.
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2. PROPOSED ACTION
Folly Beach
The proposed project includes: (1) The Corps placing 840,000 cy of beach quality sand along
18,250 lf of shoreline from 8th Street East to the last groin past the last structure on the east end
of the island and from the terminal groin in the Folly Beach County Park to 7th Street West; (2)
The City placing 3,470 cy of rock, 1,160 cy of concrete, and 778 cy of marine mattresses to
repair nine existing groins between 8th Street and 14th Street East; and (3) The Corps placing an
additional 200,000 cy to create a wider protective berm along 6,900 lf of shoreline from 8th
Street East to 3rd Street West (Figures 1 and 2). The proposed project will take place in
conjunction with the upcoming Corps’ Folly River navigation channel dredging project, which
involves dredging the channel and using the beach quality sand from the project for beach
renourishment via a hydraulic dredge. Construction is expected to take nine months to complete.
The construction window is anticipated to extend from July through November.
Bird Key Stono
The proposed project includes the Corps placing up to 40,000 cy of beach quality sand from the
borrow area on Bird Key Stono in a six acre area on the northeast edge of the island (Figure 3).
The sand will be placed above the high tide line to minimize impacts to intertidal benthic
invertebrates. Construction is expected to take up to one week to complete. The timing of the
sand placement will be coordinated with the Service and the South Carolina Department of
Natural Resources (SCDNR) and will occur prior to mid-March to minimize impacts to nesting
shorebirds and seabirds and migratory nonbreeding piping plovers and red knots.

2.1. Action Area
For purposes of consultation under ESA §7, the action area is defined 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). The “Action Area” for this consultation includes the entire shoreline
of Folly Beach and Bird Key Stono (Figures 1, 2, and 3).
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Figure 1. Location of the beach renourishment (Corps 2017).

Figure 2. Location of the groin construction (ATM 2017).

3

Figure 3. Location of sand placement on Bird Key Stono (Corps 2017).

2.2. Renourishment
The renourishment portion of the proposed Action consists of the beneficial use of dredged
material from the Corps’ navigation maintenance dredging of the Folly River Federal Navigation
Channel (Figure 4). The Corps plans to pump up to 955,000 cy of the dredged material via
hydraulic dredge between 8th Street and 14th Street East to the last groin past the last structure on
the east end of the island and up to 40,000 cy on the northeast edge of Bird Key Stono above the
high tide line. The renourishment portion of the Action is anticipated to take up to nine months
to complete operating 24 hours a day. Heavy equipment and pipeline will be stored on the beach
and used to complete the Action.

j

Figure 4. Location of borrow area for the proposed action (ATM 2017).
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2.3. Groin Rehabilitation
The groin rehabilitation portion of the proposed Action consists of restoring the original
functionality of nine groins. The existing groins will not be extended or expanded. Additional
armor stone will be added to the existing rock that can be salvaged from the groins and restacked into an engineered section along the entire length of the structure footprint. In cases
where all the rock structure is gone, marine mattresses will be added to form a base for the new
armor stone and to minimize scour and settling. The rehabilitation materials will consist of rock,
marine mattresses, geogrid composite, small stone, poured concrete, and grout. Construction
materials for the groins will be delivered to the site via barge or trucks. Heavy equipment will be
used to rehabilitate the groins and each of the nine groins is anticipated to take up to one month
to complete. Since the rehabilitation of all nine groins will take up to nine months, the work will
likely coincide with the loggerhead sea turtle nesting season.

2.4. Interrelated and Interdependent Actions
A BO evaluates the effects of a proposed Federal action. For purposes of consultation under
ESA §7, the effects of a Federal action on listed species or critical habitat include the direct and
indirect effects of the action, and the effects of interrelated or interdependent actions. “Indirect
effects are those that are caused by the proposed action and are later in time, but still are
reasonably certain to occur. Interrelated actions are those that are part of a larger action and
depend on the larger action for their justification. Interdependent actions are those that have no
independent utility apart from the action under consideration” (50 CFR §402.02).
In its request for consultation, the Corps did not describe, and the Service is not aware of, any
interrelated or interdependent actions to the Action. Therefore, this BO does not further address
the topic of interrelated or interdependent actions.

3. CONCURRENCE
The Corps determined that the Action is not likely to adversely affect the green sea turtle
(Chelonia mydas), the leatherback sea turtle (Dermochelys coriacea), the West Indian manatee
(Trichechus manatus), and the wood stork (Mycteria americana). The Service concurs with these
determinations, for reasons we explain in this section (Table 1).
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Table 1. Species Evaluated for Effects from the Action.

SPECIES OR CRITICAL PRESENT IN ACTION
HABITAT
AREA
Green sea turtle

I

Leatherback sea turtle

West Indian manatee

Wood stork

I

Possible, but rare. No
green sea turtle nests
have been documented
on Folly Beach to date.
Yes, but rare.
Leatherback sea turtle
nests were documented
on Folly Beach in 2003,
2010, and 2012.
Possible if water
temperatures are >68°F.
Possible in shallow
water along the edges of
the Folly River.

PRESENT IN ACTION
AREA BUT “NOT LIKELY
TO BE ADVERSELY
AFFECTED” BASED ON
Protection measures in place for
the loggerhead sea turtle

IProtection measures in place for

I

the loggerhead sea turtle

Implementation of Standard
Manatee Construction
Conditions (Appendix A)
Limited foraging habitat
adjacent to dredge operations.

This concurrence concludes consultation for the listed species named in this section, and these
are not further addressed in this BO. The circumstances described in the Reinitiation Notice of
this BO that require reinitiating consultation for the Action, except for exceeding the amount or
extent of incidental take, also apply to these species and critical habitats.

4. LOGGERHEAD SEA TURTLE
The Service and National Marine Fisheries Service (NMFS) share Federal jurisdiction for sea
turtles under the ESA. The Service has responsibility for sea turtles on the nesting beach. The
NMFS has jurisdiction for sea turtles in the marine environment. In accordance with the ESA,
the Service completes consultations with all Federal agencies for actions that may adversely
affect sea turtles on the nesting beach. The Service’s analysis only addresses activities that may
impact nesting sea turtles, their nests and eggs, and hatchlings as they emerge from the nest and
crawl to the sea. NMFS assesses and consults with Federal agencies concerning potential
impacts to sea turtles in the marine environment, including updrift and downdrift nearshore areas
affected by sand placement projects on the beach.

4.1. Status of Species
This section summarizes best available data about the biology and current condition of the
loggerhead sea turtle throughout its range that are relevant to formulating an opinion about the
Action. The Service published its decision to list the loggerhead sea turtle as threatened on July
28, 1978 (43 FR 32800). On September 22, 2011, the loggerhead sea turtle’s listing under the
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ESA was revised from a single threatened species to nine distinct population segments (DPS)
listed as either threatened or endangered. The nine DPSs and their statuses are:
Northwest Atlantic Ocean DPS – threatened
Northeast Atlantic Ocean – endangered
Mediterranean Sea DPS – endangered
South Atlantic Ocean DPS – threatened
North Pacific Ocean DPS – endangered
South Pacific Ocean DPS – endangered
North Indian Ocean DPS – endangered
Southwest Indian Ocean – threatened
Southeast Indo-Pacific Ocean DPS – threatened
4.1.1. Species Description
The loggerhead sea turtle grows to an average weight of about 200 pounds and is characterized
by a large head with blunt jaws. Adults and subadults have a reddish-brown carapace. Scales on
the top of the head and top of the flippers are also reddish-brown with yellow on the borders.
Hatchlings are a dull brown color (NMFS 2009). The loggerhead feeds on mollusks,
crustaceans, fish, and other marine animals. The loggerhead may be found hundreds of miles out
to sea, as well as in inshore areas such as bays, lagoons, salt marshes, creeks, ship channels, and
the mouths of large rivers. Coral reefs, rocky places, and shipwrecks are often used as feeding
areas. Within the Northwest Atlantic, the majority of nesting activity occurs from April through
September, with a peak in June and July (Williams-Walls et al. 1983, Dodd 1988, Weishampel et
al. 2006). Nesting occurs within the Northwest Atlantic along the coasts of North America,
Central America, northern South America, the Antilles, Bahamas, and Bermuda, but is
concentrated in the southeastern U.S. and on the Yucatán Peninsula in Mexico on open beaches
or along narrow bays having suitable sand (Sternberg 1981, Ehrhart 1989, Ehrhart et al. 2003,
NMFS and USFWS 2008).
4.1.2. Life History
Loggerheads are long-lived, slow-growing animals that use multiple habitats across entire ocean
basins throughout their life history. This complex life history encompasses terrestrial, nearshore,
and open ocean habitats. The three basic ecosystems in which loggerheads live are the:
1. Terrestrial zone (supralittoral) - the nesting beach where oviposition (egg laying) and
embryonic development and hatching occur.

2. Neritic zone - the inshore marine environment (from the surface to the sea floor) where
water depths do not exceed 656 feet. The neritic zone generally includes the continental
shelf, but in areas where the continental shelf is very narrow or nonexistent, the neritic
zone conventionally extends to areas where water depths are less than 656 feet.
3. Oceanic zone - the vast open ocean environment (from the surface to the sea floor) where
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water depths are greater than 656 feet.
Maximum intrinsic growth rates of sea turtles are limited by the extremely long duration of the
juvenile stage and fecundity. Loggerheads require high survival rates in the juvenile and adult
stages, which are common constraints critical to maintaining long-lived, slow-growing species,
to achieve positive or stable long-term population growth (Congdon et al. 1993, Heppell 1998,
Crouse 1999, Heppell et al. 1999, 2003, Musick 1999).
The generalized life history of Atlantic loggerheads is shown in Figure 5 (from Bolten 2003).

ZONE
Nestmg Beach (supralittoral)
Ov1pus111on
Egg . Embryo. Hatcnlmg Stage

NERITIC ZONE

NERITIC ZONE
_

Reproductive Stage
lntcrnesting Habital

,--- -

Hatchling Swi rn Frenzy Stage
Post•Ha1chling Transitional Stage

------ ---- ,

: NEA ITIC &
: OCEANIC ZONES
I

1

Reproduciwe Stage

I

OCEANIC ZONE

: Migr c111on Corridors
Breeding Habitats

: _______________ :

Oceanic Ju venile S1age

NER ITIC ZONE

Nent1c Juvenile Stage
Adult Stage

Pelagic (Epipelagic)

I
I

Seasonal Movements ( orth & South)
Developmental Movements

I
I
I

I

I

{P r~~~ry Habitat and Foraging

I

I

Beyav1or
) '

I
I

~

I

Pelagic

I

Ep 1bcnth1c / Ocmorsal

c;- ,,~ ·-·

Banks and Seamounls

'

I

~ r y Hab11a1 and ~oragtng Beh.1v1or)

OCEANIC

''

'

&NERITIC ZONES

Juvenile Transitional Stago

Figure 5. Life history stages of a loggerhead turtle. The boxes represent life stages and the
corresponding ecosystems, solid lines represent movements between life stages and
ecosystems, and dotted lines are speculative (Bolten 2003).
Numbers of nests and nesting females are often highly variable from year to year due to a
number of factors including environmental stochasticity, periodicity in ocean conditions,
anthropogenic effects, and density-dependent and density-independent factors affecting survival,
somatic growth, and reproduction (Meylan 1982, Hays 2000, Chaloupka 2001, Solow et al.
2002). Despite these sources of variation, and because female turtles exhibit strong nest site
fidelity, a nesting beach survey can provide a valuable assessment of changes in the adult female
population, provided that the study is sufficiently long and effort and methods are standardized
(Meylan 1982, Gerrodette and Brandon 2000, Reina et al. 2002). Table 2 summarizes key life
history characteristics for loggerheads nesting in the U.S.
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Table 2. Typical values of life history parameters for loggerheads nesting in the U.S.
(NMFS and Service 2008).

1
2
3
4
5
6
7
8
9
10
11

Life History Trait

Data

Clutch size (mean)

100-126 eggs1

Incubation duration (varies depending on time of year and
latitude)

Range = 42-75 days2,3

Pivotal temperature (incubation temperature that produces an
equal number of males and females)

84˚F5

Nest productivity (emerged hatchlings/total eggs) x 100
(varies depending on site specific factors)

45-70 percent2,6

Clutch frequency (number of nests/female/season)

3-4 nests7

Internesting interval (number of days between successive
nests within a season)

12-15 days8

Juvenile (<34 inches Curved Carapace Length) sex ratio

65-70 percent female4

Remigration interval (number of years between successive
nesting migrations)

2.5-3.7 years9

Nesting season

late April-early September

Hatching season

late June-early November

Age at sexual maturity

32-35 years10

Life span

>57 years11

Dodd (1988).
Dodd and Mackinnon (1999, 2000, 2001, 2002, 2003, 2004).
Witherington (2006) (information based on nests monitored throughout Florida beaches in 2005, n = 865).
NMFS (2001); Foley (2005).
Mrosovsky (1988).
Witherington (2006) (information based on nests monitored throughout Florida beaches in 2005, n = 1,680).
Murphy and Hopkins (1984); Frazer and Richardson (1985); Hawkes et al. 2005; Scott 2006.
Dodd (1988).
Richardson et al. (1978); Bjorndal et al. (1983).
Snover (2005).
Dahlen et al. (2000).

Loggerheads nest on ocean beaches and occasionally on estuarine shorelines with suitable sand.
Nests are typically laid between the high tide line and the dune front (Routa 1968, Witherington
1986, Hailman and Elowson 1992). Wood and Bjorndal (2000) evaluated four environmental
factors (slope, temperature, moisture, and salinity) and found that slope had the greatest
influence on loggerhead nest-site selection on a beach in Florida. Loggerheads appear to prefer
relatively narrow, steeply sloped, coarse-grained beaches, although nearshore contours may also
play a role in nesting beach site selection (Provancha and Ehrhart 1987).
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The warmer the sand surrounding the egg chamber, the faster the embryos develop (Mrosovsky
and Yntema 1980). Sand temperatures prevailing during the middle third of the incubation
period also determine the sex of hatchling sea turtles (Mrosovsky and Yntema 1980). Incubation
temperatures near the upper end of the tolerable range produce only female hatchlings while
incubation temperatures near the lower end of the tolerable range produce only male hatchlings.
Loggerhead hatchlings pip and escape from their eggs over a 1- to 3-day interval and move
upward and out of the nest over a 2- to 4-day interval (Christens 1990). The time from pipping
to emergence ranges from 4 to 7 days with an average of 4.1 days (Godfrey and Mrosovsky
1997). Hatchlings emerge from their nests en masse almost exclusively at night, and presumably
using decreasing sand temperature as a cue (Hendrickson 1958, Mrosovsky 1968, Witherington
et al. 1990). Moran et al. (1999) concluded that a lowering of sand temperatures below a critical
threshold, which most typically occurs after nightfall, is the most probable trigger for hatchling
emergence from a nest. After an initial emergence, there may be secondary emergences on
subsequent nights (Carr and Ogren 1960, Witherington 1986, Ernest and Martin 1993, Houghton
and Hays 2001).
Hatchlings use a progression of orientation cues to guide their movement from the nest to the
marine environments where they spend their early years (Lohmann and Lohmann 2003).
Hatchlings first use light cues to find the ocean. On naturally lighted beaches without artificial
lighting, ambient light from the open sky creates a relatively bright horizon compared to the dark
silhouette of the dune and vegetation landward of the nest. This contrast guides the hatchlings to
the ocean (Daniel and Smith 1947, Limpus 1971, Salmon et al. 1992, Witherington and Martin
1996, Witherington 1997, Stewart and Wyneken 2004).
Loggerheads in the Northwest Atlantic display complex population structure based on life
history stages. Based on mitochondrial deoxyribonucleic acid (mtDNA), oceanic juveniles show
no structure, neritic juveniles show moderate structure, and nesting colonies show strong
structure (Bowen et al. 2005). In contrast, a survey using microsatellite (nuclear) markers
showed no significant population structure among nesting populations (Bowen et al. 2005),
indicating that while females exhibit strong philopatry, males may provide an avenue of gene
flow between nesting colonies in this region.
4.1.3. Numbers, Reproduction, and Distribution
The loggerhead occurs throughout the temperate and tropical regions of the Atlantic, Pacific, and
Indian Oceans (Dodd 1988). However, the majority of loggerhead nesting is at the western rims
of the Atlantic and Indian Oceans. The most recent reviews show that only two loggerhead
nesting beaches have greater than 10,000 females nesting per year (Baldwin et al. 2003, Ehrhart
et al. 2003, Kamezaki et al. 2003, Limpus and Limpus 2003, Margaritoulis et al. 2003):
Peninsular Florida (U.S.) and Masirah (Oman). Those beaches with 1,000 to 9,999 females
nesting each year are Georgia through North Carolina (U.S.), Quintana Roo and Yucatán
(Mexico), Cape Verde Islands (Cape Verde, eastern Atlantic off Africa), and Western Australia
(Australia). Smaller nesting aggregations with 100 to 999 nesting females annually occur in the
Northern Gulf of Mexico (U.S.), Dry Tortugas (U.S.), Cay Sal Bank (Bahamas), Sergipe and
Northern Bahia (Brazil), Southern Bahia to Rio de Janerio (Brazil), Tongaland (South Africa),

10

Mozambique, Arabian Sea Coast (Oman), Halaniyat Islands (Oman), Cyprus, Peloponnesus
(Greece), Island of Zakynthos (Greece), Turkey, Queensland (Australia), and Japan.
The loggerhead is commonly found throughout the North Atlantic including the Gulf of Mexico,
the northern Caribbean, the Bahamas archipelago, and eastward to West Africa, the western
Mediterranean, and the west coast of Europe.
The major nesting concentrations in the U.S. are found in South Florida. However, loggerheads
nest from Texas to Virginia. Total estimated nesting in the U.S. has fluctuated between 49,000
and 90,000 nests per year from 1999-2010 (NMFS and Service 2008, FWC/FWRI 2010). About
80 percent of loggerhead nesting in the southeast U.S. occurs in six Florida counties (Brevard,
Indian River, St. Lucie, Martin, Palm Beach, and Broward Counties). Adult loggerheads are
known to make considerable migrations between foraging areas and nesting beaches (Schroeder
et al. 2003, Foley et al. 2008). During non-nesting years, adult females from U.S. beaches are
distributed in waters off the eastern U.S. and throughout the Gulf of Mexico, Bahamas, Greater
Antilles, and Yucatán.
From a global perspective, the U.S. nesting aggregation is of paramount importance to the
survival of the species as is the population that nests on islands in the Arabian Sea off Oman
(Ross 1982, Ehrhart 1989, Baldwin et al. 2003). Based on standardized daily surveys of the
highest nesting beaches and weekly surveys on all remaining island nesting beaches,
approximately 50,000, 67,600, and 62,400 nests, were estimated in 2008, 2009, and 2010,
respectively (Conant et al. 2009). The status of the Oman loggerhead nesting population,
reported to be the largest in the world (Ross 1979), is uncertain because of the lack of long-term
standardized nesting or foraging ground surveys and its vulnerability to increasing development
pressures near major nesting beaches and threats from fisheries interaction on foraging grounds
and migration routes (Possardt 2005). The loggerhead nesting aggregations in Oman and the
U.S. account for the majority of nesting worldwide.
Distribution
Five recovery units have been identified in the Northwest Atlantic based on genetic differences
and a combination of geographic distribution of nesting densities, geographic separation, and
geopolitical boundaries (NMFS and USFWS 2008). Recovery units are subunits of a listed
species that are geographically or otherwise identifiable and essential to the recovery of the
species. Recovery units are individually necessary to conserve genetic robustness, demographic
robustness, important life history stages, or some other feature necessary for long-term
sustainability of the species. The five recovery units identified in the Northwest Atlantic are:
1. Northern Recovery Unit (NRU) - defined as loggerheads originating from nesting
beaches from the Florida-Georgia border through southern Virginia (the northern
extent of the nesting range);
2. Peninsula Florida Recovery Unit (PFRU) - defined as loggerheads originating from
nesting beaches from the Florida-Georgia border through Pinellas County on the
west coast of Florida, excluding the islands west of Key West, Florida;
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3. Dry Tortugas Recovery Unit (DTRU) - defined as loggerheads originating from
nesting beaches throughout the islands located west of Key West, Florida;
4. Northern Gulf of Mexico Recovery Unit (NGMRU) - defined as loggerheads
originating from nesting beaches from Franklin County on the northwest Gulf coast
of Florida through Texas; and
5. Greater Caribbean Recovery Unit (GCRU) - composed of loggerheads originating
from all other nesting assemblages within the Greater Caribbean (Mexico through
French Guiana, The Bahamas, Lesser Antilles, and Greater Antilles).

The mtDNA analyses show that there is limited exchange of females among these recovery units
(Ehrhart 1989, Foote et al. 2000, NMFS 2001, Hawkes et al. 2005). Based on the number of
haplotypes, the highest level of loggerhead mtDNA genetic diversity in the Northwest Atlantic
has been observed in females of the GCRU that nest at Quintana Roo, Mexico (Encalada et al.
1999, Nielsen 2010).
Nuclear DNA analyses show that there are no substantial subdivisions across the loggerhead
nesting colonies in the southeastern U.S. Male-mediated gene flow appears to be keeping the
subpopulations genetically similar on a nuclear DNA level (Francisco-Pearce 2001).
Historically, the literature has suggested that the northern U.S. nesting beaches (NRU and
NGMRU) produce a relatively high percentage of males and the more southern nesting beaches
(PFRU, DTRU, and GCRU) a relatively high percentage of females (e.g., Hanson et al. 1998,
NMFS 2001, Mrosovsky and Provancha 1989). The NRU and NGMRU were believed to play
an important role in providing males to mate with females from the more female-dominated
subpopulations to the south. However, in 2002 and 2003, researchers studied loggerhead sex
ratios for two of the U.S. nesting subpopulations, the northern and southern subpopulations
(NGU and PFRU, respectively) (Blair 2005, Wyneken et al. 2005). The study produced
interesting results. In 2002, the northern beaches produced more females and the southern
beaches produced more males than previously believed. However, the opposite was true in 2003
with the northern beaches producing more males and the southern beaches producing more
females in keeping with prior literature. Wyneken et al. (2005) speculated that the 2002 result
may have been anomalous; however, the study did point out the potential for males to be
produced on the southern beaches. Although this study revealed that more males may be
produced on southern recovery unit beaches than previously believed, the Service maintains that
the NRU and NGMRU play an important role in the production of males to mate with females
from the more southern recovery units.
The NRU is the second largest loggerhead recovery unit within the Northwest Atlantic Ocean
DPS. Annual nest totals from northern beaches averaged 5,215 nests from 1989-2008, a period
of near-complete surveys of NRU nesting beaches, representing approximately 1,272 nesting
females per year (4.1 nests per female, Murphy and Hopkins 1984) (NMFS and Service 2008).
Since 2008, annual nests totals from NRU beaches have steadily increased with a record high of
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11,275 nests in 2016 (www.seaturtle.org). Nesting in Georgia reached a new record in 2016
(3289) but only reached 2144 nests in 2017. South Carolina had the two highest years of nesting
on record in 2016 (6,446 nests) and 2017 (5,226 nests). North Carolina had 1622 nests in 2016
and 1193 nests in 2017, which is well above the average of 715. The Georgia, South Carolina,
and North Carolina nesting data come from the seaturtle.org Sea Turtle Nest Monitoring System,
which is populated with data input by the State agencies. The loggerhead nesting trend from
daily beach surveys was declining significantly at 1.3 percent annually from 1983 to 2007
(NMFS and Service 2008). Nest totals from aerial surveys conducted by the SCDNR showed a
1.9 percent annual decline in nesting in South Carolina from 1980-2007. Overall, there is strong
statistical data to suggest the NRU experienced a long-term decline in the past (NMFS and
USFWS 2008). Currently, however, nesting for the NRU is showing possible signs of stabilizing
(76 FR 58868).
The PFRU is the largest loggerhead recovery unit within the Northwest Atlantic Ocean DPS and
represents approximately 87 percent of all nesting effort in the DPS (Ehrhart et al. 2003). A
near-complete nest census of the PFRU undertaken from 1989 to 2007 revealed a mean of
64,513 loggerhead nests per year representing approximately 15,735 females nesting per year
(4.1 nests per female, Murphy and Hopkins 1984) (FWC 2008, NMFS and USFWS 2008). This
near-complete census provides the best statewide estimate of total abundance, but because of
variable survey effort, these numbers cannot be used to assess trends. Loggerhead nesting trends
are best assessed using standardized nest counts made at Index Nesting Beach Survey (INBS)
sites surveyed with constant effort over time. In 1979, the Statewide Nesting Beach Survey
(SNBS) program was initiated to document the total distribution, seasonality, and abundance of
sea turtle nesting in Florida. In 1989, the INBS program was initiated in Florida to measure
seasonal productivity, allowing comparisons between beaches and between years (FWC 2009).
Of the 190 SNBS surveyed areas, 33 participate in the INBS program (representing 30 percent of
the SNBS beach length). Using INBS nest counts, a significant declining trend was documented
for the Peninsular Florida Recovery Unit, where nesting declined 26 percent over the 20-year
period from 1989–2008, and declined 41 percent over the period 1998-2008 (NMFS and USFWS
2008, Witherington et al. 2009). However, with the addition of nesting data through 2016, the
nesting trend for the PFRU did not show a nesting decline statistically different from zero (76 FR
58868, Brost 2017).
The NGMRU is the third largest nesting assemblage among the four U.S. recovery units.
Nesting surveys conducted on approximately 186 miles of beach within the NGMRU (Alabama
and Florida only) were undertaken between 1995 and 2007 (statewide surveys in Alabama began
in 2002). The mean nest count during this 13-year period was 906 nests per year, which equates
to about 221 females nesting per year (4.1 nests per female, Murphy and Hopkins 1984, FWC
2008, NMFS and USFWS 2008). Evaluation of long-term nesting trends for the NGMRU is
difficult because of changed and expanded beach coverage. Loggerhead nesting trends are best
assessed using standardized nest counts made at INBS sites surveyed with constant effort over
time. Using Florida INBS data for the NGMRU (FWC 2008), a log-linear regression showed a
significant declining trend of 4.7 percent annually from 1997-2008 (NMFS and USFWS 2008).
The DTRU, located west of the Florida Keys, is the smallest of the identified recovery units. A
near-complete nest census of the DTRU was undertaken from 1995 to 2004, excluding 2002, (9
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years surveyed) revealed a mean of 246 nests per year, which equates to about 60 females
nesting per year (4.1 nests per female, Murphy and Hopkins 1984, FWC 2008, NMFS and
USFWS 2008). The nesting trend data for the DTRU are from beaches that are not part of the
INBS program, but are part of the SNBS program. A simple linear regression of 1995-2004
nesting data, accounting for temporal autocorrelation, revealed no trend in nesting numbers.
Because of the annual variability in nest totals, it was determined that a longer time series is
needed to detect a trend (NMFS and USFWS 2008).
The GCRU is composed of all other nesting assemblages of loggerheads within the Greater
Caribbean and is the third largest recovery unit within the Northwest Atlantic Ocean DPS, with
the majority of nesting at Quintana Roo, Mexico. Statistically valid analyses of long-term
nesting trends for the entire GCRU are not available because there are few long-term
standardized nesting surveys representative of the region. Additionally, changing survey effort
at monitored beaches and scattered and low-level nesting by loggerheads at many locations
currently precludes comprehensive analyses. The most complete data are from Quintana Roo
and Yucatán, Mexico, where an increasing trend was reported over a 15-year period from 19872001 (Zurita et al. 2003). However, TEWG (2009) reported a greater than 5 percent annual
decline in loggerhead nesting from 1995-2006 at Quintana Roo.
4.1.4. Conservation Needs and Threats
Conservation needs: Recovery Criteria (only the Demographic Recovery Criteria are presented
below; for the Listing Factor Recovery Criteria, see NMFS and USFWS 2008)
1. Number of Nests and Number of Nesting Females
a. NRU
i. There is statistical confidence (95 percent) that the annual rate of increase
over a generation time of 50 years is 2 percent or greater resulting in a total
annual number of nests of 14,000 or greater for this recovery unit
(approximate distribution of nests is North Carolina =14 percent [2,000 nests],
South Carolina =66 percent [9,200 nests], and Georgia =20 percent [2,800
nests]); and
ii. This increase in number of nests must be a result of corresponding increases
in number of nesting females (estimated from nests, clutch frequency, and
remigration interval).

b. PFRU
i. There is statistical confidence (95 percent) that the annual rate of increase
over a generation time of 50 years is statistically detectable (one percent)
resulting in a total annual number of nests of 106,100 or greater for this
recovery unit; and
ii. This increase in number of nests must be a result of corresponding increases
in number of nesting females (estimated from nests, clutch frequency, and
remigration interval).
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c. DTRU
i. There is statistical confidence (95 percent) that the annual rate of increase
over a generation time of 50 years is three percent or greater resulting in a
total annual number of nests of 1,100 or greater for this recovery unit; and
ii. This increase in number of nests must be a result of corresponding increases
in number of nesting females (estimated from nests, clutch frequency, and
remigration interval).
d. NGMRU
i. There is statistical confidence (95 percent) that the annual rate of increase
over a generation time of 50 years is three percent or greater resulting in a
total annual number of nests of 4,000 or greater for this recovery unit
(approximate distribution of nests (2002-2007) is Florida= 92 percent [3,700
nests] and Alabama =8 percent [300 nests]); and
ii. This increase in number of nests must be a result of corresponding increases
in number of nesting females (estimated from nests, clutch frequency, and
remigration interval)
e. GCRU
i. The total annual number of nests at a minimum of three nesting assemblages,
averaging greater than 100 nests annually (e.g., Yucatán, Mexico; Cay Sal
Bank, Bahamas) has increased over a generation time of 50 years; and
ii. This increase in number of nests must be a result of corresponding increases
in number of nesting females (estimated from nests, clutch frequency, and
remigration interval).
2. Trends in Abundance on Foraging Grounds
A network of in-water sites, both oceanic and neritic across the foraging range is
established and monitoring is implemented to measure abundance. There is statistical
confidence (95 percent) that a composite estimate of relative abundance from these
sites is increasing for at least one generation.
3. Trends in Neritic Strandings Relative to In-water Abundance
1. Stranding trends are not increasing at a rate greater than the trends in in-water
relative abundance for similar age classes for at least one generation.

Threats
Anthropogenic (human) factors that impact hatchlings and adult female turtles on land, or the
success of nesting and hatching include: beach erosion, armoring and nourishment; artificial
lighting; beach cleaning; increased human presence; recreational beach equipment; beach
driving; coastal construction and fishing piers; exotic dune and beach vegetation; and poaching.
An increased human presence at some nesting beaches or close to nesting beaches has led to
secondary threats such as the introduction of exotic fire ants, feral hogs, dogs, and an increased
presence of native species (e.g., raccoons, armadillos, and opossums), which raid and feed on
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turtle eggs. Although sea turtle nesting beaches are protected along large expanses of the
western North Atlantic coast, other areas along these coasts have limited or no protection.
Loggerhead turtles are affected by a completely different set of anthropogenic threats in the
marine environment. These include oil and gas exploration and transportation; marine pollution;
underwater explosions; hopper dredging, offshore artificial lighting; power plant entrainment
and/or impingement; entanglement in debris; ingestion of marine debris; marina and dock
construction and operation; boat collisions; poaching, and fishery interactions. In the oceanic
environment, loggerheads are exposed to a series of longline fisheries that include the U.S.
Atlantic tuna and swordfish longline fisheries, an Azorean longline fleet, a Spanish longline
fleet, and various fleets in the Mediterranean Sea (Aguilar et al. 1995; Bolten et al. 1994; Crouse
1999). There is particular concern about the extensive incidental take of juvenile loggerheads in
the eastern Atlantic by longline fishing vessels. In the neritic environment in waters off the
coastal U.S., loggerheads are exposed to a suite of fisheries in Federal and State waters including
trawl, purse seine, hook and line, gillnet, pound net, longline, dredge, and trap fisheries (NMFS
and USFWS 2007).
Coastal Development
Loss of nesting habitat related to coastal development has had the greatest impact on nesting sea
turtles. Beachfront development not only causes the loss of suitable nesting habitat, but can
result in the disruption of powerful coastal processes accelerating erosion and interrupting the
natural shoreline migration (National Research Council 1990b). This may in turn cause the need
to protect upland structures and infrastructure by armoring, groin placement, beach emergency
berm construction and repair, and beach nourishment, all of which cause changes in, additional
loss of, or impact to the remaining sea turtle habitat. Rice (2012a) identified that approximately
856 miles (40%) of sandy beaches from North Carolina to Texas have been developed (Table 3).

Table 3. The lengths and percentages of sandy oceanfront beach in each state in the
Southeastern U.S. that are developed, undeveloped, and preserved (Rice 2012b).
State

NC

Approximate
Shoreline
Beach Length
(miles)
326

Approximate
Miles of Beach
Developed
(percent of total
shoreline length)
159
(49%)
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Approximate
Miles of Beach
Undeveloped
(percent of total
shoreline length)a
167
(51%)

Approximate
Miles of Beach
Preserved
(percent of total
shoreline length)b
178.7
(55%)

SC

182

GA

90

FL

809

-Atlantic

372

-Gulf

437

AL

46

MS - barrier island
coast

27

MS - mainland coast

51c

LA

218

TX

370
TOTAL

2,119

93
(51%)
15
(17%)
459
(57%)
236
(63%)
223
(51%)
25
(55%)
0
(0%)
41
(80%)
13
(6%)
51
(14%)
856
(40%)

89
(49%)
75
(83%)
351
(43%)
136
(37%)
215
(49%)
21
(45%)
27
(100%)
10
(20%)
205
(94%)
319
(86%)
1,264
(60%)

84
(46%)
68.6
(76%)
297.5
(37%)
132.4
(36%)
168.0.
(38%)
11.2
(24%)
27
(100%)
12.6
(25%)
66.3
(30%)
152.7
(41%)
901.5
(43%)

a

Beaches classified as “undeveloped” occasionally include a few scattered structures.
Preserved beaches include public ownership, ownership by non-governmental conservation organizations, and
conservation easements. The miles of shoreline that have been preserved generally overlap with the miles of
undeveloped beach but may also include some areas (e.g., in North Carolina) that have been developed with
recreational facilities or by private inholdings.
c
The mainland Mississippi coast along Mississippi Sound includes 51.3 miles of sandy beach as of 2010-2011, out
of approximately 80.7 total shoreline miles (the remaining portion is non-sandy, either marsh or armored coastline
with no sand). See Rice 2012b for details.
b

Hurricanes
Hurricanes were probably responsible for maintaining coastal beach habitat upon which sea
turtles depend through repeated cycles of destruction, alteration, and recovery of beach and dune
habitat. Hurricanes generally produce damaging winds, storm tides and surges, and rain, which
can result in severe erosion of the beach and dune systems. Overwash and blowouts are common
on barrier islands. Hurricanes and other storms can result in the direct loss of sea turtle nests,
either by erosion or washing away of the nests by wave action and inundation or “drowning” of
the eggs or pre-emergent hatchlings within the nest, or indirectly by causing the loss of nesting
habitat. Depending on their frequency, storms can affect sea turtles on either a short-term basis
(nests lost for one season and/or temporary loss of nesting habitat) or long-term, if frequent
(habitat unable to recover). The manner in which hurricanes affect sea turtle nesting also
depends on their characteristics (winds, storm surge, rainfall), the time of year (within or outside
of the nesting season), and where the northeast edge of the hurricane crosses land.
Because of the limited remaining nesting habitat in a natural state with no immediate
development landward of the sandy beach, frequent or successive severe weather events could
threaten the ability of certain sea turtle populations to survive and recover. Sea turtles evolved
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under natural coastal environmental events such as hurricanes. The extensive amount of
predevelopment coastal beach and dune habitat allowed sea turtles to survive even the most
severe hurricane events. It is only within the last 20 to 30 years that the combination of habitat
loss to beachfront development and destruction of remaining habitat by hurricanes has increased
the threat to sea turtle survival and recovery. On developed beaches, typically little space
remains for sandy beaches to become reestablished after periodic storms. While the beach itself
moves landward during such storms, reconstruction or persistence of structures at their pre-storm
locations can result in a loss of nesting habitat.
Erosion
A critically eroded area is a segment of shoreline where natural processes or human activity have
caused or contributed to erosion and recession of the beach or dune system to such a degree that
upland development, recreational interests, wildlife habitat, or important cultural resources are
threatened or lost. Critically eroded areas may also include peripheral segments or gaps between
identified critically eroded areas because, although they may be stable or slightly erosional now,
their inclusion is necessary for continuity of management of the coastal system or for the design
integrity of adjacent beach management projects (FDEP 2009). It is important to note that for an
erosion problem area to be critical there must be an existing threat to or loss of one of four
specific interests – upland development, recreation, wildlife habitat, or important cultural
resources.

Beachfront Lighting
Artificial lights along a beach can deter females from coming ashore to nest or misdirect females
trying to return to the surf after a nesting event. A significant reduction in sea turtle nesting
activity has been documented on beaches illuminated with artificial lights (Witherington 1992).
Artificial beachfront lighting may also cause disorientation (loss of bearings) and misorientation
(incorrect orientation) of sea turtle hatchlings. Visual signs are the primary sea-finding
mechanism for hatchlings (Mrosovsky and Carr 1967, Mrosovsky and Shettleworth 1968,
Dickerson and Nelson 1989, Witherington and Bjorndal 1991). Artificial beachfront lighting is a
documented cause of hatchling disorientation and misorientation on nesting beaches (Philibosian
1976, Mann 1977, Witherington and Martin 1996). The emergence from the nest and crawl to
the sea is one of the most critical periods of a sea turtle’s life. Hatchlings that do not make it to
the sea quickly become food for ghost crabs, birds, and other predators, or become dehydrated
and may never reach the sea. In addition, research has documented significant reduction in sea
turtle nesting activity on beaches illuminated with artificial lights (Witherington 1992). During
the 2010 sea turtle nesting season in Florida, over 47,000 turtle hatchlings were documented as
being disoriented (FWC/FWRI 2011).
Predation
Predation of sea turtle eggs and hatchlings by native and introduced species occurs on almost all
nesting beaches. Predation by a variety of predators can considerably decrease sea turtle nest
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hatching success. The most common predators in the southeastern U.S. are ghost crabs
(Ocypode quadrata), raccoons (Procyon lotor), feral hogs (Sus scrofa), foxes (Urocyon
cinereoargenteus and Vulpes vulpes), coyotes (Canis latrans), armadillos (Dasypus
novemcinctus), and fire ants (Solenopsis invicta) (Dodd 1988, Stancyk 1995). In the absence of
nest protection programs in a number of locations throughout the southeast U.S., raccoons may
depredate up to 96 percent of all nests deposited on a beach (Davis and Whiting 1977, Hopkins
and Murphy 1980, Stancyk et al. 1980, Talbert et al. 1980, Schroeder 1981, Labisky et al. 1986).
Beach Driving
The operation of motor vehicles on the beach affects sea turtle nesting by interrupting or striking
a female turtle on the beach, headlights disorienting or misorienting emergent hatchlings,
vehicles running over hatchlings attempting to reach the ocean, and vehicle tracks traversing the
beach that interfere with hatchlings crawling to the ocean. Hatchlings appear to become diverted
not because they cannot physically climb out of the rut (Hughes and Caine 1994), but because
the sides of the track cast a shadow and the hatchlings lose their line of sight to the ocean horizon
(Mann 1977). The extended period of travel required to negotiate tire tracks and ruts may
increase the susceptibility of hatchlings to dehydration and depredation during migration to the
ocean (Hosier et al. 1981).
Driving on the beach can cause sand compaction, which may result in adverse impacts on nest
site selection, digging behavior, clutch viability, and emergence by hatchlings, decreasing nest
success and directly killing pre-emergent hatchlings (Mann 1977, Nelson and Dickerson 1987,
Nelson 1988).
Additionally, the physical changes and loss of plant cover caused by vehicles on dunes can lead
to various degrees of instability, and therefore encourage dune migration. As vehicles move
either up or down a slope, sand is displaced downward, lowering the trail. Since the vehicles
also inhibit plant growth, and open the area to wind erosion, dunes may become unstable, and
begin to migrate. Unvegetated sand dunes may continue to migrate across stable areas as long as
vehicle traffic continues. Vehicular traffic through dune breaches or low dunes on an eroding
beach may cause an accelerated rate of overwash and beach erosion (Godfrey et al. 1978). If
driving is required, the area where the least amount of impact occurs is the beach between the
low and high tide water lines. Vegetation on the dunes can quickly reestablish provided the
mechanical impact is removed.

Climate Change
The varying and dynamic elements of climate science are inherently long term, complex, and
interrelated. Regardless of the underlying causes of climate change, glacial melting and
expansion of warming oceans are causing sea level rise, although its extent or rate cannot as yet
be predicted with certainty. At present, the science is not exact enough to precisely predict when
and where climate impacts will occur. Although we may know the direction of change, it may
not be possible to predict its precise timing or magnitude. These impacts may take place
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gradually or episodically in major leaps.
Climate change has the potential to impact loggerhead sea turtles. Global sea level during the
20th century rose at an estimated rate of about 1.7 millimeters (mm) (0.7 in) per year or an
estimated 17 centimeters (cm) (6.7 in) over the entire 100-year period, a rate that is an order of
magnitude greater than that seen during the several millennia that followed the end of the last ice
age (Bindoff et al. 2007). Global sea level is projected to rise in the 21st century at an even
greater rate. Potential impacts to nesting loggerheads include beach erosion from rising sea
levels, repeated inundation of nests, skewed hatchling sex ratios from rising incubation
temperatures, and abrupt disruption of ocean currents used for natural dispersal during the
complex life cycle (Fish et al. 2005, Fish et al. 2008, Hawkes et al. 2010, Poloczanska et al.
2009). Along developed coastlines, and especially in areas where shoreline protection structures
have been constructed to limit shoreline movement, rising sea levels will cause severe effects on
loggerhead nesting habitat and nesting females and their eggs. 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 intensity of storms and/or changes in prevailing
currents, both of which could lead to increased beach loss due to erosion (Meehl and Teng 2007).
Recreational Beach Use
There is increasing popularity in the southeastern U.S., especially in Florida, for beach
communities to carry out beach cleaning operations to improve the appearance of beaches for
visitors and residents. Beach cleaning occurs on private beaches and on some municipal or
county beaches that are used for nesting by loggerhead sea turtles. Beach cleaning activities
effectively remove “seaweed, fish, glass, syringes, plastic, cans, cigarettes, shells, stone, wood,
and virtually any unwanted debris” (Barber and Sons 2012). Removal of wrack material
(organic material that is washed up onto the beach by surf, tides, and wind) reduces the natural
sand-trapping abilities of beaches and contributes to their destabilization. As beach cleaning
vehicles and equipment move over the sand, sand is displaced downward, lowering the substrate.
Although the amount of sand lost due to single sweeping actions may be small, it adds up
considerably over a period of years (Neal et al. 2007). In addition, since the beach cleaning
vehicles and equipment also inhibit plant growth and open the area to wind erosion, the beach
and dunes may become unstable. According to Defeo et al. 2009, beach cleaning “can result in
abnormally broad unvegetated zones that are inhospitable to dune formation or plant
colonization, thereby enhancing the likelihood of erosion”. This is also a concern because dunes
and vegetation play an important role in minimizing the impacts of artificial beachfront lighting,
which causes disorientation of sea turtle hatchlings and nesting turtles, by creating a barrier that
prevents residential and commercial business lighting from being visible on the beach.
Human presence on the beach at night during the nesting season can reduce the quality of nesting
habitat by deterring or disturbing and causing nesting turtles to avoid otherwise suitable habitat.
In addition, human foot traffic can make a beach less suitable for nesting and hatchling
emergence by increasing sand compaction and creating obstacles to hatchlings attempting to
reach the ocean (Hosier et al. 1981).
The use and storage of lounge chairs, cabanas, umbrellas, catamarans, and other types of
recreational equipment on the beach at night can also make otherwise suitable nesting habitat
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unsuitable by hampering or deterring nesting by adult females and trapping or impeding
hatchlings during their nest to sea migration. The documentation of non-nesting emergences
(also referred to as false crawls) at these obstacles is becoming increasingly common as more
recreational beach equipment is left on the beach at night. Sobel (2002) describes nesting turtles
being deterred by wooden lounge chairs that prevented access to the upper beach.
Sand Placement
Sand placement projects may result in changes in sand density (compaction), beach shear
resistance (hardness), beach moisture content, beach slope, sand color, sand grain size, sand
grain shape, and sand grain mineral content if the placed sand is dissimilar from the original
beach sand (Nelson and Dickerson 1988a). These changes could result in adverse impacts on
nest site selection, digging behavior, clutch viability, and hatchling emergence (Nelson and
Dickerson 1987, Nelson 1988).
Beach nourishment projects create an elevated, wider, and unnatural flat slope berm. Sea turtles
nest closer to the water the first few years after nourishment because of the altered profile (and
perhaps unnatural sediment grain size distribution) (Ernest and Martin 1999, Trindell 2005) Rice
(2012a) identified that approximately 32% of sandy shorelines from North Carolina to Texas
have been modified by sand placement projects (Table 4).
Table 4. Approximate shoreline miles of sandy beach that have been modified by sand
placement activities for each state in the Southeastern U.S. These totals are minimum
numbers, given missing data for some areas (Rice 2012b).
State
NC
SC
GA
FL - Atlantic coast
FL - Gulf coast
AL
MS - barrier island coast
MS - mainland coast
LA
TX
TOTAL

Known Approximate Miles of
Beach Receiving Sand
91.3
67.6
5.5
189.7
189.9
7.5
1.1
43.5
60.4
28.3
684.8+

Proportion of Modified
Sandy Beach Shoreline
28%
37%
6%
51%
43%
16%
4%
85%
28%
8%
32%

Beach compaction and unnatural beach profiles resulting from beach nourishment activities
could negatively impact sea turtles regardless of the timing of projects. Very fine sand or the use
of heavy machinery can cause sand compaction on nourished beaches (Nelson et al. 1987,
Nelson and Dickerson 1988a). Significant reductions in nesting success (i.e., false crawls
occurred more frequently) have been documented on severely compacted nourished beaches
(Fletemeyer 1980, Raymond 1984, Nelson and Dickerson 1987, Nelson et al. 1987), and
increased false crawls may result in increased physiological stress to nesting females. Sand
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compaction may increase the length of time required for female sea turtles to excavate nests and
cause increased physiological stress to the animals (Nelson and Dickerson 1988b). Nelson and
Dickerson (1988c) concluded that, in general, beaches nourished from offshore borrow sites are
harder than natural beaches, and while some may soften over time through erosion and accretion
of sand, others may remain hard for 10 years or more.
These impacts can be minimized by using suitable sand and by tilling (minimum depth of 36
inches) compacted sand after project completion. The level of compaction of a beach can be
assessed by measuring sand compaction using a cone penetrometer (Nelson 1987). Tilling of a
nourished beach with a root rake may reduce the sand compaction to levels comparable to
unnourished beaches. However, a pilot study by Nelson and Dickerson (1988c) showed that a
tilled nourished beach will remain uncompacted for only up to 1 year. Thus, multi-year beach
compaction monitoring and, if necessary, tilling would help to ensure that project impacts on sea
turtles are minimized.
A change in sediment color on a beach could change the natural incubation temperatures of nests
in an area, which, in turn, could alter natural sex ratios. To provide the most suitable sediment
for nesting sea turtles, the color of the nourished sediments should resemble the natural beach
sand in the area. Natural reworking of sediments and bleaching from exposure to the sun would
help to lighten dark nourishment sediments; however, the timeframe for sediment mixing and
bleaching to occur could be critical to a successful sea turtle nesting season.
In-water and Shoreline Alterations
Many navigable mainland or barrier island tidal inlets or beaches along the Atlantic and Gulf of
Mexico coasts are stabilized with jetties or groins. Jetties are built perpendicular to the shoreline
and extend through the entire nearshore zone and past the breaker zone to prevent or decrease
sand deposition in the channel (Kaufman and Pilkey 1979). Groins are also shore-perpendicular
structures that are designed to trap sand that would otherwise be transported by longshore
currents and can cause downdrift erosion (Kaufman and Pilkey 1979). Rice (2012b) identified
over half of inlets from North Carolina to Texas have been modified by some type of structure
(Table 5).
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Table 5. The number of open tidal inlets, inlet modifications, and artificially closed inlets
in each state in the Southeastern U.S. (Rice 2012a).

State

NC
SC
GA
FL - Atlantic
FL - Gulf
AL
MS
LA
TX

Existing Inlets
Habitat Modification Type

Number
of Inlets

Total
Number of
Modified
Inlets

Structuresa

Dredged

Relocated

Mined

Artificially
opened

Artificially
closed

20
47
23
21
48
4
6
34
18
221

17 (85%)
21 (45%)
6 (26%)
19 (90%)
24 (50%)
4 (100%)
4 (67%)
10 (29%)
14 (78%)
119 (54%)

7
17
5
19
20
4
0
7
10
89 (40%)

16
11
3
16
22
3
4
9
13
97 (44%)

3
2
0
0
0
0
0
1
2
8 (4%)

4
3
1
3
6
0
0
2
1
20 (9%)

2
0
0
10
7
0
0
0
11
30 (14%)

11
1
0
0
1
2
0
46
3
64 (N/A)

TOTAL
a
Structures include jetties, terminal groins, groin fields, rock or sandbag revetments, seawalls, and offshore
breakwaters.

These in-water structures have profound effects on adjacent beaches (Kaufman and Pilkey 1979).
Jetties and groins placed to stabilize a beach or inlet prevent normal sand transport, resulting in
accretion of sand on updrift beaches and acceleration of beach erosion downdrift of the structures
(Komar 1983, Pilkey et al. 1984). Witherington et al. (2005) found a significant negative
relationship between loggerhead nesting density and distance from the nearest of 17 ocean inlets
on the Atlantic coast of Florida. The effect of inlets in lowering nesting density was observed
both updrift and downdrift of the inlets, leading researchers to propose that beach instability
from both erosion and accretion may discourage loggerhead nesting.
Following construction, the presence of groins and jetties may interfere with nesting turtle access
to the beach, result in a change in beach profile and width (downdrift erosion, loss of sandy
berms, and escarpment formation), trap hatchlings, and concentrate predatory fishes, resulting in
higher probabilities of hatchling predation. In addition to decreasing nesting habitat suitability,
construction or repair of groins and jetties during the nesting season may result in the destruction
of nests, disturbance of females attempting to nest, and disorientation of emerging hatchlings
from project lighting.

4.2. Environmental Baseline
This section is an analysis of the effects of past and ongoing human and natural factors leading to
the current status of the loggerhead sea turtle, its habitat, and ecosystem within the Action Area.
The environmental baseline is a “snapshot” of the species’ health in the Action Area at the time
of the consultation, and does not include the effects of the Action under review.
South Carolina barrier beaches are part of a complex and dynamic coastal system that
continually respond to inlets, tides, waves, erosion and deposition, longshore sediment transport,
and depletion, fluctuations in sea level, and weather events. The location and shape of the
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coastline perpetually adjusts to these physical forces. Winds move sediment across the dry
beach forming dunes and the island interior landscape. The natural communities contain plants
and animals that are subject to shoreline erosion and deposition, salt spray, wind, drought
conditions, and sandy soils. Vegetative communities include foredunes, primary, and secondary
dunes, interdunal swales, sand pine scrub, and maritime forests. However, the protection or
persistence of these important natural land forms, processes, and wildlife resources is often in
conflict with long-term beach stabilization projects and their indirect effects, i.e., increases in
residential development, infrastructure, and public recreational uses.
South Carolina has approximately 182 miles of coastline and approximately 51% (93/182 miles)
of the coastline is developed (SCDHEC 2010). Approximately 37% (67.6/182 miles) of the
state’s coastline has received sand placement via beach nourishment or dredge disposal
placement (Rice 2012a). South Carolina currently has 47 tidal inlets open and 36% (17/47
inlets) have been stabilized with some type of hard structure(s) along at least one shoreline (Rice
2012b).
Folly Beach is a six mile long barrier island located four miles south of the entrance to
Charleston Harbor and south of the Charleston Harbor jetties, which have interrupted the natural
sediment transport by eliminating sediment bypassing around the harbor’s ebb tidal delta causing
continuous erosion (City of Folly Beach 2015). Before the jetties were built in the late 1800s,
sand that bypassed the Charleston Harbor was transported to Folly Beach. Now the sand either
accumulates on the north side of the jetties or is dredged from the Charleston Harbor entrance
channel and disposed of offshore. In the 1940s and 1950s, the accelerated erosion resulted in the
loss of some beachfront homes and roads (Levine et al. 2009). The South Carolina State
Highway Department installed 48 timber and rock groins along the beachfront in the mid-1900s
as an erosion control measure (City of Folly Beach 2015). These groins are now dilapidated and
are no longer effective for trapping sand. In 1993, the Corps completed the first beach
renourishment under the previously authorized Folly Beach Shore Protection Project. The Corps
completed three additional projects in 2005, 2007, and 2014. In addition to the ongoing Federal
project, the Charleston County Parks and Recreation Commission completed a renourishment of
the Folly Beach County Park, which is located on the west end of the island, and constructed a
terminal groin in 2013 (CSE 2013).
Bird Key Stono
This undeveloped island is a SCDNR Heritage Preserve located in Stono Inlet between Kiawah
Island and Folly Beach. It is managed by SCDNR for seabird and shorebird nesting.
4.2.1. Action Area Numbers, Reproduction, and Distribution
Folly Beach has a nest protection project permitted through SCDNR to conduct daily nesting
surveys, nest relocations, predator control measures, and nest inventories. Folly Beach averages
63.9 nests per year based on a 17-year average (Figure 6). Loggerhead sea turtle nesting occurs
along the entire shoreline. Sea turtles do nest on the Bird Key Stono, but not in large numbers.
Any nests on the island are left in situ regardless of nest location because this island does not
have a turtle project and it is not monitored daily. Nesting on the island is typically documented
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by aerial survey or at the time of a bird survey on the island. Beginning in May nesting females
come ashore to lay their eggs and will nest multiple times on the same beach or on adjacent
beaches through mid-August. Beginning in mid-July, nests will hatch and hatchlings will
emerge at night to head to the water through the end of October.
120
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80
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40
20
0

Figure 6. Annual number of loggerhead sea turtle nests on Folly Beach 2001-2017.
4.2.2. Action Area Conservation Needs and Threats
The Action Area is within the NRU. The Action Area is also designated critical habitat (see
Section 5). Within the Action Area, sea turtle nests are subject to severe erosion, tidal
inundation, storms, and predation. Sea turtle hatchlings are subject to disorientations caused by
artificial lighting, predation, and entrapment. Nesting sea turtles are subject to disorientations
due to artificial lighting and entrapment. The Folly Beach nest protection project volunteers
address some of these threats by relocating nests and calling in lighting ordinance violations near
nests that are about to hatch. Despite these threats, nesting on Folly Beach follows the increasing
trend of nesting within the NRU.

4.3. Effects of the Action
This section analyzes the direct and indirect effects of the Action on the loggerhead sea turtle,
which includes the direct and indirect effects of interrelated and interdependent actions. Direct
effects are caused by the Action and occur at the same time and place. Indirect effects are caused
by the Action, but are later in time and reasonably certain to occur. Our analyses are organized
according to the description of the Action in section 2 of this BO.
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4.3.1. Effects of Beach Renourishment
Beneficial Effects
The placement of sand on a beach with reduced dry foredune habitat may increase sea turtle
nesting habitat if the placed sand is highly compatible (i.e., grain size, shape, color, etc.) with
naturally occurring beach sediments in the area, and compaction and escarpment remediation
measures are incorporated into the project. In addition, a nourished beach that is designed and
constructed to mimic a natural beach system may benefit sea turtles more than an eroding beach
it replaces.
Direct Effects
Potential adverse effects during the project construction phase include disturbance of existing
nests, which may have been missed by surveyors and thus not marked for avoidance, disturbance
of females attempting to nest, and disorientation of emerging hatchlings. In addition, heavy
equipment will be required to construct the beach profile. This equipment will have to traverse
the beach portion of the Action Area, which could result in harm to nesting sea turtles, their
nests, and emerging hatchlings.
1. Equipment during construction
The use of heavy machinery on beaches during a construction project may also have adverse
effects on sea turtles. Equipment left on the nesting beach overnight can create barriers to
nesting females emerging from the surf and crawling up the beach, causing a higher incidence of
false crawls and unnecessary energy expenditure.
The operation of motor vehicles or equipment on the beach to complete the project work at night
affects sea turtle nesting by: interrupting or colliding with a nesting turtle on the beach,
headlights disorienting or misorienting emergent hatchlings, vehicles running over hatchlings
attempting to reach the ocean, and vehicle ruts on the beach interfering with hatchlings crawling
to the ocean. Apparently, hatchlings become diverted not because they cannot physically climb
out of a rut (Hughes and Caine 1994), but because the sides of the track cast a shadow and the
hatchlings lose their line of sight to the ocean horizon (Mann 1977). The extended period of
travel required to negotiate tire ruts may increase the susceptibility of hatchlings to dehydration
and depredation during migration to the ocean (Hosier et al. 1981). Driving directly above or
over incubating egg clutches or on the beach can cause sand compaction, which may result in
adverse impacts on nest site selection, digging behavior, clutch viability, and emergence by
hatchlings, as well as directly kill pre-emergent hatchlings (Mann 1977, Nelson and Dickerson
1987, Nelson 1988).
The physical changes and loss of plant cover caused by vehicles on vegetated areas or dunes can
lead to various degrees of instability and cause dune migration. As vehicles move over the sand,
sand is displaced downward, lowering the substrate. Since the vehicles also inhibit plant growth,
and open the area to wind erosion, the beach and dunes may become unstable. Vehicular traffic
on the beach or through dune breaches or low dunes may cause acceleration of overwash and
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erosion (Godfrey et al. 1978). Driving along the beachfront should be between the low and high
tide water lines. To minimize the impacts to the beach, dunes, and dune vegetation, transport
and access to the construction sites should be from the road to the maximum extent possible.
However, if vehicular access to the beach is necessary, the areas for vehicle and equipment usage
should be designated and marked.
2. Artificial lighting as a result of an unnatural beach slope on the adjacent beach
Visual cues are the primary sea-finding mechanism for hatchling sea turtles (Mrosovsky and
Carr 1967, Mrosovsky and Shettleworth 1968, Dickerson and Nelson 1989, Witherington and
Bjorndal 1991). When artificial lighting is present on or near the beach, it can misdirect
hatchlings once they emerge from their nests and prevent them from reaching the ocean
(Philibosian 1976, Mann 1977, FWC 2007). In addition, a significant reduction in sea turtle
nesting activity has been documented on beaches illuminated with artificial lights (Witherington
1992). Therefore, construction lights along a project beach may deter females from coming
ashore to nest, misdirect females trying to return to the surf after a nesting event, and misdirect
emergent hatchlings from adjacent non-project beaches.
The unnatural sloped beach adjacent to the structure exposes sea turtles and their nests to lights
that were less visible, or not visible, from nesting areas before the sand placement activity,
leading to a higher mortality of hatchlings. Review of over 10 years of empirical information
from beach nourishment projects indicates that the number of sea turtles impacted by lights
increases on the post-construction berm. A review of selected nourished beaches in Florida
(South Brevard, North Brevard, Captiva Island, Ocean Ridge, Boca Raton, Town of Palm Beach,
Longboat Key, and Bonita Beach) indicated disorientation reporting increased by approximately
300 percent the first nesting season after project construction and up to 542 percent the second
year compared to pre-nourishment reports (Trindell et al. 2005).
Specific examples of increased lighting disorientations after a sand placement project include
Brevard and Palm Beach Counties, Florida. A sand placement project in Brevard County,
completed in 2002, showed an increase of 130 percent in disorientations in the nourished area.
Disorientations on beaches in the County that were not nourished remained constant (Trindell
2007). This same result was also documented in 2003 when another beach in Brevard County
was nourished and the disorientations increased by 480 percent (Trindell 2007). Installing
appropriate beachfront lighting is the most effective method to decrease the number of
disorientations on any developed beach including nourished beaches. A shoreline protection
project was constructed at Ocean Ridge in Palm Beach County, Florida, between August 1997
and April 1998. Lighting disorientation events increased after nourishment. In spite of
continued aggressive efforts to identify and correct lighting violations in 1998 and 1999, 86
percent of the disorientation reports were in the nourished area in 1998 and 66 percent of the
reports were in the nourished area in 1999 (Howard and Davis 1999).
3. Missed nests
Although a nesting survey and nest marking program would reduce the potential for nests to be
impacted by construction activities, nests may be inadvertently missed (when crawls are
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obscured by rainfall, wind, and/or tides) or misidentified as false crawls during daily patrols.
Even under the best of conditions, about seven percent of the nests can be misidentified as false
crawls by experienced sea turtle nest surveyors (Schroeder 1994).
4. Nest relocation
Besides the potential for missing nests during surveys, there is a potential for eggs to be damaged
by nest relocation, particularly if eggs are not relocated within 12 hours of deposition (Limpus et
al. 1979). Relocated nests can incubate at different temperatures than nests left to incubate in
place (in situ) (Mrosovosky and Yntema 1980, Hoekert et al. 1998, Başkale and Kaska 2005,
Tuttle 2007, Bimbi 2009, Tuttle and Rostal 2010, Pintus et al. 2009) and cause skewed sex ratios
(Morreale et al. 1982, Godfrey et al. 1997). Relocated nests can also have higher or lower hatch
success and hatchling emergence than in situ nests (Wyneken et al. 1988, Hoekert et al. 1998,
García et al. 2003, Moody 2000, Kornaraki et al. 2006, Tuttle 2007, McElroy 2009, Pintus et al.
2009) depending on relocation technique and environmental conditions.
Nest relocation can have adverse impacts on gas exchange parameters and the hydric
environment of nests (Limpus et al. 1979, Ackerman 1980, Parmenter 1980, Spotila et al. 1983,
McGehee 1990). Nests relocated into sands deficient in oxygen or moisture can result in
mortality, morbidity, and reduced behavioral competence of hatchlings. Water availability is
known to influence the incubation environment of the embryos and hatchlings of turtles with
flexible-shelled eggs, which has been shown to affect nitrogen excretion (Packard et al. 1984),
mobilization of calcium (Packard and Packard 1986), mobilization of yolk nutrients (Packard et
al. 1985), hatchling size (Packard et al. 1981, McGehee 1990), energy reserves in the yolk at
hatching (Packard et al. 1988), and locomotory ability of hatchlings (Miller et al. 1987).

Indirect Effects
Many of the direct effects of shoreline stabilization projects may persist over time and become
indirect impacts. These indirect effects include increased susceptibility of relocated nests to
catastrophic events, the consequences of potential increased beachfront development, changes in
the physical characteristics of the beach, and the formation of escarpments.
1. Increased susceptibility to catastrophic events
Nest relocation within a nesting season may concentrate eggs in an area making them more
susceptible to catastrophic events. Hatchlings released from concentrated areas also may be
subject to greater predation rates from both land and marine predators, because the predators
learn where to concentrate their efforts (Glenn 1998, Wyneken et al. 1998).
2. Changes in the physical environment
The use of heavy machinery can cause sand compaction (Nelson et al. 1987, Nelson and
Dickerson 1988a). Significant reductions in nesting success (i.e., false crawls occurred more
frequently) have been documented on severely compacted beaches (Fletemeyer 1980, Raymond

28

1984, Nelson and Dickerson 1987, Nelson et al. 1987), and increased false crawls may result in
increased physiological stress to nesting females.
3. Escarpment formation
Escarpments may develop on beaches between groins as the beaches equilibrate to their final
profiles. Escarpments can hamper or prevent access to nesting sites (Nelson and Blihovde 1998)
and can cause adult females to choose unsuitable nesting areas, such as seaward of an
escarpment. These nest sites commonly receive prolonged tidal inundation and erosion, which
results in nest failure.
4.3.2. Effects of Groin Rehabilitation
Beneficial Effects
Groins constructed in appropriate high erosion areas, or to offset the effects of shoreline
armoring, may reestablish a beach where none currently exists, stabilize the beach in rapidly
eroding areas and reduce the potential for escarpment formation, reduce destruction of nests from
erosion, and reduce the need for future sand placement events by extending the interval between
sand placement events. However, caution should be exercised to avoid automatically assuming
the reestablishment of a beach will wholly benefit sea turtle populations without determining the
extent of the groin effect on nesting and hatchling sea turtle behavior.
Direct Effects
The presence of the groins has the potential to adversely affect sea turtles. For instance, they
may interfere with the egress and ingress of adult females at nesting sites; alter downdrift beach
profiles through erosion, escarpment formation, and loss of berms; trap or obstruct hatchlings
during a critical life-history stage; increase hatchling and adult female energy expenditure in
attempts to overcome the structures; and attract additional predatory fish or concentrate existing
predatory fish, thereby increasing the potential of hatchling predation.
1. Equipment during construction (see Section 4.3.1)
2. Entrapment/physical obstruction
Groins have the potential to interfere with the egress or ingress of adult females at nesting sites
where they may proceed around them successfully, abort nesting for that night, or move to
another section of beach to nest. This may cause an increase in energy expenditure, and, if the
bodies of the groins are exposed, may act as a barrier between beach segments and also prevent
nesting on the adjacent beach. In general, the groins are exposed to dissipate wave energy and
facilitate sand bypass, functioning in many cases to stabilize the beach and adjacent areas.
Typically, hatchlings emerge from the nest at night when lower sand temperatures elicit an
increase in hatchling activity (Witherington et al. 1990). After emergence, approximately 20 to
120 hatchlings crawl en masse immediately to the surf using predominately visual cues to orient
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them (Witherington and Salmon 1992, Lohmann et al. 1997). Upon reaching the water, sea
turtle hatchlings orient themselves into the waves and begin a period of hyperactive swimming
activity, or swim frenzy, which lasts for approximately 24 hours (Salmon and Wyneken 1987,
Wyneken et al. 1990, Witherington 1991). The swim frenzy effectively moves the hatchling
quickly away from shallow, predator rich, nearshore waters to the relative safety of deeper water
(Gyuris 1994, Wyneken et al. 2000). The first hour of a hatchling's life is precarious and
predation is high, but threats decrease as hatchlings distance themselves from their natal beaches
(Stancyk 1995, Pilcher et al. 2000). Delays in hatchling migration (both on the beach and in the
water) can cause added expenditures of energy and an increase of time spent in predator rich
nearshore waters. On rare occasions hatchlings will encounter natural nearshore features that are
similar to the emergent structures proposed for this project. However, observations of hatchling
behavior during an encounter with a sand bar at low tide, a natural shore-parallel barrier, showed
the hatchlings maintained their shore-perpendicular path seaward, by crawling over the sand bar
versus deviating from this path to swim around the sand bar through the trough, an easier
alternative. In spite of the design features, the groins may adversely affect sea turtle hatchlings
by serving as a barrier or obstruction to sea turtle hatchlings and delaying offshore migration;
depleting or increasing expenditure of the "swim frenzy" energy critical for allowing hatchlings
to reach the relative safety of offshore development areas; and possibly entrapping hatchlings
within the groins or within eddies or other associated currents.
Indirect Effects
Some of the direct effects of groins may persist over time and become indirect impacts. These
indirect effects include changes in future sand migration and breakdown of erosion control
structures.
1. Future sand migration and erosion
Groins and jetties are shore-perpendicular structures that are designed to trap sand that would
otherwise be transported by longshore currents. Jetties are defined as structures placed to keep
sand from flowing into channels (Kaufman and Pilkey 1979, Komar 1983). In preventing
normal sand transport, these structures accrete updrift beaches while causing accelerated beach
erosion downdrift of the structures (Komar 1983, Pilkey et al. 1984, National Research Council
1987), a process that results in degradation of sea turtle nesting habitat. As sand fills the area
updrift from the groin or jetty, some littoral drift and sand deposition on adjacent downdrift
beaches may occur due to spillover. However, these groins and jetties often force the stream of
sand into deeper offshore water where it is lost from the system (Kaufman and Pilkey 1979).
The greatest changes in beach profile near groins and jetties are observed close to the structures,
but effects eventually may extend many miles along the coast (Komar 1983).
Erosion control structures (e.g., terminal groins, T-groins, and breakwaters), in conjunction with
beach nourishment, can help stabilize U.S. Gulf and Atlantic coast barrier island beaches
(Leonard et al. 1990). However, groins often result in accelerated beach erosion downdrift of the
structures (Komar 1983, National Research Council 1987) and corresponding degradation of
suitable sea turtle nesting habitat (NMFS and Service 1991, 1992). Initially, the greatest changes
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are observed close to the structures, but effects may eventually extend significant distances along
the coast (Komar 1983).
Groins operate by blocking the natural longshore transport of littoral drift (Kaufman and Pilkey
1979, Komar 1983). Once sand fills the updrift groin area, some littoral drift deposition on
adjacent downdrift beaches occurs due to spillover. However, groins often force the river of
sand into deeper offshore water, and sand that previously would have been deposited on
downdrift beaches is lost from the system (Kaufman and Pilkey 1979). Conventional rubble
mound groins control erosion by trapping sand and dissipating some wave energy. In general,
except for terminal groins at the downdrift limit of a littoral cell, groins are not considered
favorable erosion control alternatives because they usually impart stability to the updrift beach
and transfer erosion to the downdrift side of the structure. In addition, groins deflect longshore
currents offshore, and excess sand builds up on the updrift side of the structure which may be
carried offshore by those currents. This aggravates downdrift erosion and erosion escarpments
are common on the downdrift side of groins (Humiston and Moore 2001).
2. Changes in the physical environment
The presence of the groins may alter the natural coastal processes and result in an unnatural
beach profiles resulting from the presence of groins, which could negatively impact sea turtles
regardless of the timing of projects.
3. Erosion control structure breakdown
If erosion control structures fail and break apart, they spread debris on the beach, which may
further impede nesting females from accessing suitable nesting sites (resulting in a higher
incidence of false crawls) and trap hatchlings and nesting turtles (NMFS and Service 1991, 1992,
1993).
4.3.3. Summary of the Effects of the Action
Beach renourishment and groin rehabilitation will occur within loggerhead sea turtle nesting
habitat and construction activities will overlap with the nesting season. Potential effects include
destruction of nests deposited within the boundaries of the Action, harassment in the form of
disturbing or interfering with female turtles attempting to nest within the construction area or on
adjacent beaches as a result of construction activities, disorientation of hatchling turtles on
beaches adjacent to the construction area as they emerge from the nest and crawl to the water as
a result of project lighting or presence of the groins, and behavior modification of nesting
females during the nesting season resulting in false crawls or situations where they choose
marginal or unsuitable nesting areas to deposit eggs due to escarpment formation or presence of
the groins within the Action Area. The rehabilitation of the groins could affect the movement of
sand by altering the natural coastal processes and could affect the ability of female turtles to nest,
the suitability of the nest incubation environment, and the ability of hatchlings to emerge from
the nest and crawl to the ocean.
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Some individuals in a population are more “valuable” than others in terms of the number of
offspring they are expected to produce. An individual’s potential for contributing offspring to
future generations is its reproductive value. Because of delayed sexual maturity, reproductive
longevity, and low survivorship in early life stages, nesting females are of high value to a
population. The loss of a nesting female in a small recovery unit would represent a significant
loss to the recovery unit. The reproductive value for a nesting female has been estimated to be
approximately 253 times greater than an egg or a hatchling (NMFS and Service 2008).
With regard to indirect loss of eggs and hatchlings, on most beaches, nesting success typically
declines for the first year or two following sand placement, even though more nesting habitat is
available for turtles (Trindell et al. 1998, Ernest and Martin 1999, Herren 1999). Reduced
nesting success on constructed beaches has been attributed to increased sand compaction,
escarpment formation, and changes in beach profile (Nelson et al. 1987, Crain et al. 1995,
Lutcavage et al. 1997, Steinitz et al. 1998, Ernest and Martin 1999, Rumbold et al. 2001). In
addition, even though constructed beaches are wider, nests deposited there may experience
higher rates of wash out than those on relatively narrow, steeply sloped beaches (Ernest and
Martin 1999). This occurs because nests on constructed beaches are more broadly distributed
than those on natural beaches, where they tend to be clustered near the base of the dune. Nests
laid closest to the waterline on constructed beaches may be lost during the first year or two
following construction as the beach undergoes an equilibration process during which seaward
portions of the beach are lost to erosion. As a result, the sand project is anticipated to result in
decreased nesting and loss of nests that do get laid within the project area for two subsequent
nesting seasons following the completion of the proposed sand placement. However, it is
important to note that it is unknown whether nests that would have been laid in the Action Area
during the two subsequent nesting seasons had the project not occurred are actually lost from the
population or if nesting is simply displaced to adjacent beaches.
During construction, direct mortality of the developing embryos in nests within the project area
may occur for nests that are missed and not relocated. The exact number of these missed nests is
not known. However, in two separate monitoring programs on the east coast of Florida where
hand digging was performed to confirm the presence of nests and thus reduce the chance of
missing nests through misinterpretation, trained observers still missed about 6 to 8 percent of the
nests because of natural elements (Martin 1992, Ernest and Martin 1993). This must be
considered a conservative number, because missed nests are not always accounted for. In
another study, Schroeder (1994) found that even under the best of conditions, about 7 percent of
nests can be misidentified as false crawls by highly experienced sea turtle nest surveyors.
Missed nests are usually identified by signs of hatchling emergences in areas where no nest was
previously documented. Signs of hatchling emergence are very easily obliterated by the same
elements that interfere with detection of nests.
The presence of the rehabilitated groin may create a physical obstacle to nesting sea turtles. The
interaction between the groin and the hydrodynamics of tide and current often results in the
alteration of the beach profile seaward and in the immediate vicinity of the structure (Pilkey and
Wright 1988, Terchunian 1988, Tait and Griggs 1990, Plant and Griggs 1992), including
increased erosion seaward of structures, increased longshore currents that move sand away from
the area, loss of interaction between the dune and ocean, and concentration of wave energy at the
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ends of an armoring structure (Schroeder and Mosier 1996). These changes or combination of
changes can have various detrimental effects on sea turtles and their nesting habitat.
Increased erosion downdrift of the rehabilitated groins may take a few years to develop post
construction depending on environmental conditions since the compartments within the groin
rehabilitation area will be filled over capacity and the area immediately downdrift of the groin
will be filled to mitigate downdrift impacts. The downdrift impacts will likely be exacerbated
once the rehabilitated groins’ trapping capacity is maximized but local conditions no longer
allow longshore transport between compartments downdrift. At that time, the impacts can only
be mitigated by the placement of more sand, which will largely depend on available funding.
Under these conditions, the rehabilitated groins are anticipated to result in increased false crawls
and the relocation of nests laid downdrift of the construction area. However, it is important to
note that it is unknown whether nests that would have been laid in the area had the Action not
occurred are actually lost from the population or if nesting is simply displaced to other areas of
the island or to adjacent beaches. Regardless, eggs and hatchlings have a low reproductive
value; each egg or hatchling has been estimated to have only 0.004 percent of the value of a
nesting female (NMFS and Service 2008). The Service would not expect this loss to have a
significant effect on the recovery and survival of the species, for the following reasons: 1) some
nesting is likely just displaced to adjacent non-project beaches, 2) not all eggs will produce
hatchlings, and 3) destruction and/or failure of nests will not always result from construction
activities. A variety of natural and unknown factors negatively affect incubating egg clutches,
including tidal inundation, storm events, and predation.

4.4. Cumulative Effects
For purposes of consultation under ESA §7, cumulative effects are those caused by future state,
tribal, local, or private actions that are reasonably certain to occur in the Action Area. Future
Federal actions that are unrelated to the proposed action are not considered, because they require
separate consultation under §7 of the ESA. The Service is not aware of any cumulative effects in
the Action Area at this time; therefore, cumulative effects are not relevant to formulating our
opinion for the Action.

4.5. Conclusion
In this section, the Service summarizes and interprets the findings of the previous sections for the
loggerhead sea turtle (status, baseline, effects, and cumulative effects) relative to the purpose of a
BO under §7(a)(2) of the ESA, which is to determine whether a Federal action is likely to:
a) Jeopardize the continued existence of species listed as endangered or threatened; or
b) Result in the destruction or adverse modification of designated critical habitat.
“Jeopardize the continued existence” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
that species (50 CFR §402.02).

33

After reviewing the current status of the species, the environmental baseline for the Action Area,
the effects of the Action and the cumulative effects, it is the Service’s biological opinion that the
Action is not likely to jeopardize the continued existence of the loggerhead sea turtle due to: (1)
Nesting within the NRU appears to be increasing despite current threats; (2) nesting within the
Action Area is following the same trend as the NRU despite current threats and environmental
conditions; (3) effects due to construction activities are expected to be short term and become
beneficial once construction is completed.
“Take” of sea turtles will be minimized by implementation of the Reasonable and Prudent
Measures, and Terms and Conditions outlined in Section 9. These measures have been shown to
help minimize adverse impacts to sea turtles.

5. CRITICAL HABITAT FOR THE LOGGERHEAD SEA TURTLE
5.1. Status of Critical Habitat
This section summarizes best available data about the current condition of all designated units of
critical habitat for the Northwest Atlantic Ocean DPS loggerhead sea turtle (Caretta caretta) that
are relevant to formulating an opinion about the Action. The Service published its decision to
designate critical habitat for loggerhead sea turtle on July 10, 2014, (79 FR 39755).
5.1.1. Description of Critical Habitat
Critical habitat is comprised of 1,102.1 kilometers (km) (684.8 miles) in 88 separate units
located in the terrestrial environment in the States of North Carolina, South Carolina, Georgia,
Florida, Alabama, and Mississippi. The designated units include habitats that support loggerhead
sea turtle oviposition (egg laying), embryonic development, and hatching.
Critical habitat designation for the loggerhead sea turtle used the term "primary constituent
elements" (PCEs) to identify the key components of critical habitat that are essential to its
conservation and may require special management considerations or protection. Revisions to the
critical habitat regulations in 2016 (81 FR 7214, 50 CFR §4.24) discontinue use of the term
PCEs, and rely exclusively the term “physical and biological features” (PBFs) to refer to these
key components, because the latter term is the one used in the statute. This shift in terminology
does not change how the Service conducts a “destruction or adverse modification” analysis. In
this BO, we use the term PBFs to label the key components of critical habitat that provide for the
conservation of the loggerhead sea turtle that were identified in its critical habitat designation
rule as PCEs.
The PBFs of loggerhead sea turtle critical habitat are (79 FR 39755):
PBF 1 – Suitable nesting beach habitat that has (a) relatively unimpeded nearshore access from
the ocean to the beach for nesting females and from the beach to the ocean for both post-nesting
females and hatchlings, and (b) is located above mean high water to avoid being inundated
frequently by high tides.
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PBF 2 – Sand that (a) allows for suitable nest construction, (b) is suitable for facilitating gas
diffusion conducive to embryo development, and (c) is able to develop and maintain
temperatures and a moisture content conducive to embryo development.
PBF 3 – Suitable nesting beach habitat with sufficient darkness to ensure nesting turtles are not
deterred from emerging onto the beach and hatchlings and post nesting females orient to the sea.
PBF 4 – Natural coastal processes or artificially created or maintained habitat mimicking natural
conditions.
5.1.2. Conservation Value of Critical Habitat
Since loggerhead sea turtles nest on dynamic ocean beaches that may be significantly degraded
or lost through natural processes (e.g., erosion) or coastal development (e.g., armoring, artificial
lighting), it is important to conserve: (1) Beaches that have the highest nesting densities (by State
or region within a State); (2) Beaches that have a good geographic spatial distribution to ensure
protection of genetic diversity; (3) Beaches that collectively provide a good representation of
total nesting; and (4) Beaches adjacent to the high density nesting beaches that can serve as
expansion areas (79 FR 39755).
5.1.3. Conservation Needs for Critical Habitat
Special management considerations and/or protection are needed within critical habitat areas to
address threats to the essential features of loggerhead sea turtle terrestrial habitat. The Service
identified 12 categories that necessitate special management or protection including: (1)
Recreational beach use; (2) Beach driving; (3) Predation; (4) Beach sand placement activities;
(5) In-water and shoreline alterations; (6) Coastal development; (7) Artificial lighting; (8) Beach
erosion; (9) Climate Change; (10) Habitat obstructions; (11) Human-caused disasters and
response to natural and human-caused disasters; (12) Military testing and training activities (79
FR 39755). Many of these threats currently exist outside of and within critical habitat areas.

5.2. Environmental Baseline for Critical Habitat
This section is an analysis of the effects of past and ongoing human and natural factors leading to
the current status of designated critical habitat for the loggerhead sea turtle within the Action
Area. The environmental baseline is a “snapshot” of the condition of the physical and biological
features (PBFs) that are essential to the conservation of the species within designated critical of
the Action Area at the time of the consultation, and does not include the effects of the Action
under review.
5.2.1. Action Area Conservation Value of Critical Habitat
The Action Area is within designated critical habitat unit LOGG-T-SC-09 (Figure 7) and
currently contains all PBFs. Each unit within the NRU is essential to the recovery of the species.
The text description of the unit is as follows:
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LOGG-T-SC-09 – Folly Island, Charleston County: This unit consists of 11.2 km (7.0 miles)
of island shoreline along the Atlantic Ocean. The island is separated from the mainland by the
Atlantic Intracoastal Waterway, Folly River, a network of coastal islands, and salt marsh. The
unit extends from Lighthouse Inlet to Folly River Inlet. The unit includes lands from the MHW
line to the toe of the secondary dune or developed structures. Land in this unit is in State, and
private and other ownership. The Lighthouse Inlet Heritage Preserve, is owned by the County,
with a 10 percent undivided interest from the South Carolina Department of Natural Resources
(SCDNR). The Folly Beach County Park is owned by the County. Both are managed by the
Charleston County Park and Recreation Commission. This unit was occupied at the time of
listing and is currently occupied. This unit supports expansion of nesting from an adjacent unit
(LOGG-T-SC-10) that has high-density nesting by loggerhead sea turtles in South Carolina.
This unit contains all of the PBFs. The PBFs in this unit may require special management
considerations or protections to ameliorate the threats of recreational use, beach sand placement
activities, in-water and shoreline alterations, coastal development, beach erosion, climate change,
artificial lighting, human-caused disasters, and response to disasters. The City of Folly Beach
has a beach management plan that includes measures to protect nesting and hatchling loggerhead
sea turtles from anthropogenic disturbances (City of Folly Beach 1991). These measures apply
to both the private and other lands within this critical habitat unit.
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of Units LOGG-T-SC--09, LOGG-T-SC-10, and LOGG-T-SC-11
of Critical Habitat for the Northwest Atlantic Ocean Loggerhead Sea Turtle DPS
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Figure 7. Map of Units LOGG-T-SC-09, LOGG-T-SC-10, and LOGG-T-SC-11
5.2.2. Action Area Conservation Needs for Critical Habitat
The Action Area on Folly Beach (LOGG-T-SC-09) has ten of the 12 categories necessitating
special management or protection. Current threats within the Action Area are being managed by
SCDNR, the Folly Beach nest protection project volunteers, the City of Folly Beach, and the
Service.

5.3. Effects of the Action on Critical Habitat
This section analyzes the direct and indirect effects of the Action on critical habitat for the
loggerhead sea turtle, which includes the direct and indirect effects of interrelated and
interdependent actions. Direct effects are caused by the Action and occur at the same time and
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place. Indirect effects are caused by the Action, but are later in time and reasonably certain to
occur. Our analyses are organized according to the description of the Action in section 2 of this
BO.
5.3.1. Effects of Renourishment on Critical Habitat
Beach renourishment may alter the PBFs (see Section 5.1.1) that currently exist within the
Action Area. Regarding PBF 1, construction on the beach during sea turtle nesting and hatchling
season can obstruct nesting females from accessing the beach and hatchlings from entering the
water unimpeded. More nests are washed out on the wide, flat beaches of the nourished areas
than on the narrower steeply sloped natural beaches. This phenomenon may persist through the
second post construction year and result from the placement of nests near the seaward edge of
the beach berm where dramatic profile changes, caused by erosion and scarping, occur as the
beach equilibrates to a more natural contour. Regarding PBF 2, a significantly larger proportion
of turtles emerging on engineered beaches abandon their nesting attempts than turtles emerging
on natural or prenourished beaches, even though more nesting habitat is available (Trindell et
al. 1998; Ernest and Martin 1999; Herren 1999), with nesting success approximately 10 to 34
percent lower on nourished beaches than on control beaches during the first year postnourishment. This reduction in nesting success is most pronounced during the first year
following project construction and is most likely the result of changes in physical beach
characteristics (beach profile, sediment grain size, beach compaction, frequency and extent of
escarpments) associated with the nourishment project (Ernest and Martin 1999). This impact
directly impacts PBF 2, however, on severely eroded sections of beach like the one where the
Action is proposed where little or no suitable nesting habitat exists, sand placement can result in
increased nesting (Ernest and Martin 1999). The placement of sand on a beach with reduced dry
foredune habitat may increase sea turtle nesting habitat if the placed sand is highly compatible
(i.e., grain size, shape, color, etc.) with naturally occurring beach sediments in the area. In
addition, a nourished beach that is designed and constructed to mimic a natural beach system
may benefit sea turtles more than an eroding beach it replaces. Regarding PBF 3, during
nighttime construction lights directly visible on the beach during nesting and hatching season
will illuminate suitable nesting habitat and may deter nesting females from nesting within the
area or disorient nesting females or hatchlings on their way to the ocean. The newly created
wider and flatter beach berm exposes sea turtles and their nests to lights that were less visible, or
not visible, from nesting areas before the sand placement activity leading to a higher mortality of
hatchlings. Regarding PBF 4, on severely eroded sections of beach like the one where the
Action is proposed where little or no suitable nesting habitat exists, sand placement can result in
increased nesting (Ernest and Martin 1999).
5.3.2. Effects of Groin Rehabilitation on Critical Habitat
Groin rehabilitation may directly and indirectly alter the PBFs (see Section 5.1.1) that currently
exist within the Action Area. Regarding PBF 1, construction activities for groin rehabilitation on
the beach during sea turtle nesting and hatchling season can obstruct nesting females from
accessing the beach and hatchlings from entering the water unimpeded. Regarding PBF 2,
construction activities for groin rehabilitation are not anticipated to adversely affect sand suitable
for nest construction and embryonic development. Regarding PBF 3, lighting associated with
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nighttime construction will illuminate suitable nesting habitat and may deter nesting females
from nesting within the area or disorient nesting females or hatchlings on their way to the ocean.
Regarding PBF 4, groin rehabilitation may help trap dry sand and improve habitat suitability
within this area on the island. However, it may cause downdrift impacts that degrade habitat
conditions and exacerbate existing erosion west of the area by trapping sand.

5.4. Cumulative Effects on Critical Habitat
For purposes of consultation under ESA §7, cumulative effects are those caused by future state,
tribal, local, or private actions that are reasonably certain to occur in the Action Area. Future
Federal actions that are unrelated to the proposed action are not considered, because they require
separate consultation under §7 of the ESA. The Service is not aware of any cumulative effects in
the Action Area at this time; therefore, cumulative effects are not relevant to formulating our
opinion for the Action.

5.5. Conclusion for Critical Habitat
In this section, we summarize and interpret the findings of the previous sections for the
Northwest Atlantic Ocean DPS loggerhead sea turtle critical habitat (status, baseline, effects, and
cumulative effects) relative to the purpose of a BO under §7(a)(2) of the ESA, which is to
determine whether a Federal action is likely to:
a) jeopardize the continued existence of species listed as endangered or threatened; or
b) result in the destruction or adverse modification of designated critical habitat.
“Destruction or adverse modification” means a direct or indirect alteration that appreciably
diminishes the value of designated critical habitat for the conservation of a listed species. Such
alterations may include, but are not limited to, those that alter the physical or biological features
essential to the conservation of a species or that preclude or significantly delay development of
such features (50 CFR §402.02).
After reviewing the current status of the critical habitat, the environmental baseline for the
Action Area, the effects of the Action, and the cumulative effects, it is the Service’s biological
opinion that the Action is not likely to destroy or adversely modify designated critical habitat for
the loggerhead sea turtle due to: (1) Nesting within the NRU critical habitat units appears to be
increasing despite current threats; (2) nesting within LOGG-T-SC-09 is following the same trend
as the NRU despite current threats and environmental conditions; (3) effects due to construction
activities are expected to be short term and become beneficial once construction is completed.

6. PIPING PLOVER
6.1. Status of the species
On January 10, 1986, the piping plover (Charadrius melodus) was listed under the Endangered
Species Act (ESA) as endangered in the Great Lakes watershed and threatened elsewhere within
its range, including migratory routes outside of the Great Lakes watershed and wintering grounds
(USFWS 1985). However, the final listing rule did not utilize subspecies. The preamble of this
rule acknowledged the continuing recognition of two subspecies, Charadrius melodus melodus
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(Atlantic Coast of North America) and Charadrius melodus circumcinctus (Northern Great
Plains of North America) in the American Ornithologist Union’s most recent treatment of
subspecies (AOU 1957). However, it also noted that allozyme studies with implications for the
validity of the subspecies were in progress. The final rule determined the species as endangered
in the Great Lakes watershed of both the United States (U.S.) and Canada and as threatened in
the remainder of its range in the U.S. (Northern Great Plains, Atlantic and Gulf Coasts, Puerto
Rico, and Virgin Islands), Canada, Mexico, Bahamas, and the West Indies (USFWS 1985).
Subsequent ESA actions have consistently recognized three separate breeding populations of
piping plovers on the Atlantic Coast (threatened), Great Lakes (endangered) and Northern Great
Plains (NGP) (threatened). Piping plovers that breed on the Atlantic Coast of the U.S. and
Canada belong to the subspecies C. m. melodus. The second subspecies, C. m. circumcinctus, is
comprised of two Distinct Population Segments (DPS). One DPS breeds on the Northern Great
Plains of the U.S. and Canada, while the other breeds on the Great Lakes. Each of these three
entities is demographically independent. The piping plover winters in coastal areas of the U.S.
from North Carolina to Texas, and along the coast of eastern Mexico and on Caribbean islands
from Barbados to Cuba and the Bahamas (Elliott-Smith and Haig 2004) (Figure 8).

C. m. circumcmctus
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Figure 8. Distribution and range of piping plovers (base map from Elliott-Smith and Haig
2004). Conceptual presentation of subspecies and DPS ranges are not intended to convey
precise boundaries.
Two successive recovery plans established delisting criteria for the threatened Atlantic Coast
breeding population (USFWS 1988a, 1996). A joint recovery plan specified separate criteria for
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the endangered Great Lakes and threatened Northern Great Plains populations (USFWS 1988b),
and the Service later approved a recovery plan exclusive to the Great Lakes population (USFWS
2003).
6.1.1. Species Description
The piping plover, named for its melodic call, is a small North American shorebird
approximately 17 centimeters (7 inches) long with a wingspan of about 38 cm (15 in) and
weighing 40-65 grams (1.4-2.3 oz.) (Palmer 1967, Elliot-Smith and Haig 2004). Adult piping
plovers exhibit breeding and nonbreeding plumage. Plovers can arrive on wintering grounds
with partial breeding plumage remaining (a single black breastband, which is often incomplete,
and a black bar across the forehead). During the late summer or early autumn, the birds lose the
black bands, the legs fade from orange to pale yellow, and the bill turns from orange and black to
mostly black (Figure 9). Most adults begin their molt into breeding plumage before northward
migration and complete the molt before arrival on their breeding sites. Piping plover subspecies
are considered phenotypically indistinguishable, although slight clinal breeding plumage
variations between populations have been noted (Elliot-Smith and Haig 2004).

Photo: Vince Cavalieri, USFWS

Photo: Sidney Maddock

Figure 9. Adult breeding plumage (left) and nonbreeding plumage (right).
6.1.2. Life History
Piping plovers live an average of five years, although studies have documented birds as old as 11
(Wilcox 1959) and 15 years. Breeding activity begins in mid-March when birds begin returning
to their nesting areas (Coutu et al. 1990; Cross 1990; Goldin et al. 1990; MacIvor 1990; Hake
1993). Plovers are known to begin breeding as early as one year of age (MacIvor 1990; Haig
1992); however, the percentage of birds that breed in their first adult year is unknown. Piping
plovers generally fledge only a single brood per season, but may re-nest several times if previous
nests are lost.
Plovers depart their breeding grounds for their wintering grounds from July through late August,
but southward migration extends through November. Piping plovers spend up to 10 months of
their life cycle on their migration and winter grounds, generally July 15 through as late as
May 15. Piping plovers migrate through and winter in coastal areas of the U.S. from North
Carolina to Texas and in portions of Mexico and the Caribbean. Migration routes and habitats
overlap breeding and wintering habitats, and, unless banded, migrants passing through a site
usually are indistinguishable from other breeding or wintering piping plovers.
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Habitat Use
Wintering piping plovers utilize a mosaic of habitat patches and move among these patches in
response to local weather and tidal conditions (Nicholls and Baldassarre 1990a, Nicholls and
Baldassarre 1990b, Drake et al. 2001, Cohen et al. 2008). Preferred coastal habitats include sand
spits, small islands, tidal flats, shoals (usually flood tidal deltas), and sandbars that are often
associated with inlets (Nicholls and Baldassarre 1990b, Harrington 2008, Addison 2012). Sandy
mud flats, ephemeral pools, seasonally emergent seagrass beds, mud/sand flats with scattered
oysters, and overwash fans are considered primary foraging habitats (Nicholls and Baldassarre
1990b, Cohen et al. 2008). A South Carolina study strongly links plover habitat use to the
abundance of key invertebrate taxa (SCDNR 2011). Plovers vary their use of ocean beaches and
bay shorelines and flats in Texas depending on season and in response to weather conditions
(Zdravkovic and Durkin 2011, Zonick 2000).
Studies in North Carolina, South Carolina, Texas, and Florida complement earlier investigations
of the habitat use patterns (Zivojnovich and Baldassarre 1987, Johnson and Baldassarre 1988,
Nicholls and Baldassarre 1990a and 1990b, Fussell 1990, Drake et al. 2001). Nonbreeding
piping plovers in North Carolina primarily used sound (bay or bayshore) beaches and sound
islands for foraging. On ocean beaches they exhibited roosting, preening, and alert behaviors
(Cohen et al. 2008). The probability of piping plovers being present on the sound islands
increased as exposure of the intertidal areas increased (Cohen et al. 2008). Maddock et al.
(2009) also observed shifts in roosting habitats and behaviors during high-tide periods in South
Carolina. Similar patterns in Gulf Coast studies confirm high plover numbers on Gulf beaches
during migration (July-October) and when wind conditions inundate bayside flats (Zdravkovic
and Durkin 2011, Pinkston 2004, Zonick 2000).
Several studies identified wrack (organic material including seaweed, seashells, driftwood, and
other materials deposited on beaches by tidal action) as an important component of roosting
habitat for nonbreeding piping plovers 1. Lott et al. (2009b) found that more than 90% of
roosting piping plovers in southwest Florida were roosting in old wrack. In South Carolina, 45%
of roosting piping plovers were in old wrack, and 18% were in fresh wrack (Maddock et al.
2009). Thirty percent of roosting piping plovers in northwest Florida were observed in wrack
substrates (Smith 2007). In Texas, seagrass debris (bayshore wrack) was found to be an
important feature of piping plover roost sites (Drake 1999).
Intertidal areas provide key foraging habitats. Exposed intertidal areas were the dominant
foraging substrate, both in South Carolina (accounting for 94% of observed foraging piping
plovers; Maddock et al. 2009) and in northwest Florida (96% of foraging observations; Smith
2007). In southwest Florida, Lott et al. (2009b) found approximately 75% of foraging piping
plovers on intertidal substrates with bay beaches (bay shorelines as opposed to ocean-facing
beaches) as the most common landform used by foraging piping plovers. In northwest Florida,
however, Smith (2007) reported that landform use by foraging piping plovers was almost equally
divided between Gulf (ocean-facing) and bay beaches. Zonick (2000) found dietary differences
across the range of piping plovers in Texas, with plovers along the northern Texas coast feeding

1

Wrack also contains invertebrate organisms consumed by piping plovers and other shorebirds.
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predominantly on polychaetes while those observed further south largely fed on insects and other
arthropods.
Atlantic and Gulf Coast studies highlighted the importance of inlets for nonbreeding piping
plovers. Almost 90% of observations of roosting piping plovers at ten coastal sites in southwest
Florida were on inlet shorelines (Lott et al. 2009b). In an evaluation of 361 International
Shorebird Survey sites from North Carolina to Florida (Harrington 2008), piping plovers were
among seven shorebird species found more often than expected (p = 0.0004; Wilcoxon Scores
test) at inlet versus non-inlet locations. Wintering plovers on the Atlantic Coast prefer wide
beaches near inlets (Nicholls and Baldassarre 1990b, Wilkinson and Spinks 1994). At inlets,
foraging plovers are associated with moist substrate features such as intertidal flats, algal flats,
and ephemeral pools (Nicholls and Baldassarre 1990b, Wilkinson and Spinks 1994, Dinsmore et
al. 1998, Addison 2012).
In South Carolina, multivariate analyses showed that many of the taxa responsible for the
temporal changes in composition of the invertebrate community at occupied foraging sites were
also responsible for the changes associated with site abandonment by piping plovers (SCDNR
2011). This suggests that taxa changes in the diets of migratory and overwintering piping
plovers were occurring both within individual foraging sites (leading to subsequent siteabandonment) and within the larger Kiawah Island/Bird Key system, potentially contributing to
declines in the overwintering population. The study further suggests that larger, errant
polychaetes such as the families Nereididae, Glyceridae, and Oenonidae may be particularly
important to piping plover overwintering in this region. Consequently, habitat changes, whether
natural or anthropogenic in origin, that affect polychaete densities may also affect overwintering
populations of the piping plover (SCDNR 2011).
Geographic analysis of piping plover distribution on the upper Texas coast noted major
concentration areas in washover passes (low, sparsely vegetated barrier island habitats created
and maintained by temporary, storm-driven water channels) and at the mouths of rivers feeding
into major bay systems (Arvin 2008). Earlier studies in Texas indicated the importance of
washover passes or fans, which were commonly used by piping plovers during periods of high
bayshore tides and during the spring migration period (Zonick 1997, Zonick 2000). Surveys of
the Lower Laguna Madre in Texas found piping plovers using both Gulf beach and bayside areas
during the fall 2009 migratory period. These include Gulf beaches, inlet shorelines, bay
shorelines of barrier islands, shorelines of islands in the bay (natural and dredged-material),
mainland bay shorelines, tidal flats and other habitats such as isolated “pools” of evaporating
water associated with bay habitats. A clear shift from Gulf beaches to bay habitats occurred
during the wintering period, as well as during certain wind and weather conditions (Zdravkovic
and Durkin 2011). Piping plovers have also been observed in high numbers on seasonally
emergent seagrass beds and oyster-studded mud flats in several central Texas coastal bays (Cobb
in Elliott-Smith et al. 2009).
Winter Site Fidelity
Piping plovers exhibit a high degree of intra- and inter-annual fidelity to wintering areas, which
often encompass several relatively nearby sites (Drake et al. 2001, Noel and Chandler 2008,
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Stucker et al. 2010). Gratto-Trevor et al. (2012) found little movement between or among
regions (Figure 10), and reported that 97% of the birds they surveyed remained in the same
region, often at the same beach. Between August of 2010 and December of 2014, 44 piping
plovers wintering in the Bahamas were seen either on the beach where they were banded or
within six km of that beach (Gratto-Trevor et al. 2016). Only six of 259 banded piping plovers
were observed more than once per winter moving across boundaries of seven U.S. regions. Of
216 birds observed in multiple years, only eight changed regions between years, and several of
these shifts were associated with late summer or early spring migration periods (Gratto-Trevor et
al. 2012). Although many sites on the northern Gulf Coast of Texas and in Louisiana were
affected by hurricanes after the 2008 fall migration, none of the 17 birds known to have wintered
in these areas before the hurricane and resighted afterward moved from their original areas
(Gratto-Trevor et al. 2012).
The areas used by wintering piping plovers often comprise habitats on both sides of an inlet,
nearby sandbars or shoals, and ocean and bayside shorelines. In South Carolina, Maddock et al.
(2009) documented many movements back and forth across inlets by color-banded piping
plovers, as well as occasional movements of up to 18 km by approximately 10% of the banded
population. Similarly, eight banded piping plovers that were observed in two locations during
the 2006-2007 surveys in Louisiana and Texas were all in close proximity to their original
location, such as on the bay and ocean side of the same island or on adjoining islands (Maddock
2008).
The mean-average home-range size for 49 radio-marked piping plovers in southern Texas in
1997-1998 was 12.6 km2; the mean core area was 2.9 km2; and the mean linear distance moved
between successive locations, averaged across seasons, was 3.3 km (Drake et al. 2001). Seven
radio-tagged piping plovers used a 20.1 km2 area at Oregon Inlet, North Carolina, in 2005-2006,
and piping plover activity was found to be concentrated in 12 areas totaling 2.2 km2 that were
located on both sides of the inlet (Cohen et al. 2008). Noel and Chandler (2008) also observed
high site fidelity of banded piping plovers to 1-4.5 km sections of beach on Little St. Simons
Island, Georgia.
Intra- and Inter-specific Interactions
Piping plovers are often found in association with other shorebird species during the nonbreeding
season, as many shorebird species utilize the southern Atlantic and Gulf Coasts for migration and
wintering (Nicholls and Baldassarre 1990b, Eubanks 1992, Helmers 1992). Migrating and
wintering piping plovers often roost close to conspecifics, as well as in multi-species flocks
(Nicholls and Baldassarre 1990b, Zonick and Ryan 1993, Elliott and Teas 1996, Drake 1999).
During foraging, however, territorial and agonistic interactions with other piping plovers and
with similar-sized plover species, including semipalmated and snowy plovers, are relatively
common (Johnson and Baldassarre 1988, Zonick and Ryan 1993, Elliott and Teas 1996, Drake
1999). Burger et al. (2007) observed competition for foraging space among shorebird species
foraging in Delaware Bay, especially between shorebirds and larger gulls. Intra- and interspecific competition for foraging habitat may be increased by continuing habitat loss and
degradation, as well as by disturbance due to human recreation, forcing some piping plovers to
forage or roost in suboptimal habitats and thereby affecting their energetic budgets. Shorebirds

44

require extensive fat reserves to complete migrations. Birds with less than maximum fat reserves
are expected to show reduced survival rates (Brown et al. 2001).
6.1.3. Numbers, Reproduction, and Distribution
The data from the International Piping Plover Breeding Censuses represent a minimum estimate
of all three breeding populations (Table 6). Although the effort is as comprehensive as possible,
some populations and some areas are able to be more intensively monitored than others outside
of Census years. However, some portions of populations are only monitored during Census
years Northern Great Plains (NGP) Canada) so this data is currently the best way to get a rough
estimate of the status of all three breeding populations. The data from the most recent (2016)
Census is still being compiled so the final results are not available at this time. However, the
2011 Piping Plover Breeding Census documented 2,391 breeding pairs with a total of 5,723 birds
throughout Canada and U.S (Elliott-Smith et al. 2015) (Table 6).
Table 6. Number of Adults Documented During the 1991, 1996, 2001, 2006, and 2011
International Piping Plover Breeding Census (Haig et al. 2005, Elliott-Smith et al. 2009,
Elliott-Smith et al. 2015).
Population

Number of piping plovers
1991

1996

2001

2006

2011

NGP

3469

3286

2953

4662

3486

Canada

1437

1687

972

1703

2249

U.S.

2032

1599

1981

2959

1237

Great Lakes

40

48

72

110

112

Canada

0

1

1

1

14

U.S.

40

47

71

109

98

Atlantic Coast

1641

2591

2911

3312

3362

Canada

509

422

481

457

406

U.S.

1462

2169

2430

2855

2952

Total

5480

5925

5936

8084

5723

Northern Great Plains Population
The NGP plover breeds from Alberta to Manitoba, Canada and south to Nebraska; although
some nesting has recently occurred in Oklahoma. Currently, the most westerly breeding piping
plovers in the U.S. occur in Montana and Colorado.
The decline of piping plovers on rivers in the Northern Great Plains has been largely attributed to
the loss of sandbar island habitat and forage base due to dam construction and operation.
Nesting occurs on sand flats or bare shorelines of rivers and lakes, including sandbar islands in
the upper Missouri River system, and patches of sand, gravel, or pebbly-mud on the alkali lakes
of the northern Great Plains. Plovers do nest on shorelines of reservoirs created by the dams, but
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reproductive success is often low and reservoir habitat is not available in many years due to high
water levels or vegetation. Dams operated with steady constant flows allow vegetation to grow
on potential nesting islands, making these sites unsuitable for nesting. Population declines in
alkali wetlands are attributed to wetland drainage, contaminants, and predation.
Since the NGP population is geographically widespread, with many birds in very remote places,
especially in the U.S. and Canadian alkali lakes. Thus, determining the number of birds or even
identifying a clear trend in the population is a difficult task. The International Piping Plover
Census (IPPC) was designed, in part, to help deal with this problem by instigating a large effort
every five years in which an attempt is made to survey every area with known or potential piping
plover breeding habitat during a two-week window (i.e., the first two weeks of June). The
relatively short window is designed to minimize double counting if birds move from one area to
another. The 1988 recovery plan, which is currently being revised, uses the numbers from the
IPPC as a major criterion for delisting, as does the 2006 Canadian Recovery Plan (Environment
Canada 2006).
Great Lakes Population
The Great Lakes plovers once nested on Great Lakes beaches in Illinois, Indiana, Michigan,
Minnesota, New York, Ohio, Pennsylvania, Wisconsin, and Ontario. Great Lakes piping plovers
nest on wide, flat, open, sandy or cobble shoreline with very little grass or other vegetation.
Reproduction is adversely affected by human disturbance of nesting areas and predation by
foxes, gulls, crows and other avian species. Shoreline development, such as the construction of
marinas, breakwaters, and other navigation structures, has adversely affected nesting and brood
rearing.
Atlantic Coast Population
The Atlantic Coast piping plover breeds on coastal beaches from Newfoundland and
southeastern Quebec to North Carolina. Historical population trends for the Atlantic Coast
piping plover have been reconstructed from scattered, largely qualitative records. Nineteenthcentury naturalists, such as Audubon and Wilson, described the piping plover as a common
summer resident on Atlantic Coast beaches (Haig and Oring 1987). However, by the beginning
of the 20th Century, egg collecting and uncontrolled hunting, primarily for the millinery trade,
had greatly reduced the population, and in some areas along the Atlantic Coast, the piping plover
was close to extirpation. Following passage of the Migratory Bird Treaty Act (40 Stat. 775; 16
U.S.C. 703-712) in 1918, and changes in the fashion industry that no longer exploited wild birds
for feathers, piping plover numbers recovered to some extent (Haig and Oring 1985).
Available data suggest that the most recent population decline began in the late 1940s or early
1950s (Haig and Oring 1985). Reports of local or statewide declines between 1950 and 1985 are
numerous, and many are summarized by Cairns and McLaren (1980) and Haig and Oring (1985).
While Wilcox (1939) estimated more than 500 pairs of piping plovers on Long Island,
New York, the 1989 population estimate was 191 pairs (see Table 4, USFWS 1996). There was
little focus on gathering quantitative data on piping plovers in Massachusetts through the late
1960s because the species was commonly observed and presumed to be secure. However,
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numbers of piping plover breeding pairs declined 50 to 100 percent at seven Massachusetts sites
between the early 1970s and 1984 (Griffin and Melvin 1984). Piping plover surveys in the early
years of the recovery effort found that counts of these cryptically colored birds sometimes went
up with increased census effort, suggesting that some historic counts of piping plovers by one or
a few observers may have underestimated the piping plover population. Thus, the magnitude of
the species decline may have been more severe than available numbers imply.
Survival
Population viability analyses (PVAs) conducted for piping plovers (Ryan et al. 1993, Melvin and
Gibbs 1996, Plissner and Haig 2000, Wemmer et al. 2001, Larson et al. 2002, Calvert et al.
2006, Brault 2007, McGowan and Ryan 2009) all demonstrate the sensitivity of extinction risk in
response to small declines in adult and/or juvenile survival rates. These results further
emphasize the importance of nonbreeding habitat to species recovery (Roche et al. 2010). Poor
overwintering and stopover habitat has been shown to have a negative effect on survival of other
shorebird species, which contributed to breeding population declines (Gill et al. 2001, Baker et
al. 2004, Morrison and Hobson 2004).
There is limited information specific to survival rates during the nonbreeding portion of the
annual cycle. Catlin et al. (2015) summarized survival estimates for piping plovers from 19592014 and found average true survival of after hatch year birds ranged from 0.70 to 0.80 in four
studies. Drake et al. (2001) observed no mortality among 49 radio-marked piping plovers (total
of 2,704 transmitter-days) in Texas in the 1990s. Cohen et al. (2008) also reported no mortality
among a small sample (n=7) of radio-marked piping plovers at Oregon Inlet, North Carolina in
2005-2006. Analysis of resighting data for 87 banded piping plovers observed in South Carolina
during 2006-2007 and 2007-2008 found 100% survival from December to April 2 (J. Cohen,
Virginia Polytechnic Institute and State University, pers. comm. 2009). At Little St. Simons
Island, Georgia, Noel et al. (2007) inferred two winter mortalities among 21 banded (but not
radio-tagged) overwintering piping plovers in 2003-2004, and nine mortalities among 19
overwintering birds during the winter of 2004-2005. In a study of 150 after-hatch-year Great
Lakes piping plovers, LeDee (2008) found higher apparent survival 3 rates during breeding and
southward migration than during winter and northward migration.
Analysis of piping plover mark-recapture data by Roche et al. (2010) found that after-hatch-year
apparent survival declined in four of their seven study populations. They found evidence of
correlated year-to-year fluctuations in annual survival among populations wintering primarily
along the southeastern U.S. Atlantic Coast, as well as indications that shared overwintering or
stopover sites may influence annual variation in survival among geographically disparate
breeding populations. Additional mark-resighting analysis of color-banded individuals across
piping plover breeding populations has the potential to shed light on threats that may affect

2
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However, two of those birds were seen in the first winter and resighted in the second fall, but were not seen during
the second winter (Maddock et al. 2009).
“Apparent survival” does not account for permanent emigration. If marked individuals leave a survey site,
apparent survival rates will be lower than true survival. If a survey area is sufficiently large, such that emigration
out of the site is unlikely, apparent survival will approach true survival.
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survival in the migration and wintering range, and to further elucidate survival within the annual
cycle (Cohen 2009, Roche et al. 2010).
Status and distribution
Breeding Range
Northern Great Plains Population
The Northern Great Plains population is geographically widespread, with many birds in
unpopulated areas, especially in the U.S. and Canadian alkaline lakes region. Determining the
number of birds or even identifying a clear trend in the population is challenging. The
International Piping Plover Census was designed, in part, to address this problem by
implementing a range-wide survey every five years, starting in 1991. During a two-week
window, monitors attempt to survey every area with known or potential piping plover breeding
habitat. The relatively short window is designed to minimize double counting if birds move
from one area to another.
Participation in the International Piping Plover Census has been excellent in the Northern Great
Plains (Elliot-Smith et al. 2009). The large area to be surveyed and sparse human population in
the Northern Great Plains make annual surveys of the entire area impractical. Many areas are
only surveyed during the Census years.
The wide swings in bird numbers appear closely tied to the amount of habitat available for
nesting (Table 6). The amount of available habitat, in turn, is largely caused by multi-year wet
and dry cycles in the Northern Great Plains. The International Census may not be sufficiently
robust in statistical design to inform our understanding of the population’s dynamics. In the
2009 status review, the Service concluded that the Northern Great Plains piping plover
population remains vulnerable, especially due to management of river systems throughout the
breeding range (USFWS 2009b). Many of the threats identified in the 1988 recovery plan,
including those affecting Northern Great Plains piping plover population during the two-thirds of
its annual cycle spent in the wintering range, remain today or have intensified.
Great Lakes Population
The population has shown significant growth, from approximately 17 pairs at the time of listing
in 1986, to 75 pairs in 2017. The 75 breeding pairs represent approximately 50% of the current
recovery goal of 150 breeding pairs for the Great Lakes population. Although initial information
considered at the time of the 2003 recovery plan suggested the population may be at risk from a
lack of genetic diversity, currently available information suggests that genetic diversity may not
pose a high risk to the Great Lakes population. Additional genetic information is needed to
assess genetic structure of the population and verify the adequacy of a 150 pair population to
maintain long-term heterozygosity and allelic diversity.
Population growth is evidence of the effectiveness of the ongoing Great Lakes piping plover
recovery program. Most major threats, however, including habitat degradation, predation, and
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human disturbance remain persistent and pervasive. Severe threats from human disturbance and
predation remain ubiquitous within the Great Lakes. Expensive labor-intensive management to
minimize the effects of these continuing threats, as specified in recovery plan tasks, are
implemented every year by a network of dedicated governmental and private partners. Because
threats to Great Lakes piping plovers persist, reversal of gains in abundance and productivity are
expected to quickly follow if current protection efforts are reduced.
In the 2009 status review, the Service concluded that the Great Lakes population remains at
considerable risk of extinction due to its small size, limited distribution and vulnerability to
stochastic events, such as disease outbreak (USFWS 2009b). In addition, the factors that led to
the piping plover’s 1986 listing remain present.
Atlantic Coast Population
Substantial population growth, from approximately 790 pairs in 1986 to1,941 pairs in 2016
(2017 preliminary estimate not available), has decreased the Atlantic Coast piping plover’s
vulnerability to extinction since ESA listing (USFWS unpublished data). Annual estimates of
breeding pairs of Atlantic Coast piping plovers are based on multiple surveys at most occupied
sites. Sites that cannot be monitored repeatedly in May and June (primarily sites with few pairs
or inconsistent occupancy) are surveyed at least once during a standard nine-day count period
(Hecht and Melvin 2009).
Considerable progress has been made towards the overall goal of 2,000 breeding pairs articulated
in recovery criterion 1. As discussed in the 1996 revised recovery plan, however, the overall
security of the Atlantic Coast piping plover is fundamentally dependent on even distribution of
population growth, as specified in subpopulation targets, to protect a sparsely-distributed species
with strict biological requirements from environmental variation (including catastrophes) and
increase the likelihood of interchange among subpopulations.
In the 2009 status review, the Service concluded that the Atlantic Coast piping plover remains
vulnerable to low numbers in the Southern and Eastern Canada (and, to a lesser extent, the New
York-New Jersey) Recovery Units (USFWS 2009b). Furthermore, the factors that led to the
piping plover’s 1986 listing remain operative rangewide (including in New England), and many
of these threats have increased. Interruption of costly, labor-intensive efforts to manage these
threats would quickly lead to steep population declines.
Nonbreeding Range
Piping plovers spend up to 10 months of their annual cycle on their migration and winter
grounds, typically from 15 July through 15 May (Elliott-Smith and Haig 2004, Noel et al. 2007,
Stucker et al. 2010). Southward migration from the breeding grounds primarily occurs from July
to September, with the majority of birds initiating migration by the end of August (USFWS
1996, USFWS 2003). However, the New Jersey Division of Fish and Wildlife documented
sustained presence of low numbers of piping plovers at several sites through October 2011 (C.
Davis, New Jersey Division of Fish and Wildlife, pers. comm. 2012). Piping plovers depart the
wintering grounds as early as mid-February and as late as mid-May, with peak migration in
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March (Haig 1992). In their analysis of 10 years of band sightings, Stucker et al. (2010) found
that wintering adult males and females from the Great Lakes population exhibit latitudinal
segregation. Female plovers arrived on the winter grounds before males and returned later to
breeding sites. Second year birds arrived latest on the breeding grounds, rarely appearing on the
breeding grounds before the third week of May (Stucker et al. 2010).
Routes of migration and habitat use overlap breeding and wintering habitats and, unless the birds
are banded, migrants passing through a site are indistinguishable from breeding or wintering
piping plovers. Coastal migration stopovers of plovers banded in the Great Lakes region have
been documented in New Jersey, Maryland, Virginia, North Carolina, South Carolina and
Georgia (Stucker et al. 2010). Migrating birds from eastern Canada have been observed in
Massachusetts, New Jersey, New York, and North Carolina (Amirault et al. 2005). Piping
plovers banded in the Bahamas have been sighted during migration in nine Atlantic Coast states
and provinces between Florida and Nova Scotia (C. Gratto-Trevor, Environment Canada, pers.
comm. 2012a). In general, the distance between stopover locations and the duration of stopovers
throughout the coastal migration range remain poorly understood.
International Piping Plover Winter Censuses, which began in 1991, have been conducted during
mid-winter at five-year intervals across the species’ range (Table 7). Results of the 2015 Census
are not available at this time. Total numbers have fluctuated over time, with some areas
increasing while other areas showed declines. Regional and local fluctuations may reflect
changes in the quantity and quality of suitable foraging and roosting habitat, which vary in
response to natural coastal formation processes as well as anthropogenic habitat changes (e.g.,
inlet relocation, dredging of shoals and spits). See, for example, discussions of survey number
changes in Mississippi, Louisiana, and Texas in Elliott-Smith et al. (2009). Fluctuations may
also reflect localized weather conditions during surveys or different survey coverage; for
example, changes in wind-driven tides can cause large rapid shifts in the distribution of piping
plovers on the Texas Laguna Madre (Zonick 2000). In another example, Cobb (in Elliott-Smith
et al. 2009) notes that use of airboats during the 1991 and 2006 censuses facilitated greater
coverage in central Texas than in 1996 and 2001, when airboats were not used and counts were
lower. Changes in wintering numbers within a given area may also be influenced by growth or
decline in particular breeding populations.
Increased survey effort in the Bahamas since approximately 2006 resulted in dramatic increases
in wintering population estimates. Although the 2016 International Piping Plover Winter Census
are not yet available, over 1,000 birds were counted in the Bahamas during 2011 (Elliott-Smith
et al. 2015), compared to 417 birds in 2006 (Elliott-Smith et al. 2009) and 35 birds in 2001(Haig
et al. 2005). Additional habitat in the Bahamas remains to be surveyed, as do many other sites in
the Caribbean. Piping Plovers have been reported from Nicaragua, St. Vincent and the
Grenadines, Turks and Caicos Islands, and St. Croix (L. Schibley, Manomet Center for
Conservation Science, pers. comm. 2011, and C. Lombard, USFWS, pers. comm. 2010), but
follow-up is needed to determine where and in what numbers piping plovers were seen and if the
sites are used regularly.
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Table 7. Results of the 1991, 1996, 2001, 2006, and 2011 international piping plover winter
censuses (Haig et al. 2005, Elliott-Smith et al. 2009, Elliott-Smith et al. 2015).
Location

Number of piping plovers
1991
nsa

1996

2001

2006

2011

Ns

ns

1

1

North Carolina

20

50

87

84

43

South Carolina

51

78

78

100

86

Georgia

37

124

111

212

63

Florida

551

375

416

454

306

-Atlantic

70

31

111

133

83

-Gulf

481

344

305

321

223

Alabama

12

31

30

29

38

Mississippi

59

27

18

78

88

Louisiana

750

398

511

226

86

1,904

1,333

1,042

2,090

2,145

Puerto Rico

0

0

6

ns

2

U.S. Total

3,384

2,416

2,299

3,355

2,858

Mexico

27

16

ns

76

30

Bahamas

29

17

35

417

1066

Cuba
Other Caribbean
Islands
GRAND
TOTAL

11

66

55

89

19

0

0

0

28

0

3,451

2,515

2,389

3,884

3,973

Virginia

Texas

a

ns = not surveyed

Survey timing and intensity affect abundance estimates and the ability to detect local movements
of nonbreeding piping plovers. Mid-winter surveys (such as the International Census) may
substantially underestimate the number of nonbreeding piping plovers using a site or region
during other months. Along the central Texas Gulf Coast, Pinkston (2004) observed much
heavier use of ocean-facing beaches between early September and mid-October (approximately
16 birds per mile) than during the period from December to March (approximately two birds per
mile). Zdravkovic and Durkin (2011) reported a similar pattern in southern Texas. In late
September, 2007, 104 piping plovers were counted at the south end of Ocracoke Island, North
Carolina (NPS 2007), where none were seen during the 2006 International Piping Plover Winter
Census (Elliott-Smith et al. 2009). Differences among fall, winter, and spring counts in South
Carolina were less pronounced, but large inter-year fluctuations (e.g., 108 piping plovers in
spring 2007 versus 174 piping plovers in spring 2008) were observed (Maddock et al. 2009).
Noel et al. (2007) observed up to 100 piping plovers during peak migration and only about 40
overwintering at Little St. Simons Island, Georgia in 2003-2005. Monthly counts at Phipps
Preserve in Franklin County, Florida ranged from a mid-winter low of four piping plovers in
December 2006 to peak counts of 47 in October 2006 and March 2007 (Smith 2007).
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Zdravkovic and Durkin (2011) attributed substantially higher counts during surveys in the Lower
Laguna Madre, Texas in 2010 compared with the 2006 International Census (881 plovers versus
459 plovers) to more complete survey coverage.
The number of surveyor visits to the site may also affect abundance estimates for nonbreeding
piping plovers. A preliminary analysis found 87% detection during the mid-winter period at
South Carolina sites surveyed three times a month during fall and spring and one time per month
during winter, compared with 42% detection at sites surveyed only three times per year (J.
Cohen, pers. comm. 2009, review of data by Maddock et al. 2009).
Gratto-Trevor et al. (2012) found distinct patterns (but no exclusive partitioning) in winter
distribution of banded piping plovers from four breeding areas (Figure 10). Resightings of more
than 700 uniquely marked birds from 2001 to 2008 were used to analyze winter distributions
along the Atlantic and Gulf Coasts. Plovers from eastern Canada and most Great Lakes birds
wintered from North Carolina to Southwest Florida. However, eastern Canada birds were more
heavily concentrated in North Carolina, while a larger proportion of Great Lakes piping plovers
were found in South Carolina, Georgia, and Florida. This pattern is consistent with analysis of
band sightings of Great Lakes plovers from 1995-2005 by Stucker et al. (2010). Gratto-Trevor
et al. (2012) also found that Northern Great Plains populations were primarily seen farther west
and south, especially on the Texas Gulf Coast. The majority of birds from the Canadian Prairie
were observed in Texas (particularly southern Texas), while individuals from the U.S. Great
Plains were more widely distributed on the Gulf Coast from Texas to Florida. Seventy-nine
percent of 57 piping plovers banded in the Bahamas in 2010 have been reported breeding on the
Atlantic Coast, and none have been resighted at interior locations (preliminary results, GrattoTrevor pers. comm. 2012a). However, consistent with patterns observed in other parts of the
wintering range, a few banded individuals from the Great Lakes and Northern Great Plains
populations have been observed in the Bahamas (Gratto-Trevor pers. comm. 2012b, D. Catlin,
Virginia Polytechnic Institute, pers. comm. 2012a). Collectively, these studies demonstrate an
intermediate level of connectivity between breeding and wintering areas. Specific breeding
populations will be disproportionately affected by habitat and threats occurring where they are
most concentrated in the winter.
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Figure 10. The winter distribution in the continental U.S. of piping plovers from four
breeding locations (inset), including eastern Canada (white circle with central black
dot), Great Lakes (gray circle), U.S. Northern Great Plains (white circle), and Prairie
Canada (black circle). The wintering range is expanded to the right, divided into
different wintering regions. The size of the adjacent circles relative to the others
represents the percentage of individuals from a specific breeding area reported in that
wintering region (from Gratto-Trevor et al. 2012; reproduced by permission).
6.1.4. Conservation Needs and Threats
Threats to Piping Plovers
The three recovery plans stated that shoreline development throughout the wintering range poses
a threat to all populations of piping plovers. The plans further stated that beach maintenance and
nourishment, inlet dredging, and artificial structures, such as jetties and groins, could eliminate
wintering areas and alter sedimentation patterns leading to the loss of nearby habitat.
Loss, Modification, and Degradation of Habitat
The wide, flat, sparsely vegetated barrier beaches, spits, sandbars, and bayside flats preferred by
piping plovers in the U.S. are formed and maintained by natural forces and are thus susceptible
to degradation caused by development and shoreline stabilization efforts. As described below,
barrier island and beachfront development, inlet and shoreline stabilization, inlet dredging, beach
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maintenance and nourishment activities, seawall installations, and mechanical beach grooming
continue to alter natural coastal processes throughout the range of migrating and wintering
piping plovers. Dredging of inlets can affect spit formation adjacent to inlets, as well as ebb and
flood tidal shoal formation. Jetties stabilize inlets and cause island widening and subsequent
vegetation growth on the updrift inlet shores; they also cause island narrowing and/or erosion on
the downdrift inlet shores. Seawalls and revetments restrict natural island movement and
exacerbate erosion. Although dredge and fill projects that place sand on beaches and dunes may
restore lost or degraded habitat in some areas, in other areas these projects may degrade habitat
quality by altering the natural sediment composition, depressing the invertebrate prey base,
hindering habitat migration with sea level rise, and replacing the natural habitats of the dunebeach-nearshore system with artificial geomorphology. Construction of any of these projects
during months when piping plovers are present also causes disturbance that disrupts the birds’
foraging and roosting behaviors. These threats are exacerbated by accelerating sea level rise,
which increases erosion and habitat loss where existing development and hardened stabilization
structures prevent the natural migration of the beach and/or barrier island. Although threats from
sea level rise are discussed on page 41, its specific synergistic effects on threats from coastal
development and artificial coastal stabilization are also described in the pertinent subsections,
below.
Development and Construction
Development and associated construction threaten the piping plover in its migration and
wintering range by degrading, fragmenting, and eliminating habitat. Constructing buildings and
infrastructure adjacent to the beach can eliminate roosting and loafing habitat within the
development’s footprint and degrade adjacent habitat by replacing sparsely vegetated dunes or
back-barrier beach areas with landscaping, pools, fences, etc. In addition, bayside development
can replace foraging habitat with finger canals, bulkheads, docks and lawns. High-value plover
habitat becomes fragmented as lots are developed or coastal roads are built between oceanside
and bayside habitats. Development activities can include lowering or removing natural dunes to
improve views or grade building lots, planting vegetation to stabilize dunes, and erecting sand
fencing to establish or stabilize continuous dunes in developed areas; these activities can further
degrade, fragment, and eliminate sparsely vegetated and unvegetated habitats used by the piping
plover and other wildlife. Development and construction of other infrastructure in close
proximity to barrier beaches often creates economic and social incentives for subsequent
shoreline stabilization projects, such as shoreline hardening and beach nourishment.
At present, there are approximately 2,119 miles of sandy beaches within the U.S. continental
wintering range of the piping plover (Table 3). Approximately 40% (856 miles) of these sandy
beaches are developed, with mainland Mississippi (80%), Florida (57%), Alabama (55%), South
Carolina (51%), and North Carolina (49%) comprising the most developed coasts, and
Mississippi barrier islands (0%), Louisiana (6%), Texas (14%) and Georgia
(17%) the least developed (Rice 2012b). As discussed further below, developed beaches are
highly vulnerable to further habitat loss because they cannot migrate in response to sea level rise.
Several studies highlight concerns about adverse effects of development and coastline
stabilization on the quantity and quality of habitat for migrating and wintering piping plovers and
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other shorebirds. For example, Zdravkovic and Durkin (2011) observed fewer plovers on the
developed portions of the Laguna and Gulf beach sides of South Padre Island than on
undeveloped portions during both migratory and wintering surveys. Drake et al. (2001)
observed that radio-tagged piping plovers overwintering along the southern Laguna Madre of
Texas seldom used tidal flats adjacent to developed areas (five of 1,371 relocations of radiomarked individuals), suggesting that development and associated anthropogenic disturbances
influence piping plover habitat use. Detections of piping plovers during repeated surveys of the
upper Texas coast in 2008 were low in areas with significant beach development (Arvin 2008).
The development of bayside or estuarine shorelines with finger canals and their associated
bulkheads, docks, buildings, and landscaping have led to direct loss and degradation of plover
habitat. Finger canals are channels cut into a barrier island or peninsula from the soundside to
increase the number of waterfront residential lots. Finger canals can lead to water pollution, fish
kills, loss of aquatic nurseries, saltwater intrusion of groundwater, disruption of surface flows,
island breaching due to the funneling of storm surge, and a perpetual need for dredging and
disposal of dredged material in order to keep the canals navigable for property owners (Morris et
al. 1978, Bush et al. 1996).
Rice (2012b) has identified over 900 miles (43%) of sandy beaches in the wintering range that
are currently “preserved” through public ownership, ownership by non-governmental
conservation organizations, or conservation easements (Table 3). These beaches may be subject
to some erosion as they migrate in response to sea level rise or if sediment is removed from the
coastal system, and they are vulnerable to recreational disturbance. However, these are the areas
most likely to maintain the geomorphic characteristics of suitable piping plover habitat.
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In summary, approximately 40% of the sandy beach shoreline in the migration and wintering
range is already developed, while 43% are largely preserved. This means, however, that the
remaining 17% of shoreline habitat (that which is currently undeveloped but not preserved) is
susceptible to future loss to development and the attendant threats from shoreline stabilization
activities and sea level rise.
Dredging and Sand Mining
The dredging and mining of sediment from inlet complexes threatens the piping plover on its
wintering grounds through habitat loss and degradation. The maintenance of navigation
channels by dredging, especially deep shipping channels such as those in Alabama and
Mississippi, can significantly alter the natural coastal processes on inlet shorelines of nearby
barrier islands, as described by Otvos (2006), Morton (2008), Otvos and Carter (2008), Beck and
Wang (2009), and Stockdon et al. (2010). Cialone and Stauble (1998) describe the impacts of
mining ebb shoals within inlets as a source of beach fill material at eight locations and provide a
recommended monitoring protocol for future mining events; Dabees and Kraus (2008) also
describe the impacts of ebb shoal mining in southwest Florida.
Forty-four percent of the tidal inlets within the U.S. wintering range of the piping plover have
been or continue to be dredged, primarily for navigational purposes (Table 5). States where
more than two-thirds of inlets have been dredged include Alabama (three of four), Mississippi
(four of six), North Carolina (16 of 20), and Texas (13 of 18), and 16 of 21 along the Florida
Atlantic coast. The dredging of navigation channels or relocation of inlet channels for erosioncontrol purposes contributes to the cumulative effects of inlet habitat modification by removing
or redistributing the local and regional sediment supply; the maintenance dredging of deep
shipping channels can convert a natural inlet that normally bypasses sediment from one shoreline
to the other into a sediment sink, where sediment no longer bypasses the inlet.
Among the dredged inlets identified in Rice (2012a), dredging efforts began as early as the 1800s
and continue to the present, generating long-term and even permanent effects on inlet habitat; at
least 11 inlets were first dredged in the 19th century, with the Cape Fear River (North Carolina)
being dredged as early as 1826 and Mobile Pass (Alabama) in 1857. Dredging can occur on an
annual basis or every two to three years, resulting in continual perturbations and modifications to
inlet and adjacent shoreline habitat. The volumes of sediment removed can be major, with 2.2
million cubic yards (mcy) of sediment removed on average every 1.9 years from the Galveston
Bay Entrance (Texas) and 3.6 mcy of sediment removed from Sabine Pass (Texas) on average
every 1.4 years (USACE 1992).
Among the dredged inlets identified in Rice (2012a), dredging efforts began as early as the 1800s
and continue to the present, generating long-term and even permanent effects on inlet habitat; at
least 11 inlets were first dredged in the 19th century, with the Cape Fear River (North Carolina)
being dredged as early as 1826 and Mobile Pass (Alabama) in 1857. Dredging can occur on an
annual basis or every two to three years, resulting in continual perturbations and modifications to
inlet and adjacent shoreline habitat. The volumes of sediment removed can be major, with 2.2
million cubic yards (mcy) of sediment removed on average every 1.9 years from the Galveston
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Bay Entrance (Texas) and 3.6 mcy of sediment removed from Sabine Pass (Texas) on average
every 1.4 years (USACE 1992).
As sand sources for beach nourishment projects have become more limited, the mining of ebb
tidal shoals for sediment has increased (Cialone and Stauble 1998). This is a problem because
exposed ebb and flood tidal shoals and sandbars are prime roosting and foraging habitats for
piping plovers. In general, such areas are only accessible by boat; and as a result, they tend to
receive less human recreational use than nearby mainland beaches. Rice (2012a) found that the
ebb shoal complexes of at least 20 inlets within the wintering range of the piping plover have
been mined for beach fill. Ebb shoals are especially important because they act as “sand
bridges” that connect beaches and islands by transporting sediment via longshore transport from
one side (updrift) to the other (downdrift) side of an inlet. The mining of sediment from these
shoals upsets the inlet system equilibrium and can lead to increased erosion of the adjacent inlet
shorelines (Cialone and Stauble 1998). Rice (2012a) noted that this mining of material from
inlet shoals for use as beach fill is not equivalent to the natural sediment bypassing that occurs at
unmodified inlets for several reasons, most notably for the massive volumes involved that are
“transported” virtually instantaneously instead of gradually and continuously and for the
placement of the material outside of the immediate inlet vicinity, where it would naturally
bypass. The mining of inlet shoals can remove massive amounts of sediment, with 1.98 mcy
mined for beach fill from Longboat Pass (Florida) in 1998, 1.7 mcy from Shallotte Inlet (North
Carolina) in 2001 and 1.6 mcy from Redfish Pass (Florida) in 1988 (Cialone and Stauble 1998,
USACE 2004). Cialone and Stauble (1998) found that monitoring of the impacts of ebb shoal
mining has been insufficient, and in one case the mining pit was only 66% recovered after five
years; they conclude that the larger the volume of sediment mined from the shoals, the larger the
perturbation to the system and the longer the recovery period.
Information is limited on the effects to piping plover habitat of the deposition of dredged
material, and the available information is inconsistent. Drake et al. (2001) concluded that the
conversion of bayshore tidal flats of southern Texas mainland to dredged material impoundments
results in a net loss of habitat for wintering piping plovers because such impoundments
eventually convert to upland habitat. Zonick et al. (1998) reported that dredged material
placement areas along the Gulf Intracoastal Waterway in Texas were rarely used by piping
plovers, and noted concern that dredge islands block the wind-driven water flows that are critical
to maintaining important shorebird habitats. Although Zdravkovic and Durkin (2011) found 200
piping plovers on the Mansfield Channel dredge material islands during a survey in late 2009,
none were counted there in early 2011. By contrast, most of the sound islands where Cohen et
al. (2008) found foraging piping plovers at Oregon Inlet, North Carolina were created by the
Corps from dredged material. Another example is Pelican Island, in Corpus Christi Bay, Texas,
where dredged material is consistently used by piping plovers (R. Cobb, USFWS, pers. comm.
2012a). Research is needed to understand why piping plovers use some dredge material islands,
but are not regularly found using many others.
In summary, the removal of sediment from inlet complexes via dredging and sand mining for
beach fill has modified nearly half of the tidal inlets within the continental wintering range of the
piping plover, leading to habitat loss and degradation. Many of these inlet habitat modifications
have become permanent, existing for over 100 years. The expansion of several harbors and ports
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to accommodate deeper draft ships poses an increasing threat as more sediment is removed from
the inlet system, causing larger perturbations and longer recovery times; maintenance dredging
conducted annually or every few years may prevent full recovery of the inlet system. Sand
removal or sediment starvation of shoals, sandbars and adjacent shoreline habitat has resulted in
habitat loss and degradation, which may reduce the system’s ability to maintain a full suite of
inlet habitats as sea level continues to rise at an accelerating rate. Rice (2012a) noted that the
adverse impacts of this threat to piping plovers may be mitigated; however, by eliminating
dredging and mining activities in inlet complexes with high habitat value, extending the interval
between dredging cycles, discharging dredged material in nearshore downdrift waters so that it
can accrete more naturally than when placed on the subaerial beach, and designing dredged
material islands to mimic natural shoals and flats.
Inlet Stabilization and Relocation
Many navigable tidal inlets along the Atlantic and Gulf coasts are stabilized with hard structures.
A description of the different types of stabilization structures typically constructed at or adjacent
to inlets – jetties, terminal groins, groins, seawalls, breakwaters and revetments – can be found in
Rice (2009) as well in the Manual for Coastal Hazard Mitigation (Herrington 2003, available
online) and in Living by the Rules of the Sea (Bush et al. 1996).
The adverse direct and indirect impacts of hard stabilization structures at inlets and inlet
relocations can be significant. The impacts of jetties on inlet and adjacent shoreline habitat have
been described by Cleary and Marden (1999), Bush et al. (1996, 2001, 2004), Wamsley and
Kraus (2005), USFWS (2009a), Thomas et al. (2011), and many others. The relocation of inlets
or the creation of new inlets often leads to immediate widening of the new inlet and loss of
adjacent habitat, among other impacts, as described by Mason and Sorenson (1971), Masterson
et al. (1973), USACE (1992), Cleary and Marden (1999), Cleary and Fitzgerald (2003), Erickson
et al. (2003), Kraus et al. (2003), Wamsley and Kraus (2005) and Kraus (2007).
Rice (2012a) found that, as of 2011, an estimated 54% of 221 mainland or barrier island tidal
inlets in the U.S continental wintering range of the piping plover had been modified by some
form of hardened structure, dredging, relocation, mining, or artificial opening or closure
(Table 5). On the Atlantic Coast, 43% of the inlets have been stabilized with hard structures,
whereas 37% were stabilized on the Gulf Coast. The Atlantic coast of Florida has 17 stabilized
inlets adjacent to each other, extending between the St. John’s River in Duval County and Norris
Cut in Miami-Dade County, a distance of 341 miles. A shorebird would have to fly nearly 344
miles between unstabilized inlets along this stretch of coast.
The state with the highest proportion of natural, unmodified inlets is Georgia (74%). The highest
number of adjacent unmodified, natural inlets is 15, which is the number of inlets found in
Georgia between Little Tybee Slough at Little Tybee Island Nature Preserve and the entrance to
Altamaha Sound at the south end of Wolf Island National Wildlife Refuge, a distance of
approximately 54 miles. Another relatively long stretch of adjacent unstabilized inlets is in
Louisiana, where 17 inlets between a complex of breaches on the West Belle Pass barrier
headland (in Lafourche Parish) and Beach Prong (near the western boundary of the state
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Rockefeller Wildlife Refuge) have no stabilization structures; one of these inlets (the Freshwater
Bayou Canal), however, is dredged (Rice 2012a).
Unstabilized inlets naturally migrate, reforming important habitat components over time,
particularly during a period of rising sea level. Inlet stabilization with rock jetties and
revetments alters the dynamics of longshore sediment transport and the natural movement and
formation of inlet habitats such as shoals, unvegetated spits and flats. Once a barrier island
becomes “stabilized” with hard structures at inlets, natural overwash and beach dynamics are
restricted, allowing encroachment of new vegetation on the bayside that replaces the unvegetated
(open) foraging and roosting habitats that plovers prefer. Rice (2012a) found that 40% (89 out of
221) of the inlets open in 2011 have been stabilized in some way, contributing to habitat loss and
degradation throughout the wintering range.
Accelerated erosion may compound future habitat loss, depending on the degree of sea level rise
(Titus et al. 2009). Due to the complexity of impacts associated with projects such as jetties and
groins, Harrington (2008) noted the need for a better understanding of potential effects of inletrelated projects, such as jetties, on bird habitats.
Relocation of tidal inlets also can cause loss and/or degradation of piping plover habitat.
Although less permanent than construction of hard structures, the effects of inlet relocation can
persist for years. For example, December-January surveys documented a continuing decline in
wintering plover numbers from 20 birds pre-project (2005-2006) to three birds during the 20092011 seasons (SCDNR 2011). Subsequent decline in the wintering population on Kiawah is
strongly correlated with the decline in polychaete worm densities, suggesting that plovers
emigrated to other sites as foraging opportunities in these habitats became less profitable
(SCDNR 2011). At least eight inlets in the migration and wintering range have been relocated; a
new inlet was cut and the old inlet was closed with fill. In other cases, inlets have been relocated
without the old channels being artificially filled (Table 5 and Rice 2012a).
The artificial opening and closing of inlets typically creates very different habitats from those
found at inlets that open or close naturally (Rice 2012a). Rice (2012a) found that 30 inlets have
been artificially created within the migration and wintering range of the piping plover, including
10 of the 21 inlets along the eastern Florida coast (Table 5). These artificially created inlets tend
to need hard structures to remain open or stable, with 20 of the 30 (67%) of them having hard
structures at present. An even higher number of inlets (64) have been artificially closed, the
majority in Louisiana (Table 5). One inlet in Texas was closed as part of the Ixtoc oil spill
response efforts in 1979 and 32 were closed as part of Deepwater Horizon oil spill response
efforts in 2010-2011. Of the latter, 29 were in Louisiana, two in Alabama and one in Florida.
To date only one of these inlets, West (Little Lagoon) Pass in Gulf Shores, Alabama, has been
reopened, and the rest remain closed with no plans to reopen any of those identified by Rice
(2012a). Most other artificial inlet closures in Louisiana are part of barrier island restoration
projects, because much of that state’s barrier islands are disintegrating (Otvos 2006, Morton
2008, Otvos and Carter 2008). Inlets closed during coastal restoration projects in Louisiana are
purposefully designed to approximate low, wide naturally closed inlets and to allow overwash in
the future. By contrast, most artificially closed inlets have higher elevations and tend to have a
constructed berm and dune system. Overwash may occur periodically at a naturally closed inlet
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but is prevented at an artificially closed inlet by the constructed dune ridge, hard structures, or
sandbags (Rice 2012a).
The construction of jetties, groins, seawalls and revetments at inlets leads to habitat loss and both
direct and indirect impacts to adjacent shorelines. Rice (2012a) found that these structures result
in long-term effects, with at least 13 inlets across six of the eight states having hard structures
initially constructed in the 19th century. The cumulative effects are ongoing and increasing in
intensity, with hard structures built as recently as 2011 and others proposed for 2012.
With sea level rising and global climate change altering storm dynamics, pressure to modify the
remaining half of sandy tidal inlets in the range is likely to increase, notwithstanding that this
would be counterproductive to the climate change adaptation strategies recommended by the
USFWS (2010d), CCSP (2009), Williams and Gutierrez (2009), Pilkey and Young (2009), and
many others.
Groins
Groins pose an ongoing threat to piping plover beach habitat within the continental wintering
range. Groins are hard structures built perpendicular to the shoreline (sometimes in a T-shape),
designed to trap sediment traveling in the littoral drift and to slow erosion on a particular stretch
of beach or near an inlet. “Leaky” groins, also known as permeable or porous groins, are lowcrested structures built like typical groins but which allow some fraction of the littoral drift or
longshore sediment transport to pass through the groin. They have been used as terminal groins
near inlets or to hold beach fill in place for longer durations. Although groins can be individual
structures, they are often clustered along the shoreline in “groin fields.” Because they
intentionally act as barriers to longshore sand transport, groins cause downdrift erosion, which
degrades and fragments sandy beach habitat for the piping plover and other wildlife. The
resulting beach typically becomes scalloped in shape, thereby fragmenting plover habitat over
time.
Groins and groin fields are found throughout the southeastern Atlantic and Gulf Coasts and are
present at 28 of 221 sandy tidal inlets (Rice 2012a). Leaky terminal groins have been installed at
the south end of Amelia Island, Florida, the west end of Tybee Island, Georgia, and the north end
of Hilton Head Island, South Carolina. Permeable or leaky groins have also been constructed on
the beaches of Longboat Key and Naples, Florida, and terminal groins were approved in 2011 for
use in up to four inlet locations in North Carolina (reversing a nearly 30-year prohibition on hard
stabilization structures in that state).
Although most groins were in place before the piping plover’s 1986 ESA listing, new groins
continue to be installed, perpetuating the threat to migrating and wintering piping plovers. Two
groins were built in South Carolina between 2006 and 2010, bringing the statewide total to 165
oceanfront groins (SC DHEC 2010). Eleven new groins were built in Florida between 2000 and
2009. The East Pass Navigation Project in Okaloosa County, Florida (USFWS 2009a) illustrates
the negative impacts to plover habitat that can be associated with groins, which are often built as
one component of a much larger shoreline or inlet stabilization project. The East Pass
Navigation Project includes two converging jetties, one with a groin at the end, with dredged
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material placed on either side to stabilize the jetties; minimal piping plover foraging habitat
remains due to changed inlet morphology. As sea level rises at an accelerating rate, the threat of
habitat loss, fragmentation and degradation from groins and groin fields may increase as
communities and beachfront property owners seek additional ways to protect infrastructure and
property.
Seawalls and Revetments
Seawalls and revetments are hard vertical structures built parallel to the beach in front of
buildings, roads, and other facilities. Although they are intended to protect human infrastructure
from erosion, these armoring structures often accelerate erosion by causing scouring both in front
of and downdrift from the structure, which can eliminate intertidal plover foraging and adjacent
roosting habitat. Physical characteristics that determine microhabitats and biological
communities can be altered after installation of a seawall or revetment, thereby depleting or
changing composition of benthic communities that serve as the prey base for piping plovers (see
Loss of Macroinvertebrate Prey Base due to Shoreline Stabilization). Dugan and Hubbard
(2006) found in a California study that intertidal zones were narrower and fewer in the presence
of armoring, armored beaches had significantly less macrophyte wrack, and shorebirds
responded with significantly lower abundance (more than three times lower) and species richness
(2.3 times lower) than on adjacent unarmored beaches. As sea level rises, seawalls will prevent
the coastline from moving inland, causing loss of intertidal foraging habitat (Galbraith et al.
2002, Defeo et al. 2009). Geotubes (long cylindrical bags made of high-strength permeable
fabric and filled with sand) are less permanent alternatives, but they prevent overwash and thus
the natural production of sparsely vegetated habitat.
Rice (2012b) found that at least 230 miles of beach habitat has been armored with hard erosioncontrol structures. Data were not available for all areas, so this number is a minimum estimate of
the length of habitat that has been directly modified by armoring. Out of 221 inlets surveyed, 89
were stabilized with some form of hard structure, of which 24 had revetments or seawalls along
their shorelines (Rice 2012b). The Texas coast is armored with nearly 37 miles of seawalls,
bulkheads and revetments, the mainland Mississippi coast has over 45 miles of armoring, the
Florida Atlantic coast has at least 58 miles, and the Florida Gulf coast over 59 miles (Rice
2012b). Shoreline armoring has modified plover beachfront habitat in all states, but Alabama
(4.7 miles), Georgia (10.5 miles) and Louisiana (15.9 miles) have the fewest miles of armored
beaches.
Although North Carolina has prohibited the use of hard erosion-control structures or armoring
since 1985 the “temporary” installation of sandbag revetments is allowed. As a result the precise
length of armored sandy beaches in North Carolina is unknown, but at least 350 sandbag
revetments have been constructed (Rice 2012b). South Carolina also limits the installation of
some types of new armoring but already has 24 miles (27% of the developed shoreline or 13% of
the entire shoreline) armored with some form of shore-parallel erosion-control structure (SC
DHEC 2010).
The repair of existing armoring structures and installation of new structures continues to degrade,
destroy, and fragment beachfront plover habitat throughout its continental wintering range. As
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sea level rises at an accelerating rate, the threat of habitat loss, fragmentation and degradation
from hard erosion-control structures is likely to increase as communities and property owners
seek to protect their beachfront development. As coastal roads become threatened by rising sea
level and increasing storm damage, additional lengths of beachfront habitat may be modified by
riprap, revetments, and seawalls.
Sand Placement Projects
Sand placement projects threaten the piping plover and its habitat by altering the natural,
dynamic coastal processes that create and maintain beach strand and bayside habitats, including
the habitat components that piping plovers rely upon. Although specific impacts vary depending
on a range of factors, so-called “soft stabilization” projects may directly degrade or destroy
roosting and foraging habitat in several ways. Beach habitat may be converted to an artificial
berm that is densely planted in grass, which can in turn reduce the availability of roosting habitat.
Over time, if the beach narrows due to erosion, additional roosting habitat between the berm and
the water can be lost. Berms can also prevent or reduce the natural overwash that creates and
maintains sparsely vegetated roosting habitats. The growth of vegetation resulting from
impeding the natural overwash can also reduce the availability of bayside intertidal feeding
habitats.
Overwash is an essential process, necessary to maintain the integrity of many barrier islands and
to create new habitat (Donnelly et al. 2006). In a study on the Outer Banks of North Carolina,
Smith et al. (2008) found that human “modifications to the barrier island, such as construction of
barrier dune ridges, planting of stabilizing vegetation, and urban development, can curtail or
even eliminate the natural, self-sustaining processes of overwash and inlet dynamics.” They also
found that such modifications led to island narrowing from both oceanside and bayside erosion.
Lott (2009) found a strong negative correlation between ocean shoreline sand placement projects
and the presence of piping and snowy plovers in the Panhandle and southwest Gulf Coast regions
of Florida.
Sand placement projects threaten migration and wintering habitat of the piping plover in every
state throughout the range (Table 4). At least 684.8 miles (32%) of sandy beach habitat in the
continental wintering range of the piping plover have received artificial sand placement via
dredge disposal activities, beach nourishment or restoration, dune restoration, emergency berms,
inlet bypassing, inlet closure and relocation, and road reconstruction projects. In most areas,
sand placement projects are in developed areas or adjacent to shoreline or inlet hard stabilization
structures in order to address erosion, reduce storm damages, or ameliorate sediment deficits
caused by inlet dredging and stabilization activities.
The beaches along the mainland coast of Mississippi are the most modified by sand placement
activities with at least 85% affected (Table 4). Of the oceanfront beaches, the Atlantic coast of
Florida has had the highest proportion (at least 51%) of beaches modified by sand placement
activities. Approximately 47% of Florida’s sandy beach coastline has received sand placement
of some type, with many areas receiving fill multiple times from dredge disposal, emergency
berms, beach nourishment, dune restoration and other modifications (Rice 2012b).
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In Louisiana, the sustainability of the coastal ecosystem is threatened by the inability of the
barrier islands to maintain geomorphologic functionality. The state’s coastal systems are starved
for sediment sources (USACE 2010). Consequently, most of the planned sediment placement
projects in Louisiana are conducted as environmental restoration projects by various Federal and
State agencies because without the sediment many areas would erode below sea level. Several
Louisiana Coastal Wetland Planning, Protection, and Restoration Act projects have been
constructed on portions of undeveloped islands within the Terrebonne Basin to restore and
maintain the diverse functions of those barrier island habitats (USFWS 2010). Altogether over
60 miles of sandy beaches have been modified with sand placement projects in Louisiana, both
through restoration projects and in response to the Deepwater Horizon oil spill (Rice 2012b).
Both the number and the size of sand projects along the Atlantic and Gulf coasts are increasing
(Trembanis et al. 1998), and these projects are increasingly being chosen as a means to combat
sea level rise and related beach erosion problems (Klein et al. 2001).
Loss of Macroinvertebrate Prey Base due to Shoreline Stabilization
Wintering and migrating piping plovers depend on the availability and abundance of
macroinvertebrates as an important food item. Studies of invertebrate communities have found
that communities are richer (greater total abundance and biomass) on protected (bay or lagoon)
intertidal shorelines than on exposed ocean beach shorelines (McLachlan 1990, Cohen et al.
2006, Defeo and McLachlan 2011). Polychaete worms tend to have a more diverse community
and be more abundant in more protected shoreline environments, and mollusks and crustaceans
such as amphipods thrive in more exposed shoreline environments (McLachlan and Brown
2006). Polychaete worms comprise the majority of the shorebird diet (Kalejta 1992, Mercier and
McNeil 1994, Tsipoura and Burger 1999, Verkuil et al. 2006); and of the piping plover diet in
particular (Hoopes 1993, Nicholls 1989, Zonick and Ryan 1996).
The quality and quantity of the macroinvertebrate prey base is threatened by shoreline
stabilization activities, including the approximately 685 miles of beaches that have received sand
placement of various types. The addition of dredged sediment can temporarily affect the benthic
fauna of intertidal systems. Invertebrates may be crushed or buried during project construction.
Although some benthic species can burrow through a thin layer of additional sediment (38-89 cm
for different species), thicker layers (i.e., >1 meter) are likely to smother these sensitive benthic
organisms (Greene 2002). Numerous studies of such effects indicate that the recovery of benthic
fauna after beach nourishment or sediment placement projects can take anywhere from six
months to two years, and possibly longer in extreme cases (Thrush et al. 1996, Peterson et al.
2000, Zajac and Whitlatch 2003, Bishop et al. 2006, Peterson et al. 2006).
Invertebrate communities may also be affected by changes in the physical environment resulting
from shoreline stabilization activities that alter the sediment composition or degree of exposure.
For example, SCDNR (2011) found the decline in piping plovers to be strongly correlated with a
decline in polychaete densities on the east end of Kiawah Island, South Carolina, following an
inlet relocation project in 2006. Similar results were documented on Bird Key, South Carolina,
in 2006 when rapid habitat changes occurred within the sheltered lagoon habitat following
dredge disposal activities, and piping plovers shifted to more exposed areas. Their diet also

63

appeared to have shifted to haustoriid amphipods, based on analysis of fecal samples containing
pieces of Neohaustorius schmitzi, Lepidactylus dytiscus, and Acanthohaustorius sp., which were
also found during the invertebrate sampling in both locations (SCDNR 2011).
Shoreline armoring with hard stabilization structures such as seawalls and revetments can also
alter the degree of exposure of the macroinvertebrate prey base by modifying the beach and
intertidal geomorphology, or topography. Seawalls typically result in the narrowing and
steepening of the beach and intertidal slope in front of the structure, eventually leading to
complete loss of the dry and intertidal beach as sea level continues to rise (Pilkey and Wright
1988, Hall and Pilkey 1991, Dugan and Hubbard 2006, Defeo et al. 2009, Kim et al. 2011).
Sand placement projects bury the natural beach with up to millions of cubic yards of new
sediment, and grade the new beach and intertidal zone with heavy equipment to conform to a
predetermined topographic profile. This can lead to compaction of the sediment (Nelson et al.
1987, USACE 2008, Defeo et al. 2009). If the material used in a sand placement project does
not closely match the native material on the beach, the sediment incompatibility may result in
modifications to the macroinvertebrate community structure, because several species are
sensitive to grain size and composition (Rakocinski et al. 1996; Peterson et al. 2000, 2006;
Peterson and Bishop 2005; Colosio et al. 2007; Defeo et al. 2009).
Delayed recovery of the benthic prey base or changes in their communities due to physical
habitat changes may affect the quality of piping plover foraging habitat. The duration of the
impact can adversely affect piping plovers because of their high site fidelity. Although recovery
of invertebrate communities has been documented in many studies, sampling designs have
typically been inadequate and have only been able to detect large-magnitude changes (Schoeman
et al. 2000, Peterson and Bishop 2005). Therefore, uncertainty persists about the impacts of
various projects to invertebrate communities and how these impacts affect shorebirds,
particularly the piping plover. Rice (2009) has identified several conservation measures that can
avoid and minimize some of the known impacts.
Invasive Vegetation
The spread of invasive plants into suitable wintering piping plover habitat is a relatively recently
identified threat (USFWS 2012). Such plants tend to reproduce and spread quickly and to
exhibit dense growth habits, often outcompeting native plants. Uncontrolled invasive plants can
shift habitat from open or sparsely vegetated sand to dense vegetation, resulting in the loss or
degradation of piping plover roosting habitat, which is especially important during high tides and
migration periods. The propensity of invasive species to spread, and their tenacity once
established, make them a persistent threat that is only partially countered by increasing
landowner awareness and willingness to undertake eradication activities.
Many invasive species are either currently affecting or have the potential to affect coastal
beaches and thus plover habitat. Beach vitex (Vitex rotundifolia) is a woody vine introduced into
the southeastern U.S. as a dune stabilization and ornamental plant which has spread to coastal
communities throughout the southeastern U.S. from Virginia to Florida, and west to Texas
(Westbrooks and Madsen 2006). Hundreds of beach vitex occurrences and targeted eradication
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efforts in North and South Carolina and a small number of known locations in Georgia and
Florida are discussed in the 5-Year Review (USFWS 2009b). Crowfootgrass (Dactyloctenium
aegyptium), which grows invasively along portions of the Florida coastline, forms thick bunches
or mats that can change the vegetative structure of coastal plant communities and thus alter
shorebird habitat (USFWS 2009b, Florida Exotic Pest Plant Council 2009). Australian pine
(Casuarina equisetifolia) affects piping plovers and other shorebirds by encroaching on foraging
and roosting habitat (Stibolt 2011); it may also provide perches for avian predators. Japanese
sedge (Carex kobomugi), which aggressively encroaches into sand beach habitats (USDA plant
profile website), was documented in Currituck County, North Carolina, in the mid-1970s and as
recently as 2003 on Currituck National Wildlife Refuge (J. Gramling, Department of Biology,
The Citadel, pers. comm. 2011), at two sites where migrating piping plovers have also been
documented. Early detection and rapid response are the keys to controlling this and other
invasive plants (R. Westbrooks, U.S. Geological Survey, pers. comm. 2011).
Defeo et al. (2009) cite biological invasions of both plants and animals as global threats to sandy
beaches, with the potential to alter the food web, nutrient cycling and invertebrate assemblages.
Although the extent of the threat is uncertain, this may be due to poor survey coverage more than
an absence of invasions.
Wrack Removal and Beach Cleaning
Wrack on beaches and baysides provides important foraging and roosting habitat for piping
plovers (Drake 1999, Smith 2007, Maddock et al. 2009, Lott et al. 2009b; see also discussion of
piping plover use of wrack substrates in Habitat Use) and for many other shorebirds. Because
shorebird numbers are positively correlated both with wrack cover and the biomass of their
invertebrate prey that feed on wrack (Tarr and Tarr 1987, Hubbard and Dugan 2003, Dugan et al.
2003), beach grooming has been shown to decrease bird numbers (Defeo et al. 2009).
It is increasingly common for beach-front communities to carry out “beach cleaning” and “beach
raking” activities. Beach cleaning is conducted on private beaches, where piping plover use is
not well documented, and on some municipal or county beaches used by piping plovers. Most
wrack removal on state and Federal lands is limited to post-storm cleanup and does not occur
regularly. Wrack removal and beach raking both occur on the Gulf beach side of the developed
portion of South Padre Island in the Lower Laguna Madre in Texas, where plovers have been
documented during both the migratory and wintering periods (Zdravkovic and Durkin 2011).
Wrack removal and other forms of beach cleaning have been the subject of formal consultations
between the U.S. Army Corps of Engineers, municipalities, and Service in Neuces County,
Texas (USFWS 2008b, 2009c).
Although beach cleaning and raking machines effectively remove human-made debris, these
efforts also remove accumulated wrack, topographic depressions, emergent foredunes and
hummocks, and sparse vegetation nodes used by roosting and foraging piping plovers
(Nordstrom 2000, Dugan and Hubbard 2010). Removal of wrack also reduces or eliminates
natural sand-trapping, further destabilizing the beach. Cathcart and Melby (2009) found that
beach grooming and raking beaches “fluffs the sand” whereas heavy equipment compacts the
sand below the top layer; the fluffed sand is then more vulnerable to erosion by storm water
runoff and wind. These authors found that beach raking and grooming practices on mainland
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Mississippi beaches “exacerbate the erosion process and shorten the time interval between
renourishment projects” (Cathcart and Melby 2009). Furthermore, the sand adhering to seaweed
and trapped in the cracks and crevices of wrack also is lost to the beach when the wrack is
removed. Although the amount of sand lost during a single sweeping activity may be small, over
a period of years this loss could be significant (Neal et al. 2007).
Tilling beaches to reduce soil compaction, which is sometimes required by the Service for sea
turtle protection after beach nourishment activities, has similar impacts to those described above.
In northwest Florida, tilling on public lands is currently conducted only if the land manager
determines that it is necessary. Where tilling is needed, adverse effects are reduced by Florida
USFWS sea turtle protection provisions that require tilling to be above the primary wrack line,
rather than within it.
As of 2009, the Florida Department of Environmental Protection’s Beaches and Coastal
Management Systems section had issued 117 permits allowing multiple entities to conduct beach
raking or cleaning operations. The Florida Department of Environmental Protection estimated
that 240 of 825 miles (29%) of sandy beach shoreline in Florida are cleaned or raked on varied
schedules, i.e., daily, weekly, monthly (L. Teich, Florida DEP, pers. comm. 2009). Beach
cleaning along 45 miles of coastline in Nueces, Kleberg, and Cameron Counties in Texas was
addressed in five USFWS biological opinions completed between 2008 and 2012 (Cobb pers.
comm. 2012c).
Dugan and Hubbard (2010), studying beach grooming activities on the beaches and dunes of
southern California, concluded that “beach grooming has contributed to widespread conversion
of coastal strand ecosystems to unvegetated sand” by removing wrack cover, increasing the
transport of windblown sediment, lowering the seed bank and the survival and reproduction of
native plants, and decreasing native plant abundance and richness. They argue that conserving
beach ecosystems by reducing beach grooming and raking activities “could help retain sediment,
promote the formation of dunes, and maintain biodiversity, wildlife, and human use in the face of
rising sea level (Dugan and Hubbard 2010).”
Accelerating Sea Level Rise and other Climate Change Impacts
Accelerating sea level rise poses a threat to piping plovers during the migration and wintering
portions of their life cycle. As noted in the previous section, threats from sea level rise are
tightly intertwined with artificial coastal stabilization activities that modify and degrade habitat.
Potential effects of storms, which could increase in frequency or intensity due to climate change,
are discussed in the Storm Events section. If climate change increases the frequency or
magnitude of extreme temperatures (see discussion in Severe Cold Weather), piping plover
survival rates may be affected. Other potential adverse and beneficial climate change-related
effects (e.g., changes in the composition or availability of prey, emergence of new diseases,
fewer periods of severe cold weather) are poorly understood, but cannot be discounted.
Numerous studies have documented accelerating rise in sea levels worldwide (Rahmstorf et al.
2007, Douglas et al. 2001 as cited in Hopkinson et al. 2008, CCSP 2009, Pilkey and Young
2009, Vermeer and Rahmstorf 2009, Pilkey and Pilkey 2011). Predictions include a sea level
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rise of between 50 and 200 cm above 1990 levels by the year 2100 (Rahmstorf 2007, Pfeffer et
al. 2008, Vermeer and Rahmstorf 2009, Grinsted et al. 2010, Jevrejeva et al. 2010) and potential
conversion of as much as 33% of the world’s coastal wetlands to open water by 2080 (IPCC
2007a, CCSP 2008). Potential effects of sea level rise on piping plover roosting and foraging
habitats may vary regionally due to subsidence or uplift, the geological character of the coast and
nearshore, and the influence of management measures such as beach nourishment, jetties, groins,
and seawalls (CCSP 2009, Galbraith et al. 2002, Gutierrez et al. 2011). Sea level rise along the
U.S. Gulf Coast exceeded the global average by 13-15 cm because coastal lands there are
subsiding (EPA 2009). The rate of sea level rise in Louisiana is particularly high (Louisiana
Coastal Wetlands Conservation and Restoration Task Force and the Wetlands Conservation and
Restoration Authority 1998). Sediment compaction and oil and gas extraction compound
tectonic subsidence along the Gulf of Mexico coastline (Penland and Ramsey 1990, Morton et al.
2003, Hopkinson et al. 2008).
Low elevations and proximity to the coast make all nonbreeding piping plover foraging and
roosting habitats vulnerable to the effects of rising sea level. Areas with small tidal ranges are the
most vulnerable to loss of intertidal wetlands and flats (EPA 2009). Sea level rise was cited as a
contributing factor in the 68% decline in tidal flats and algal mats in the Corpus Christi, Texas
region (i.e., Lamar Peninsula to Encinal Peninsula) between the 1950s and 2004 (Tremblay et al.
2008). Mapping by Titus and Richman (2001) showed that more than 80% of the lowest land
along the Atlantic and Gulf coasts was in Louisiana, Florida, Texas, and North Carolina.
Gutierrez et al. (2011) found that along the Atlantic coast, the central and southern Florida coast
is the most likely Atlantic portion of the wintering and migration range to experience moderate
to severe erosion with sea level rise.
Inundation of piping plover habitat by rising seas could lead to permanent loss of habitat,
especially if those shorelines are armored with hardened structures (Brown and McLachlan 2002,
Dugan and Hubbard 2006, Fish et al. 2008, Defeo et al. 2009). Overwash and sand migration
are impeded on the developed portions of sandy ocean beaches (Smith et al. 2008) that comprise
40% of the U.S. nonbreeding range (Rice 2012b). As the sea level rises, the ocean-facing
beaches erode and attempt to migrate inland. Buildings and artificial sand dunes then prevent
sand from washing back toward the lagoons (i.e., bayside), and the lagoon side becomes
increasingly submerged during extreme high tides (Scavia et al. 2002). Barrier beach shorebird
habitat and natural features that protect mainland developments are both diminished as a result.
Modeling by Galbraith et al. (2002) for three sea level rise scenarios at five important U.S.
shorebird staging and wintering sites predicted aggregate loss of 20-70% of current intertidal
foraging habitat. The most severe losses were projected at sites where the coastline is unable to
move inland due to steep topography or seawalls. Of five study sites, the model predicted the
lowest loss of intertidal shorebird foraging habitat at Bolivar Flats, Texas (a designated piping
plover critical habitat unit) by 2050 because the habitat at that site will be able to migrate inland
in response to rising sea level. The potential for such barrier island migration with rising sea
level is most likely in the 42% of plover’s U.S. nonbreeding range that is currently preserved
from development (Rice 2012b). Although habitat losses in some areas are likely to be offset by
gains in other locations, Galbraith et al. (2002) noted that time lags between these losses and the
creation of replacement habitat elsewhere may have serious adverse effects on shorebird
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populations. Furthermore, even if piping plovers are able to move their wintering locations in
response to accelerated habitat changes, there could be adverse effects on the birds’ survival
rates or subsequent productivity.
In summary, the magnitude of threats from sea level rise is closely linked to threats from
shoreline development and artificial stabilization. These threats will be perpetuated in places
where damaged structures are repaired or replaced, exacerbated where the height and strength of
structures are increased, and increased at locations where development and coastal stabilization
is expanded. Sites that are able to adapt to sea level rise are likely to become more important to
piping plovers as habitat at developed or stabilized sites degrades.
Weather events
Storm Events
Storms are an integral part of the natural processes that form coastal habitats used by migrating
and wintering piping plovers, and positive effects of storm-induced overwash and vegetation
removal have been noted in portions of the wintering range. For example, biologists reported
piping plover use of newly created habitats at Gulf Islands National Seashore in Florida within
six months of overwash events that occurred during the 2004 and 2005 hurricane seasons (M.
Nicholas, Gulf Islands National Seashore, pers. comm. 2005). Hurricane Katrina created a new
inlet and improved habitat conditions on some areas of Dauphin Island, Alabama, but subsequent
localized storms contributed to habitat loss there (D. LeBlanc, USFWS, pers. comm. 2009) and
the inlet was subsequently closed with a rock dike as part of Deepwater Horizon oil spill
response efforts (Rice 2012a). Following Hurricane Ike in 2008, Arvin (2009) reported
decreased numbers of piping plovers at some heavily eroded Texas beaches in the center of the
storm impact area and increases in plover numbers at sites about 100 miles to the southwest.
Piping plovers were observed later in the season using tidal lagoons and pools that Hurricane Ike
created behind the eroded beaches (Arvin 2009).
Adverse effects attributed to storms alone are sometimes actually due to a combination of storms
and other environmental changes or human use patterns. For example, four hurricanes between
2002 and 2005 are often cited in reference to rapid erosion of the Chandeleur Islands, a chain of
low-lying islands in Louisiana where the 1991 International Piping Plover Winter Census (Haig
and Plissner 1992) tallied more than 350 birds. Comparison of imagery taken three years before
and again several days after Hurricane Katrina found that the Chandeleur Islands had lost 82% of
their combined surface area (Sallenger 2010). A review of aerial photographs taken before the
2006 Census suggested that little piping plover habitat remained (Elliott-Smith et al. 2009).
However, Sallenger et al. (2009) noted that habitat changes in the Chandeleur Islands stem not
only from the effects of these storms, but rather from the combined effects of the storms, and
more than a thousand years of diminishing sand supply and sea level rise. Although the
Chandeleur Islands marsh platform continued to erode for 22 months post-Katrina, some sand
was released from the marsh sediments which in turn created beaches, spits, and welded swash
bars that advanced the shoreline seaward. Despite the effects of intense erosion, the Chandeleur
Islands are still providing high quality shorebird habitat in the form of sand flats, spits, and
beaches used by substantial numbers of piping plovers (Catlin et al. 2011), a scenario that could
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continue if restoration efforts are sustainable and successful from a shorebird perspective
(USACE 2010).
Storm-induced adverse effects include post-storm acceleration of human activities such as beach
nourishment, sand scraping, closure of new inlets, and berm and seawall construction. As
discussed previously, such stabilization activities can result in the loss and degradation of
feeding and resting habitats. Land managers sometimes face public pressure after big storm
events to plant vegetation, install sandfences, and bulldoze artificial “dunes.” For example,
national wildlife refuge managers sometimes receive pressure from local communities to
“restore” the beach and dunes following blowouts from storm surges that create the overwash
foraging habitat preferred by plovers (C. Hunter, USFWS, pers. comm. 2011). At least 64 inlets
have been artificially closed, the vast majority of them shortly after opening in storm events
(Table 5). Storms also can cause widespread deposition of debris along beaches. Subsequent
removal of this debris often requires large machinery that in turn can cause extensive disturbance
and adversely affect habitat elements such as wrack. Challenges associated with management of
public use can grow when storms increase access (e.g., merger of Pelican Island with Dauphin
Island in Alabama following a 2007 storm (Gibson et. al. 2009, D. LeBlanc pers. comm. 2009)).
Some available information indicates that birds may be resilient, even during major storms, and
move to unaffected areas without harm. Other reports suggest that birds may perish in or
following storm events. Noel and Chandler (2005) suspected that changes in habitat caused by
multiple hurricanes along the Georgia coastline altered the spatial distribution of piping plovers
and may have contributed to the winter mortality of three individuals. Wilkinson and Spinks
(1994) suggested that low plover numbers in South Carolina in January 1990 could have been
partially influenced by effects on habitat from Hurricane Hugo the previous fall, while Johnson
and Baldassarre (1988) found a redistribution of piping plovers in Alabama following Hurricane
Elena in 1985.
Climate change studies indicate a trend toward increasing numbers and intensity of hurricane
events (Emanuel 2005, Webster et al. 2005). Combined with the predicted effects of sea level
rise, this trend indicates potential for increased cumulative impact of future storms on habitat.
Major storms can create or enhance piping plover habitat while causing localized losses
elsewhere in the wintering and migration range.
Severe Cold Weather
Several sources suggest the potential for adverse effects of severe winter cold on survival of
piping plovers. The Atlantic Coast piping plover recovery plan mentioned high mortality of
coastal birds and a drop from approximately 30-40 to 15 piping plovers following an intense
1989 snowstorm along the North Carolina coast (Fussell 1990). A preliminary analysis of
survival rates for Great Lakes piping plovers found that the highest variability in survival
occurred in spring and correlated positively with minimum daily temperature (weighted mean
based on proportion of the population wintering near five weather stations) during the preceding
winter (E. Roche, Univ. of Tulsa, pers. comm. 2010 and 2012). Catlin (pers. comm. 2012b)
reported that the average mass of ten piping plovers captured in Georgia during unusually cold
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weather in December 2010 was 5.7 grams (g) less than the average for nine birds captured in
October of the same year (46.6 g and 52.4 g, respectively; p = 0.003).
Disturbance from Recreation Activities
Increasing human disturbance is a major threat to piping plovers in their coastal migration and
wintering range (USFWS 2012). Intense human disturbance in shorebird winter habitat can be
functionally equivalent to habitat loss if the disturbance prevents birds from using an area (GossCustard et al. 1996). Nicholls and Baldassarre (1990a) found less people and off-road vehicles
at sites where nonbreeding piping plovers were present than at sites without piping plovers.
Pfister et al. (1992) implicate anthropogenic disturbance as a factor in the long-term decline of
migrating shorebirds at staging areas. Disturbance can cause shorebirds to spend less time
roosting or foraging and more time in alert postures or fleeing from the disturbances (Burger
1991, 1994; Elliott and Teas 1996; Lafferty 2001a, 2001b; Thomas et al. 2003). Shorebirds that
are repeatedly flushed in response to disturbance expend energy on costly short flights (Nudds
and Bryant 2000).
Shorebirds are more likely to flush from the presence of dogs than people, and breeding and
nonbreeding shorebirds react to dogs from farther distances than people (Lafferty 2001a, 2001b;
Lord et al. 2001, Thomas et al. 2003). Hoopes (1993) found that dogs flush breeding piping
plovers from further distances than people and that both the distance the plovers move and the
duration of their response is greater. Foraging shorebirds at a migratory stopover on Delaware
Bay, New Jersey responded most strongly to dogs compared with other disturbances; shorebirds
often failed to return within ten minutes after the dog left the beach (Burger et al. 2007). Dogs
off-leash were disproportionate sources of disturbance in several studies (Thomas et al. 2003,
Lafferty 2001b), but leashed dogs also disturbed shorebirds. Pedestrians walking with dogs
often go through flocks of foraging and roosting shorebirds; some even encourage their dogs to
chase birds.
Off-road vehicles can disrupt piping plover’s normal behavior patterns. The density of off-road
vehicles negatively correlated with abundance of piping plovers on the ocean beach in Texas
(Zonick 2000). Cohen et al. (2008) found that radio-tagged wintering piping plovers using ocean
beach habitat at Oregon Inlet in North Carolina were far less likely to use the north side of the
inlet where off-road vehicle use was allowed. Ninety-six percent of piping plover detections
occurred on the south side of the inlet even though it was more than four times farther away from
foraging sites, prompting a recommendation that controlled management experiments be
conducted to determine if recreational disturbance drives roost site selection (Cohen et al. 2008).
Zdravkovic and Durkin (2011) stated that Laguna Madre Gulf beaches are considered part of the
Texas state highway system and are severely impacted by unrestricted public recreational offroad vehicle use.
In a study of migrating shorebirds in Maryland, Forgues (2010) found that shorebird abundance
declined with increased off-road vehicle frequency, as did the number and size of roosts.
Migrants spent less time foraging in the presence of vehicles. In a before-after control-impact
experiment, densities of three focal species were significantly reduced after a vehicle closure was
lifted, while densities outside the closure zone exhibited little change; densities of two other
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species also decreased more in the area where the closure was removed, but the difference was
not significant (Forgues 2010). In North Carolina, a before-after control-impact experiment
using the undisturbed plots as the controls found that vehicle disturbance decreased abundance of
shorebirds and altered their habitat use during fall migration (Tarr 2008).
Recreational activities, especially off-road vehicles, may degrade piping plover habitat. Tires
that crush wrack into the sand render it unavailable as a roosting habitat or foraging substrate
(Goldin 1993, Hoopes 1993). At four study beaches in New York and Massachusetts, Kluft and
Ginsberg (2009) found that abundance of invertebrates in pitfall trap samples and abundance of
wrack was higher on vehicle-free beaches, although invertebrate abundance in wrack clumps and
cores taken below them did not show consistent differences between areas open and closed to
vehicles. Off-road vehicles significantly lessened densities of invertebrates on intertidal flats on
the Cape Cod National Seashore in Massachusetts (Wheeler 1979). In eastern Australia, off-road
vehicles use has been documented as a significant cause of invertebrate mortality on beaches
(Schlacher et al. 2008a, 2008b). Results of Schlacher and Thompson (2012) in eastern Australia
also suggest that channeling major pedestrian access points away from key shorebird habitat may
enhance protection of their prey base.
Various local and regional examples also illustrate threats from recreation. On a 12-kilometer
stretch of Mustang Island in Texas, Foster et al. (2009) observed a 25% decline in piping plover
abundance and a simultaneous five-fold increase in human use over a 29-year study period, 1979
– 2007. This trend was marginally significant, but declines in two other plover species were
significant; declining shorebird abundance was attributed to a combination of human disturbance
and overall declines in shorebird populations (Foster et al. 2009). In South Carolina, almost half
of sites with five or more piping plovers had ten or more people present during surveys
conducted in 2007-2008 and more than 60% allow dogs (Maddock and Bimbi unpubl. data).
Zdravkovic and Durkin (2011) noted disturbance to piping plovers in Texas from kite boarding,
windsurfing, and horseback riding.
LeDee et al. (2010) surveyed land managers of designated critical habitat sites across seven
southern states and documented the extent of beach access and recreation. All but four of the 43
reporting sites owned or managed by Federal, state, and local governmental agencies or by nongovernmental organizations allowed public beach access year-round (88% of the sites). At the
sites allowing public access, 62% of site managers reported more than 10,000 visitors during
September-March, and 31% reported more than 100,000 visitors in this period. However, more
than 80% of the sites allowing public access did not allow vehicles on the beach and half did not
allow dogs during the winter season.
Oil Spills and Other Contaminants
Piping plovers may accumulate contaminants from point and non-point sources at migratory and
wintering sites. Depending on the type and degree of contact, contaminants can have lethal and
sub-lethal effects on birds, including behavioral impairment, deformities, and impaired
reproduction (Rand and Petrocelli 1985, Gilbertson et al. 1991, Hoffman et al. 1996).
Notwithstanding documented cases of lightly oiled piping plovers that have survived and
successfully reproduced (Amirault-Langlais et al. 2007, A. Amos, University of Texas Marine
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Science Institute, pers. comm. 2009, 2012), contaminants have both the potential to cause direct
toxicity to individual birds and to negatively impact their invertebrate prey base (Chapman 1984,
Rattner and Ackerson 2008). Piping plovers’ extensive use of the intertidal zone puts them in
constant contact with coastal habitats likely to be contaminated by water-borne spills. Negative
impacts can also occur during rehabilitation of oiled birds. Frink et al. (1996) describe how
standard treatment protocols were modified to reflect the extreme susceptibility of piping plovers
to handling and other stressors.
Oil Spills
Following the Ixtoc spill, which began on June 3, 1979, off the coast of Mexico, approximately
350 metric tons of oil accumulated on South Texas barrier beaches, resulting in a 79% decrease
in the total number of infaunal organisms on contaminated portions of the beach (Kindinger
1981, Tunnell et al. 1982)? Chapman (1984) collected pre- and post-spill data on the abundance,
distribution, and habitat use of shorebirds on the beaches in the affected area and saw declines in
the numbers of birds as well as shifts in the habitats used. Shorebirds avoided the intertidal area
of the beach, occupying the backshore or moving to estuarine habitats when most of the beach
was coated. Chapman surmised that the decline in infauna probably contributed to the observed
shifts in habitats used. His observations indicated that all the shorebirds, including piping
plovers, avoided the contaminated sediments and concentrated in oil-free areas. Amos, however,
reported that piping plovers ranked second to sanderlings in the numbers of oiled birds he
observed on the beach, although there was no recorded mortality of plovers due to oil (Amos
pers. comm. 2009, 2012). Oiled birds were seen for a year or more following the initial spill,
likely due to continued washing in of sunken tar; but there were only occasional subsequent
observations of oiled or tarred plovers (Amos pers. comm. 2009).
According to government estimates, the 2010 Deepwater Horizon Mississippi Canyon Well #252
oil spill discharged more than 200 million gallons of oil into the Gulf of Mexico (U.S.
Government 2010). Containment activities, recovery of oil-water mix, and controlled burning
removed some oil, but additional impacts to natural resources may stem from the 1.84 million
gallons of dispersant that were applied to the spill (U.S. Government 2010). At the end of July
2010, approximately 625 miles of Gulf of Mexico shoreline was oiled. This included
approximately 360 miles in Louisiana, 105 miles in Mississippi, 66 miles in Alabama, and 94
miles in Florida (U.S. Government 2010). These numbers do not address cumulative impacts or
include shoreline that was cleaned earlier. The U.S. Coast Guard, the states, and responsible
parties that form the Unified Command (with advice from federal and state natural resource
agencies) initiated protective measures and clean-up efforts as provided in contingency plans for
each state’s coastline. The contingency plans identified sensitive habitats, including all ESAlisted species’ habitats, which received a higher priority for response actions.
Efforts to prevent shoreline oiling and cleanup response activities can disturb piping plovers and
their habitat. Although most piping plovers were on their breeding grounds in May, June, and
early July when the Deepwater well was discharging oil, oil was still washing onto Gulf beaches
when the plovers began arriving back on the Gulf in mid-July. Ninety percent of piping plovers
detected during the prior four years of surveys in Louisiana were in the Deepwater Horizon oil
spill impact zone, and Louisiana’s Department of Wildlife and Fisheries reported significant
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disturbance to birds and their habitat from response activities. Wrack lines were removed, and
sand washing equipment “cleansed” beaches (M. Seymour, Louisiana Natural Heritage Program,
pers. comm. 2011). Potential long-term adverse effects stem from the construction of sand
berms and closing of at least 32 inlets (Rice 2012a). Implementation of prescribed best
management practices reduced, but did not negate, disturbance to plovers (and to other beachdependent wildlife) from cleanup personnel, all-terrain vehicles, helicopters, and other
equipment. USFWS and state biologists present during cleanup operations provided information
about breeding, migrating, and wintering birds and their habitat protection needs. However, high
staff turnover during the extended spill response period necessitated continuous education and
training of clean up personnel (M. Bimbi, USFWS, pers. comm. 2011). Limited clean-up
operations were still ongoing throughout the spill area in November 2012 (H. Herod, USFWS,
pers. comm. 2012). Results of a natural resources damage assessment study to assess injury to
piping plovers (Fraser et al. 2010) are not yet available.
More subtle but cumulatively damaging sources of oil and other contaminants are leaking vessels
located offshore or within the bays on the Atlantic and Gulf coasts, offshore oil rigs and undersea
pipelines in the Gulf of Mexico, pipelines buried under the bay bottoms, and onshore facilities
such as petroleum refineries and petrochemical plants. In Louisiana, about 2,500-3,000 oil spills
are reported in the Gulf region each year, ranging in size from very small to thousands of barrels
(L. Carver, Louisiana Department of Wildlife and Fisheries, pers. comm. 2011). Chronic spills
of oil from rigs and pipelines and natural seeps in the Gulf of Mexico generally involve small
quantities of oil. The oil from these smaller leaks and seeps, if they occur far enough from land,
will tend to wash ashore as tar balls. In cases such as this, the impact is limited to discrete areas
of the beach, whereas oil slicks from larger spills coat longer stretches of the shoreline (K. Rice,
USFWS, pers. comm. 2009). In late July and early August 2009, for example, oil suspected to
have originated from an offshore oil rig in Mexican waters was observed on plumage or legs of
14 piping plovers in south Texas (Cobb pers. comm. 2012b).
Pesticides and Other Contaminants
A piping plover was found among dead shorebirds discovered on a sandbar near Marco Island,
Florida following the county’s aerial application of the organophosphate pesticide Fenthion for
mosquito control in 1997 (Pittman 2001, Williams 2001). Subsequent to further investigations
of bird mortalities associated with pesticide applications and to a lawsuit being filed against the
Environmental Protection Agency in 2002, the manufacturer withdrew Fenthion from the
market, and Environmental Protection Agency banned all use after November 30, 2004
(American Bird Conservancy 2007).
Absent identification of contaminated substrates or observation of direct mortality of shorebirds
on a site used by migrating and wintering piping plovers, detection of contaminants threats is
most likely to occur through analysis of unhatched eggs. Contaminants in eggs can originate
from any point in the bird’s annual cycle, and considerable effort may be required to ascertain
where in the annual cycle exposure occurred (see, for example, Dickerson et al. 2011
characterizing contaminant exposure of mountain plovers).
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There has been limited opportunistic testing of piping plover eggs. Polychlorinated biphenol
(PCB) concentrations in several composites of Great Lakes piping plover eggs tested in the
1990s had potential to cause reproductive harm. Analysis of prey available to piping plovers at
representative Michigan breeding sites indicated that breeding areas along the upper Great Lakes
region were not likely the major source of contaminants to this population (D. Best, USFWS,
pers. comm. 1999 in USFWS 2003). Relatively high levels of PCB, dichloro diphenyl
dichloroethylene (DDE), and polybrominated diphenyl ether (PBDE) were detected in one of
two clutches of Ontario piping plover eggs analyzed in 2009 (V. Cavalieri, USFWS, pers. comm.
2011). Results of opportunistic egg analyses to date from Atlantic Coast piping plovers did not
warrant follow-up investigation (Mierzykowski 2009, 2010, 2012; S. Mierzykowski, USFWS
pers. comm. 2012). No recent testing has been conducted for contaminants in the Northern Great
Plains piping plover population.
Energy Development
Land-based Oil and Gas Exploration and Development
Various oil and gas exploration and development activities occur along the Gulf Coast.
Examples of conservation measures prescribed to avoid adverse effects on piping plovers and
their habitats include conditions on driving on beaches and tidal flats, restrictions on discharging
fresh water across unvegetated tidal flats, timing exploration activities during times when the
plovers are not present, and use of directional drilling from adjacent upland areas (USFWS
2008c; B. Firmin, USFWS, pers. comm. 2012). With the implementation of appropriate
conditions, threats to nonbreeding piping plovers from land-based oil and gas extraction are
currently very low.
Wind Turbines
Wind turbines are a potential future threat to piping plovers in their coastal migration and
wintering range. Relatively small single turbines have been constructed along the beachfront in
at least a few locations (e.g., South Carolina; M. Caldwell, USFWS, pers. comm. 2012). Current
risk to piping plovers from several wind farms located on the mainland north and west of several
bays in southern Texas is deemed low during months of winter residency because the birds are
not believed to traverse these areas in their daily movements (D. Newstead, Coastal Bend Bays
and Estuaries Program, pers. comm. 2012a). To date, no piping plovers have been reported from
post-construction carcass detection surveys at these sites (P. Clements, USFWS, pers. comm.
2012). However, Newstead (pers. comm. 2012a) has raised questions about collision risk during
migration departure, as large numbers of piping plovers have been observed in areas of the
Laguna Madre east of the wind farms during the late winter. Furthermore, there is concern that,
as sea level rises, the intertidal zone (and potential piping plover activity) may move closer to
these sites. Several off-shore wind farm proposals in South Carolina are in various stages of
early scoping (Caldwell pers. comm. 2012). A permit application was filed in 2011 for 500
turbines in three areas off the coast of south Texas (USACE 2011), but it is unknown whether
piping plovers transit these areas.
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In addition to uncertainty regarding the location and design (e.g., number and height of turbines)
of future wind turbines, the magnitude of potential threats is difficult to assess without better
information about piping plover movements and behaviors. For wind projects situated on barrier
beaches, bay shorelines, or within bays, relevant information includes the flight routes of piping
plovers moving among foraging and roosting sites, flight altitude, and avoidance rates under
varying weather and light conditions. For offshore wind projects, piping plover migration routes
and altitude, as well as avoidance rates will be key determinants of threats.
Predation
The extent of predation on migrating or wintering piping plovers remains largely unknown and is
difficult to document. Avian and mammalian predators are common throughout the species’
wintering range. Human activities affect the types, numbers, and activity patterns of some
predators, thereby exacerbating natural predation on breeding piping plovers (USFWS 1996).
One incident involving a cat observed stalking piping plovers was reported in Texas (NY Times
2007). It has been estimated that free-roaming cats kill over one billion birds every year in the
U.S., representing one of the largest single sources of human-influenced mortality for small
native wildlife (Gill 1995, Sax and Gaines 2008).
Predatory birds, including peregrine falcons, merlin, and harriers, are present in the nonbreeding
range. Newstead (pers. comm. 2012b) reported two cases of suspected avian depredation of
piping plovers in a Texas telemetry study, but he also noted that red tide may have compromised
the health of these plovers. It has been noted, however, that the behavioral response of
crouching when in the presence of avian predators may minimize avian predation on piping
plovers (Morrier and McNeil 1991, Drake 1999, Drake et al. 2001). Drake (1999) theorized that
this piping plover behavior enhances concealment associated with roosting in depressions and
debris in Texas.
Nonbreeding piping plovers may reap some collateral benefits from predator management
conducted for the primary benefit of other species. Florida Keys Refuges National Wildlife
Refuge (USFWS 2011a), for example, released a draft integrated predator management plan that
targets predators, including cats, for the benefit of native fauna and flora. Other predator control
programs are ongoing in North Carolina, South Carolina, Florida, and Texas beach ecosystems
(USFWS 2009b).
Although the extent of predation to nonbreeding piping plovers is unknown, it remains a
potential threat. At this time, however, the USFWS considers predator control and related
research on wintering and migration grounds to be a low priority.
Military Operations
Five of the eleven coastal military bases located in the U.S. continental range of nonbreeding
piping plovers have consulted with the USFWS about potential effects of military activities on
plovers and their habitat (USFWS 2009b, USFWS 2010). Formal consultation under section 7 of
the ESA with Camp Lejeune, North Carolina in 2002, provided for year-round piping plover
surveys, but restrictions on activities on Onslow Beach only pertain to the plover breeding
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season (J. Hammond, USFWS, pers. comm. 2012). Informal consultations with three Florida
bases (Naval Station Mayport, Eglin Air Force Base, and Tyndall Air Force Base) addressed
training activities that included beach exercises and occasional use of motorized equipment on
beaches and bayside habitats. Eglin Air Force Base conducts twice-monthly surveys for piping
plovers, and habitats consistently used by piping plovers are posted with avoidance requirements
to minimize direct disturbance from troop activities. Operations at Tyndall Air Force Base and
Naval Station Mayport were determined to occur outside optimal piping plover habitats. A 2001
consultation with the Navy for one-time training operations on Peveto Beach in Louisiana
concluded informally (USFWS 2010). Current threats to wintering and migrating piping plovers
posed by military activities appear minimal.
Disease
No instances of disease have been documented in piping plovers outside the breeding range. In
the southeastern U.S., the cause of death of one piping plover received from Texas was
emaciation (C. Acker, U.S. Geological Survey, pers. comm. 2009). Newstead (pers. comm.
2012b) reported circumstantial evidence that red tide weakened piping plovers in the vicinity of
the Laguna Madre and Padre Island, Texas during the fall of 2011. Samples collected in Florida
from two live piping plovers in 2006 both tested negative for avian influenza (M. Hines, U.S.
Geological Survey, pers. comm. 2009). The 2009 5-Year Review concluded that West Nile virus
and avian influenza remain minor threats to piping plovers on their wintering and migration
grounds.
Summary and Synthesis of Threats
A review of threats to piping plovers and their habitat in their migration and wintering range
shows a continuing loss and degradation of habitat due to sand placement projects, inlet
stabilization, sand mining, groins, seawalls and revetments, dredging of canal subdivisions,
invasive vegetation, and wrack removal. This cumulative habitat loss is, by itself, of major
threat to piping plovers, as well as the many other shorebird species competing with them for
foraging resources and roosting habitats in their nonbreeding range. However, artificial
shoreline stabilization also impedes the processes by which coastal habitats adapt to storms and
accelerating sea level rise, thus setting the stage for compounding future losses. Furthermore,
inadequate management of increasing numbers of beach recreationists reduces the functional
suitability of coastal migration and wintering habitat and increases pressure on piping plovers
and other shorebirds depending upon a shrinking habitat base. Experience during the Deepwater
Horizon oil spill illustrates how, in addition to the direct threat of contamination, spill response
activities can result in short- and long-term effects on habitat and disturb piping plovers and
other shorebirds. If climate change increases the frequency and magnitude of severe weather
events, this may pose an additional threat. The best available information indicates that other
threats are currently low, but vigilance is warranted, especially in light of the potential to
exacerbate or compound effects of very significant threats from habitat loss and degradation and
from increasing human disturbance.
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Recovery criteria
Northern Great Plains Population (USFWS 1988b, 1994)
1.
2.
3.

Increase the number of birds in the U.S. Northern Great Plains states to 2,300
pairs (USFWS 1994).
Increase the number of birds in the prairie region of Canada to 2,500 adult piping
plovers (USFWS 1988).
Secure long-term protection of essential breeding and wintering habitat (USFWS
1994).

Great Lakes Population (USFWS 2003)
1.

2.

3.

4.
5.

At least 150 pairs (300 individuals), for at least 5 consecutive years, with at least
100 breeding pairs (200 individuals) in Michigan and 50 breeding pairs (100
individuals) distributed among sites in other Great Lakes states.
Five-year average fecundity within the range of 1.5-2.0 fledglings per pair, per
year, across the breeding distribution, and ten-year population projections indicate
the population is stable or continuing to grow above the recovery goal.
Protection and long-term maintenance of essential breeding and wintering habitat
is ensured, sufficient in quantity, quality, and distribution to support the recovery
goal of 150 pairs (300 individuals).
Genetic diversity within the population is deemed adequate for population
persistence and can be maintained over the long-term.
Agreements and funding mechanisms are in place for long-term protection and
management activities in essential breeding and wintering habitat.

Atlantic Coast Population (USFWS 1996)
1.

Increase and maintain for 5 years a total of 2,000 breeding pairs, distributed
among 4 recovery units.
Recovery Unit
Atlantic (eastern) Canada
New England
New York-New Jersey
Southern (DE-MD-VA-NC)

2.
3.

4.

Minimum Subpopulation
400 pairs
625 pairs
575 pairs
400 pairs

Verify the adequacy of a 2,000 pair population of piping plovers to maintain
heterozygosity and allelic diversity over the long term.
Achieve a 5-year average productivity of 1.5 fledged chicks per pair in each of the
4 recovery units described in criterion 1, based on data from sites that collectively
support at least 90% of the recover unit’s population.
Institute long-term agreements to assure protection and management sufficient to
maintain the population targets and average productivity in each recovery unit.
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5.

Ensure long-term maintenance of wintering habitat, sufficient in quantity, quality,
and distribution to maintain survival rates for a 2,000-pair population.

Conservation Recommendations
Nonbreeding plovers from all three breeding populations (USFWS 2012)
1.
2.
3.
4.
5.
6.
7.
8.

Maintain natural coastal processes that perpetuate wintering and coastal migration
habitat.
Protect wintering and migrating piping plovers and their habitat from human
disturbance.
Monitor nonbreeding plovers and their habitat.
Protect nonbreeding plovers and their habitats from contamination and
degradation from oil or other chemical contaminants.
Assess predation as a potential limiting factor for piping plovers on wintering and
migration sites.
Improve application or regulatory tools.
Develop mechanisms to provide long-term protection of nonbreeding plovers and
their habitat.
Conduct scientific investigations to refine knowledge and inform conservation of
migrating and wintering piping plovers.

6.2. Environmental Baseline
This section is an analysis of the effects of past and ongoing human and natural factors leading to
the current status of the piping plover, its habitat, and ecosystem within the Action Area. The
environmental baseline is a “snapshot” of the species’ health in the Action Area at the time of the
consultation, and does not include the effects of the Action under review (see Section 4).
6.2.1. Action Area Numbers, Reproduction, and Distribution
Piping plovers have been documented during migration and/or winter on the ends of Folly Beach
and Bird Key Stono within the Action Area (Maddock et al. 2013, USFWS unpublished data).
The migrant population is typically larger than the winter population. Although piping plovers
that winter at sites, meaning they spend the majority of their nonbreeding season at one location,
can arrive at their winter site as early as August and depart as late as April (Maddock et al.
2009), the best winter population estimate cannot be determined until December and/or January.
Results of a band re-sighting analysis for birds documented at sites in South Carolina showed
zero immigration or emigration during the months of December and January (J. Cohen, pers.
comm. 2009). Therefore, the Service determines the local winter population by using the single
highest count of birds during surveys conducted between December 1 and January 31. Since the
majority of piping plovers are unbanded, the number of migrants as well as the passage
population (the total number of birds that use a site during the entire nonbreeding season) for the
sites within the action area are currently unknown.
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Uniquely banded piping plovers have been seen on both islands and are known to cross the Stono
Inlet based on band re-sights (Table 8). Therefore, both sites are considered to be one site,
which makes determining the winter population number difficult. Numbers at each site cannot
simply be added together unless band resightings are taken into consideration. Table 9
represents the maximum number of birds counted at each site during a winter survey. Piping
plovers from all three breeding populations, the Northern Great Plains, Great Lakes, and Atlantic
Coast, have been documented using the west end of Folly Beach and Bird Key Stono.
Table 8. Confirmed band re-sightings of piping plovers on the west end of Folly Beach and
Bird Key Stono from 2006 to 2017.
Winter
or
Migrant Breeding
Band
Combinations1
Bird2
Population3
--,WA:-Gf,GL
W
NGP U.S.
-Gf(YX6),--:-O,-M
AC U.S.
-Gf(2MU),--:-B,-M
AC U.S.
-O,--:-X,-R
W
GL U.S.
-Of,Lb:-X,-O
W
GL U.S.
-X,-B:-Of,OB
W
GL U.S.
-X,-b:-Of,OG
W
GL U.S.
1

All band combinations have been confirmed by the banders. Re-sight data is a compilation of the SC Shorebird
Project (2006-2008), required monitoring set forth by two Service BOs (2006-2014), and Service and SCDNR resight surveys (2010-2017). Band combinations were recorded in the following order: upper left, lower left: upper
right, and lower right using the following abbreviations:
X: metal , b: light blue, f: flag, G: dark green, R: red, g: light green, /: split color band (2 colors on the same band),
Y: yellow, L: black, //: triple split color band (1 color separated by another color on the same band), O: orange, W:
white, B: dark blue, A: gray, –: no band.
2
The local winter population is determined by the highest count of birds during surveys conducted between
December 1 and January 31. This is consistent with the results of a band re-sighting analysis for birds seen in South
Carolina that showed zero immigration or emigration during the months of December and January (J. Cohen, pers.
comm. 2009). W=A winter bird is a bird that has been documented at a site between December 1 and January 31.
M=A migrant bird is a bird that has not been documented at a site between December 1 and January 31.
3
Breeding populations: NGP=Northern Great Plains, AC=Atlantic Coast, GL=Great Lakes.
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Table 9. Piping plover winter population numbers in the action area from 2005-2018.

Season

West end
2
of Folly

Bird
Key
2
Stono

2005-2006

1

3

2006-2007

ND

3

8

2007-2008

ND

3

7

2008-2009

ND

3

ND

2

2009-2010

ND

3

ND

2

2010-2011

0

2011-2012

ND

3

3

2012-2013

ND

3

5

2013-2014

1

3

2014-2015

1

5

2015-2016

1

3

2016-2017

1

5

4

2017-2018
0
6
The local winter population is determined by the highest count of birds during surveys conducted between
December 1 and January 31. This is consistent with the results of a band re-sighting analysis for birds seen in South
Carolina that showed zero immigration or emigration during the months of December and January (J. Cohen, pers.
comm. 2009). The same uniquely banded birds have been documented at these sites between December 1 and
January 31.
2
The 2005-2006 and 2010-2011 season data for the west end of Folly Beach, Bird Key, and Deveaux Bank and the
2013-2014 season data for the west end of Folly Beach only represent 1 survey during the winter and may not
accurately represent the true winter population.
3
ND=no data
1
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If project construction occurs during the piping plover nonbreeding season, plovers may avoid
the construction area on Bird Key Stono and use other areas on Bird Key Stono and/or the west
end of Folly Beach. Therefore, Folly Beach and Bird Key Stono are considered to be part of the
action area for piping plovers.
6.2.2. Action Area Conservation Needs and Threats
Recreational Disturbance
Intense human disturbance in winter habitat can be functionally equivalent to habitat loss. If the
disturbance prevents birds from using an area (Goss-Custard et al. 1996), this can lead to roost
abandonment and population declines (Burton et al. 1996). Disturbance from human and pet
presence alters plover behavior and often negatively influences distribution.
West End of Folly Beach
The west end of Folly Beach provides public access and a portion of the beach is within the Folly
Beach County Park. Dogs are allowed on the beach, but must be on leash at all times unless the
dog owner is a member of the Folly Island Dog Owner (FIDO) club, which allows special
privileges for “responsible dog owners and their dogs.”
Bird Key
This undeveloped island is a SCDNR Heritage Preserve. It is managed for seabird and shorebird
nesting and is within designated critical habitat for wintering piping plovers (see Section 7). No
dogs are allowed on the island and pedestrian access is seasonally restricted.

6.3. Effects of the Action
This section analyzes the direct and indirect effects of the Action on the piping plover, which
includes the direct and indirect effects of interrelated and interdependent actions. Direct effects
are caused by the Action and occur at the same time and place. Indirect effects are caused by the
Action, but are later in time and reasonably certain to occur. Our analyses are organized
according to the description of the Action in section 2 of this BO.
6.3.1. Effects of beach renourishment on piping plovers
Beneficial Effects
The renourishment project may temporarily increase roosting habitat on the northeast end of Bird
Key Stono due to the sand placement covering existing dune vegetation.
Adverse Effects
Shoreline stabilization projects have been documented to have adverse effects on nonbreeding
piping plover habitat and piping plover abundance and distribution. Results of monitoring piping
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plovers and their habitat provide additional information on how piping plovers respond to these
projects, minimization measures, and other factors that influence piping plover abundance,
distribution, and site selection.
Direct effects: Direct effects are those direct or immediate effects of a project on the species or
its habitat. The construction window overlaps with one nonbreeding season for piping plovers.
Heavy machinery and equipment (e.g., trucks and bulldozers operating on project area beaches,
sand excavation, and berm construction) may adversely affect migrating and wintering piping
plovers in the project area by disturbance and disruption of normal activities such as roosting and
foraging, and possibly forcing birds to expend valuable energy reserves to seek available habitat
elsewhere.
Burial and suffocation of invertebrate species will occur during each nourishment and
renourishment cycle. Impacts will affect the 40,000 feet of shoreline. Timeframes projected for
benthic recruitment and re-establishment following beach nourishment are between 6 months to
2 years (Thrush et al. 1996, Peterson et al. 2000, Zajac and Whitlatch 2003, Bishop et al. 2006,
Peterson et al. 2006). Depending on actual recovery rates, impacts may occur even if
nourishment activities occur outside the migration and wintering seasons. The sand is being
placed above the high tide line on a small section of the island, which will limit impacts to
intertidal foraging habitat.
Indirect effects: Indirect effects are effects caused by or result from the proposed action, are
later in time, and are reasonably certain to occur. The proposed project may facilitate increased
access to currently occupied roosting and foraging habitat. Recreational activities that
potentially adversely affect plovers include disturbance by unleashed pets and increased
pedestrian use.
6.3.2. Effects of Groin Rehabilitation
No additional effects due to groin rehabilitation are anticipated based on the location of the
groins. Piping plovers tend to use the ends of the islands, which is outside of the area of groin
rehabilitation. Folly Beach will continue to be renourished on a regular interval, which will
allow sediment transport to continue to the west end of the island.

6.4. Cumulative Effects
For purposes of consultation under ESA §7, cumulative effects are those caused by future state,
tribal, local, or private actions that are reasonably certain to occur in the Action Area. Future
Federal actions that are unrelated to the proposed action are not considered, because they require
separate consultation under §7 of the ESA. The Service is not aware of any cumulative effects in
the Action Area at this time; therefore, cumulative effects are not relevant to formulating our
opinion for the Action.
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6.5. Conclusion
In this section, the Service summarizes and interprets the findings of the previous sections for the
piping plover (status, baseline, effects, and cumulative effects) relative to the purpose of a BO
under §7(a)(2) of the ESA, which is to determine whether a Federal action is likely to:
a) jeopardize the continued existence of species listed as endangered or threatened; or
b) result in the destruction or adverse modification of designated critical habitat.
“Jeopardize the continued existence” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
that species (50 CFR §402.02).
After reviewing the current status of the Northern Great Plains, Great Lakes, and Atlantic Coast
piping plover populations, the environmental baseline for the proposed project, associated
construction activities, and the cumulative effects, it is the Service’s Biological Opinion that
implementation of the project, as proposed, is not likely to jeopardize the continued existence of
the piping plover because effects due to construction activities are expected to be short term and
become beneficial once construction is completed.
“Take” of piping plovers will be minimized by the implementation of the Reasonable and
Prudent Measures, and Terms and Conditions outlined in Section 9.

7. CRITICAL HABITAT FOR THE PIPING PLOVER
7.1. Status of Critical Habitat
The Service has designated critical habitat for the piping plover on three occasions. Two of
these designations protected different breeding populations. Critical habitat for the Great Lakes
breeding population was designated May 7, 2001, (66 [FR] (Federal Register) 22938, USFWS
2001a), and critical habitat for the northern Great Plains breeding population was designated
September 11, 2002, (67 FR 57637, USFWS 2002). No critical habitat has been proposed or
designated for the Atlantic Coast breeding population, but the needs of all three breeding
populations were considered in the 2001 critical habitat designation for wintering piping plovers
(66 FR 36038, USFWS 2001b) and subsequent redesignations (USFWS 2008d, 2009d).
Wintering piping plovers may include individuals from the Great Lakes and northern Great
Plains breeding populations as well as birds that nest along the Atlantic coast.
7.1.1. Description of Critical Habitat
Critical habitat for wintering piping plovers currently comprises 141 units totaling 256,513 acres
along the coasts of North Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi,
Louisiana, and Texas. The original designation included 142 areas (the rule erroneously states
137 units) encompassing approximately 1,798 miles of mapped shoreline and 165,211 acres of
mapped areas (USFWS 2001b). A revised designation for four North Carolina units was
published in 2008 (USFWS 2008d). Eighteen revised Texas critical habitat units were
designated in 2009, replacing 19 units that were vacated and remanded by a 2006 court order
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(USFWS 2009c). Designated areas include habitats that support roosting, foraging, and
sheltering activities of piping plovers.
Critical habitat designation for nonbreeding piping plovers used the term "primary constituent
elements" (PCEs) to identify the key components of critical habitat that are essential to its
conservation and may require special management considerations or protection. Revisions to the
critical habitat regulations in 2016 (81 FR 7214, 50 CFR §4.24) discontinue use of the term
PCEs, and rely exclusively the term “physical and biological features” (PBFs) to refer to these
key components, because the latter term is the one used in the statute. This shift in terminology
does not change how the Service conducts a “destruction or adverse modification” analysis. In
this BO, we use the term PBFs to label the key components of critical habitat that provide for the
conservation of the nonbreeding piping plover that were identified in its critical habitat
designation rule as PCEs.
The PBFs of nonbreeding piping plover critical habitat are sand or mud flats or both with no or
sparse emergent vegetation for foraging piping plovers and adjacent unvegetated or sparsely
vegetated sand, mud, or algal flats above high tide for roosting piping plovers (66 FR 36038).
Important components of the beach/dune ecosystem include surf-cast algae, sparsely vegetated
back beach and salterns, spits, and washover areas. Washover areas are broad, unvegetated
zones, with little or no topographic relief, that are formed and maintained by the action of
hurricanes, storm surge, or other extreme wave action.
7.1.2. Conservation Value of Critical Habitat
Designation of critical habitat can help focus conservation activities for a listed species by
identifying areas that contain PBFs that are essential for the conservation of that species.
Recovery of piping plovers is dependent upon available habitat throughout the range of the
species.
7.1.3. Conservation Needs for Critical Habitat
All critical habitat units were occupied at the time of designation. Due to the dynamic nature of
these ephemeral habitats, all units are needed for the recovery of the species. Natural coastal
processes are also necessary to ensure the existence and functionality of these units in the future.
When these processes are limited or altered habitat quality diminishes.

7.2. Environmental Baseline for Critical Habitat
This section is an analysis of the effects of past and ongoing human and natural factors leading to
the current status of designated critical habitat for the piping plover within the Action Area. The
environmental baseline is a “snapshot” of the condition of the PBFs that are essential to the
conservation of the species within designated critical of the Action Area at the time of the
consultation, and does not include the effects of the Action under review.
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7.2.1. Action Area Conservation Value of Piping Plover Critical Habitat
The Action Area is within designated critical habitat unit SC-9 (Figure 11) and currently
contains all PBFs. Each unit within the nonbreeding piping plover designation is essential to the
recovery of the species. The text description of the unit is as follows:
Unit SC-9: Stono Inlet: 495 ha (1223 ac) in Charleston County.
Most of this unit is privately owned. It includes the eastern end of Kiawah Island (approximately
4.0 km (2.5 mi)) from mean low low water (MLLW) on the Atlantic Ocean running north to
MLLW on the first large tributary connecting east of Bass Creek running northeast into the
Stono River. It includes MLLW up to where densely vegetated habitat, not used by the piping
plover, begins and where the constituent elements no longer occur along the Stono Inlet and
River. All of Bird Key Stono Heritage Preserve and all of Skimmer Flats to MLLW are
included. The golf course and densely vegetated areas are not included.
Regarding the PBFs for this project, the placement of sand and resulting burial of the prey base is
anticipated to temporarily degrade foraging habitat, but increase roosting habitat. This BO
includes required terms and conditions that minimize the incidental take of piping plovers. The
PBFs are expected to recover and roosting habitat may increase immediately after project
construction.
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locations of the designated critical
habitat for the Wintering Piping Plover.
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Use Constraints: This map is intended to be used as a guide to identify the general areas
where Wintering Piping Plover critical habitat has been designated. Included within
the designation of critical habitat are all land areas to the mean lower low water. Refer
to the narrative unit descriptions as the precise legal definition of critical habitat.

South Carolina Units: 9, 10 and 11
Some locations have been slightly enlarged for display purposes only.
Figure 11. Map of piping plover designated critical habitat units SC-9, SC-10, and SC-11.

7.2.2. Action Area Conservation Needs for Critical Habitat
Recreational Disturbance
Intense human disturbance in winter habitat can be functionally equivalent to habitat loss. If the
disturbance prevents birds from using an area (Goss-Custard et al. 1996), this can lead to roost
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abandonment and population declines (Burton et al. 1996). Disturbance from human and pet
presence alters plover behavior and often negatively influences distribution.

7.3. Effects of the Action on Critical Habitat
This section analyzes the direct and indirect effects of the Action on critical habitat for the piping
plover, which includes the direct and indirect effects of interrelated and interdependent actions.
Direct effects are caused by the Action and occur at the same time and place. Indirect effects are
caused by the Action, but are later in time and reasonably certain to occur. Our analyses are
organized according to the description of the Action in section 2 of this BO.
7.3.1. Effects of Renourishment on Critical Habitat
The renourishment on Bird Key Stono will occur on a six acre area of the island and will be
limited to an area above the high tide line. Construction will take up to one week to complete.
PBFs that support roosting are anticipated to increase in size and quality. PBFs that support
foraging may temporarily be impacted adjacent to the construction area. However, these impacts
will be minimized due to the location of the sand placement and the short construction window,
which will allow for faster benthic invertebrate recruitment.
7.3.2. Effects of Groin Rehabilitation on Critical Habitat
Groin rehabilitation will occur outside of critical habitat. Therefore, no adverse effects are
anticipated.

7.4. Cumulative Effects on Piping Plover Critical Habitat
For purposes of consultation under ESA §7, cumulative effects are those caused by future state,
tribal, local, or private actions that are reasonably certain to occur in the Action Area. Future
Federal actions that are unrelated to the proposed action are not considered, because they require
separate consultation under §7 of the ESA. The Service is not aware of any cumulative effects in
the Action Area at this time; therefore, cumulative effects are not relevant to formulating our
opinion for the Action.

7.5. Conclusion for Piping Plover Critical Habitat
In this section, we summarize and interpret the findings of the previous sections for nonbreeding
piping plover critical habitat (status, baseline, effects, and cumulative effects) relative to the
purpose of a BO under §7(a)(2) of the ESA, which is to determine whether a Federal action is
likely to:
a) jeopardize the continued existence of species listed as endangered or threatened; or
b) result in the destruction or adverse modification of designated critical habitat.
“Destruction or adverse modification” means a direct or indirect alteration that appreciably
diminishes the value of designated critical habitat for the conservation of a listed species. Such
alterations may include, but are not limited to, those that alter the physical or biological features
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essential to the conservation of a species or that preclude or significantly delay development of
such features (50 CFR §402.02).
After reviewing the current status of the critical habitat, the environmental baseline for the
Action Area, the effects of the Action, and the cumulative effects, it is the Service’s biological
opinion that the Action is not likely to destroy or adversely modify designated critical habitat for
the piping plover because effects due to construction activities are expected to be short term and
become beneficial once construction is completed.

8. RED KNOT
8.1. Status of the species
On December 11, 2014, the Service published the final rule to list the rufa red knot (Calidris
canutus rufa) as a threatened subspecies under the ESA (79 FR 73706).
8.1.1. Description of the species
The rufa red knot is a medium-sized migratory shorebird that breeds in the Canadian Arctic,
winters in parts of the Southeastern U.S., the Caribbean, and South America, and primarily uses
well-known spring and fall stopover areas on the Atlantic coast of the U.S., although some
follow a midcontinental migratory route.
8.1.2. Life History
The rufa red knot migrates annually between its breeding grounds in the central Canadian Arctic
and several wintering regions, including the Southeast United States (Southeast), the Northeast
Gulf of Mexico, northern Brazil, and Tierra del Fuego at the southern tip of South America. The
rufa red knot’s typical life span is at least 7 years (J. Parvin pers. comm. March 14, 2014, Niles
et al. 2008), with the oldest known wild bird at least 21 years old as of 2014 (Bauers 2014,
Jordan 2014). Age of first breeding is at least 2 years (S. Koch, L. Niles, and R. Porter pers.
comm. August 12, 2014, Harrington 2001).
On the breeding grounds, pair bonds form soon after the birds arrival, in late May or early June,
and remain intact until shortly after the eggs hatch (Niles et al. 2008, Harrington 2001). Female
rufa red knots lay only one clutch (group of eggs) per season, and, as far as is known, do not lay
a replacement clutch if the first is lost. The usual clutch size is four eggs, though three-egg
clutches have been recorded. The incubation period lasts approximately 22 days from the last
egg laid to the last egg hatched, and both sexes participate equally in egg incubation. Young are
precocial, leaving the nest within 24 hours of hatching and foraging for themselves (Niles et al.
2008). Females are thought to leave the breeding grounds and start moving south soon after the
chicks hatch in mid-July. Thereafter, parental care is provided solely by the males, but about 25
days later (around August 10) males also abandon the newly fledged juveniles and move south.
Not long after, they are followed by the juveniles (Niles et al. 2008). Breeding success of High
Arctic shorebirds such as Calidris canutus varies dramatically among years in a somewhat
cyclical manner. Two main factors seem to be responsible for this annual variation: abundance
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of arctic lemmings (Dicrostonyx torquatus and Lemmus sibericus) (by indirectly affecting
predation pressure on shorebirds) and weather (Piersma and Lindström 2004, Blomqvist et al.
2002, Summers and Underhill 1987). Growth rate of C. canutus chicks is very high compared to
similarly sized shorebirds nesting in more temperate climates and is strongly correlated with
weather-induced and seasonal variation in availability of invertebrate prey (Schekkerman et al.
2003).
During both the northbound (spring) and southbound (fall) migrations, red knots use key staging
and stopover areas to rest and feed (Figure 12). Each year some red knots make one of the
longest distance migrations known in the animal kingdom, traveling up to 19,000 mi (30,000
km) annually. Red knots undertake long flights that may span thousands of miles without
stopping. As Calidris canutus prepare to depart on long migratory flights, they undergo several
physiological changes. Before takeoff, the birds accumulate and store large amounts of fat to
fuel migration and undergo substantial changes in metabolic rates. In addition, the leg muscles,
gizzard (a muscular organ used for grinding food), stomach, intestines, and liver all decrease in
size, while the pectoral (chest) muscles and heart increase in size. Due to these physiological
changes, C. canutus arriving from lengthy migrations are not able to feed maximally until their
digestive systems regenerate, a process that may take several days. Because stopovers are timeconstrained, C. canutus requires stopovers rich in easily digested food to achieve adequate
weight gain (Niles et al. 2008, van Gils et al. 2005a, van Gils et al. 2005b, Piersma et al. 1999)
that fuels the next migratory flight and, upon arrival in the Arctic, also fuels a body
transformation to breeding condition (Morrison 2006). At some stages of migration, very high
proportions of entire shorebird populations may use a single migration staging site to prepare for
long flights. High fractions of the red knot’s rangewide population can occur together at a small
number of nonbreeding locations, leaving populations vulnerable to loss of key resources
(Harrington 2001). For example, Delaware Bay provides the final Atlantic coast stopover for a
significant majority (50 to 80 percent) of the red knot population making its way to the arctic
breeding grounds each spring (Clark et al. 2009, Brown et al. 2001). Individual red knots show
moderate fidelity to particular migration staging areas between years (French Guiana Regional
Scientific Council for Natural Heritage (CSRPN) 2013, Duerr et al. 2011, Watts 2009a,
Harrington 2001).
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Figure 12. Well-known rufa red knot migration stopover areas.
On the wintering grounds, fidelity appears to be high, with minimal movement of birds among
wintering regions (Georgia Department of Natural Resources (GDNR) 2013, BandedBirds.org
2012, Schwarzer et al. 2012, Niles et al. 2008, Harrington et al. 1988). Researchers often
distinguish between those rufa red knots that winter the farthest south (in Argentina and Chile)
and therefore undertake the longest-distance migrations (“southern-wintering”), from those that
winter farther north in northern Brazil and the Southeast (“northern-wintering”), with some
notable physiological and ecological differences between the two groups (B. Harrington pers.
comm. November 14, 2013).
Nonbreeding (Migration and Winter) Habitat Use
Coastal habitats used by red knots in migration and wintering areas are similar in character
(Harrington 2001), generally coastal marine and estuarine (partially enclosed tidal area where
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fresh and salt water mixes) habitats with large areas of exposed intertidal sediments. Migration
and wintering habitats include both high-energy ocean- or bay-front areas, as well as tidal flats in
more sheltered bays and lagoons (Harrington 2001). Preferred wintering and migration
microhabitats are muddy or sandy coastal areas, specifically, the mouths of bays and estuaries,
tidal flats, and unimproved tidal inlets (North Carolina Wildlife Resources Commission
(NCWRC) 2013, Lott et al. 2009, Niles et al. 2008, Harrington 2001). Along the U.S. Atlantic
coast, dynamic and ephemeral (lasting only briefly) features are important red knot habitats,
including sand spits, islets, shoals, and sandbars, features often associated with inlets (Harrington
2008, Harrington in Guilfoyle et al. 2007, Winn and Harrington in Guilfoyle et al. 2006). In
many wintering and stopover areas, quality high-tide roosting habitat (i.e., close to feeding areas,
protected from predators, with sufficient space during the highest tides, free from excessive
human disturbance) is limited (CSRPN 2013, K. Kalasz pers. comm. November 26, 2012, L.
Niles pers. comm. November 19 and 20, 2012, Kalasz 2008). In nonbreeding habitats, Calidris
canutus require sparse vegetation to avoid predation (Niles et al. 2008, Piersma et al. 1993).
Available information suggests that red knots use inland saline lakes as stopover habitat in the
Northern Great Plains (Newstead et al. 2013, North Dakota Game and Fish Department
(NDGFD) 2013, Western Hemisphere Shorebird Reserve Network (WHSRN) 2012, Skagen et
al. 1999). There is little information indicating whether or not red knots may also utilize inland
freshwater habitats during migration, but data suggest that certain freshwater areas may warrant
further study as potential stopover habitats (C. Dovichin pers. comm. May 6, 2014, eBird.org
2014, Russell 2014). Best available data indicate that small numbers of red knots sometimes use
manmade freshwater habitats (e.g., impoundments) along inland migration routes (eBird.org
2014, Russell 2014, Central Flyway Council 2013, NDGFD 2013, Oklahoma Department of
Wildlife Conservation (ODWC) 2013, A. Simnor pers. comm. October 15, 2012).
Foraging Habits
Across all (six) subspecies, Calidris canutus is a specialized molluscivore, eating hard-shelled
mollusks, sometimes supplemented with easily accessed softer invertebrate prey, such as shrimpand crab-like organisms, marine worms, and horseshoe crab eggs (Piersma and van Gils 2011,
Harrington 2001). The mollusk prey is swallowed whole and crushed in the gizzard, which in C.
canutus is the largest (relative to body size) among any shorebird species evaluated (Piersma and
van Gils 2011). Large gizzards are among this species’ adaptations to a mollusk diet, allowing
C. canutus to grind the hard shells of its prey. Calidris canutus prefer thin-shelled to thickshelled prey species because they are easier to digest and provide a more favorable meat to mass
ratio (higher prey quality) (van Gils et al. 2005a, Harrington 2001, Zwarts and Blomert 1992).
From studies of other subspecies, Zwarts and Blomert (1992) concluded that C. canutus cannot
ingest prey with a circumference greater than 1.2 in (30 millimeters (mm)). For rufa red knots,
prey lengths of 0.16 to 0.79 in (4 to 20 mm) have been observed (Cohen et al. 2010b, González
et al. 1996). Foraging activity is largely dictated by tidal conditions, as C. canutus rarely wade
in water more than 0.8 to 1.2 in (2 to 3 cm) deep (Harrington 2001). Due to bill morphology,
C. canutus is limited to foraging on only shallow-buried prey, within the top 0.8 to 1.2 in (2 to 3
cm) of sediment (Gerasimov 2009, Zwarts and Blomert 1992). Along the U.S. coast, Donax and
Mulinia clams and blue mussel (Mytilus edulis) spat are key prey items. A prominent departure
from typical prey items occurs each spring when red knots feed on the eggs of horseshoe crabs
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(Limulus polyphemus), particularly during the key migration stopover within the Delaware Bay.
Delaware Bay serves as the principal spring migration staging area for the red knot because of
the abundance and availability of horseshoe crab eggs (Clark et al. 2009, Harrington 2001,
Harrington 1996, Morrison and Harrington 1992). In Delaware Bay, horseshoe crab eggs are a
superabundant source of easily digestible food.
8.1.3. Numbers, Reproduction, and Distribution
After a thorough review of the best available population data, a precise rangewide population
estimate for the rufa red knot cannot be derived at this time. For example, there are no
rangewide population estimates for fall migration or breeding areas because birds are too
dispersed. However, population trend information from some areas can be reliably inferred. A
high confidence data set of long-term surveys from two key red knot areas, Tierra del Fuego
(wintering) and Delaware Bay (spring), show declines of 70 to 75 percent over roughly the same
period, since about 2000 (Dey et al. 2014, Dey et al. 2011a, Clark et al. 2009, Morrison et al.
2004, Morrison and Ross 1989, Kochenberger 1983, Dunne et al. 1982, Wander and Dunne
1982). Data sets associated with lower confidence, from the Brazil wintering region and three
South American spring stopovers, also suggest declines roughly over this same timeframe (Niles
et al. 2008, Baker et al. 2005, González 2005, Morrison and Ross 1989, Harrington et al. 1986),
however, more recently a substantial increase was documented in Brazil (Dey et al. 2014).
Emerging information from Virginia also suggests a decline relative to the 1990s (B. Watts pers.
comm. August 22, 2014). The Southeast wintering region has not declined over this period
despite some years of lower counts in Florida, due to the likelihood that the birds’ usage shifts
geographically within this region from year to year (Harrington 2005a). In summary, the best
available data indicate a sustained decline occurred in the 2000s, and may have stabilized at a
relatively low level in the last few years. Attempts to evaluate long-term population trends using
national or regional data from volunteer shorebird surveys and other sources have also generally
concluded that red knot numbers have declined, probably sharply (National Park Service (NPS)
2013, Andres 2009, Morrison et al. 2006).
Breeding Range
The red knot breeds in the central Canadian Arctic, from the islands of northern Hudson Bay to
the Foxe Basin shoreline of Baffin Island, and west to Victoria Island (Niles et al. 2008,
Morrison and Harrington 1992). Potential breeding habitat extends farther north the southern
Queen Elizabeth Islands (Niles et al. 2008) (Figure 13). The extent to which rufa red knots from
different wintering areas mix on the breeding grounds, and therefore potentially interbreed, is
poorly known (Harrington et al. 1988). Red knots generally nest in dry, slightly elevated tundra
locations, often on windswept slopes with little vegetation. Breeding areas are located inland,
but near arctic coasts. Nests may be scraped into patches of mountain avens (Dryas octopetala)
plants, or in low spreading vegetation on hummocky (characterized by knolls or mounds) ground
containing lichens, leaves, and moss. After the eggs hatch, red knot chicks and adults quickly
move away from high nesting terrain to lower, freshwater wetland habitats. On the breeding
grounds, the red knot’s diet consists mostly of terrestrial invertebrates such as insects and other
arthropods (Niles et al. 2008, Harrington 2001).
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Figure 13. Known and potential breeding range of the rufa red knot
Nonbreeding Range
Geolocator and resightings data show definitively that the rufa nonbreeding range includes the
entire Atlantic and Caribbean coasts of South America and the Caribbean islands; Chiloé Island
on the central Pacific coast of Chile; the Pacific coast of Panama; the North American Gulf and
Atlantic coasts from Tamaulipas, Mexico through Quebec, Canada; the interior of South
America; and the interior of the United States and Canada west at least as far as the Great Plains
(Bimbi et al. 2014, S. Koch, L. Niles, R. Porter, and F. Sanders pers. comm. August 8 and 12,
2014; Newstead 2014a, D. Newstead pers. comm. May 8, 2014, Niles 2014, J. Parvin pers.
comm. March 13, 2014, Newstead et al. 2013, Burger et al. 2012b, Niles 2012a, Niles et al.
2012a, Niles 2011a, Niles 2011b, Niles et al. 2010a, Niles et al. 2008, B. Paxton pers. comm.
November 9, 2008, Buehler 2002, Morrison and Harrington 1992).
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Wintering
Wintering areas for the rufa red knot include the Atlantic coasts of Argentina and Chile
(particularly the island of Tierra del Fuego that spans both countries), the north coast of Brazil
(particularly in the State of Maranhão), the Northwest Gulf of Mexico from the Mexican State of
Tamaulipas through Texas (particularly at Laguna Madre) to Louisiana, and the Southeast
United States from Florida (particularly the central Gulf coast) to North Carolina (Newstead
2014a, Newstead et al. 2013, L. Patrick pers. comm. August 31, 2012, Niles et al. 2008) (Figure
14). Smaller numbers of knots winter in the Caribbean, and along the central Gulf coast
(Alabama, Mississippi), the mid-Atlantic, and the Northeast United States (eBird.org 2014;
Russell 2014, Burger et al. 2012b, A. Dey pers. comm. November 19, 2012, H. Hanlon pers.
comm. November 22, 2012, Niles et al. 2012a, L. Patrick pers. comm. August 31, 2012,
Morrison and Harrington 1992). Calidris canutus is also known to winter in Central America,
northwest South America, and along the Pacific coast of South America, but it is not yet clear if
all these birds are the rufa subspecies (Carmona et al. 2013).
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Spring Migration
Well-known spring stopover areas along the Atlantic coast include Río Gallegos, Península
Valdés, and San Antonio Oeste (Patagonia, Argentina); Lagoa do Peixe (eastern Brazil, State of
Rio Grande do Sul); Maranhão (northern Brazil); the Southeast United States (e.g., the Carolinas
to Florida); the Virginia barrier islands (United States); and Delaware Bay (Delaware and New
Jersey, United States) (A. Dey pers. comm. April 21, 2014, Wallover et al. 2014, GDNR 2013,
South Carolina Department of Natural Resources (SCDNR) 2013, Cohen et al. 2009, Niles et al.
2008, González 2005). However, large and small groups of red knots, sometimes numbering in
the thousands, may occur in suitable habitats all along the Atlantic and Gulf coasts from
Argentina to Massachusetts (Niles et al. 2008).
Although a few birds may depart before the end of January, the main red knot movement north
from Tierra del Fuego occurs in February. The northward migration through South America is
typically rapid, with only brief stopovers (Niles et al. 2008), although longer stops in Argentina
(17 to 22 days) have been reported (Musmeci et al. 2012). Birds moving north from Argentina
typically arrive in Brazil in April (Scherer and Petry 2012, Niles et al. 2008). Departure from
Brazil tends to occur in the first half of May (Niles et al. 2010a, Niles et al. 2008). Many knots
marked in Argentina and Chile are seen on the Atlantic coasts of Florida, Georgia, South
Carolina, and North Carolina during, but not before, May (B. Harrington pers. comm. November
14, 2013, GDNR 2013, SCDNR 2013). Available data indicate that red knots wintering in the
Southeast use at least two different spring migration routes—coastal (moving north along the
coast to the mid-Atlantic before departing for the Arctic) and inland (departing overland for the
Arctic directly from the Southeast coast) (Bimbi et al. 2014, SCDNR 2013, Niles et al. 2012a,
Harrington 2005a, Morrison and Harrington 1992).
Fall Migration
Departure from the breeding grounds begins in mid-July and continues through August. Females
are thought to leave first, followed by males and then juveniles (Niles et al. 2008, Harrington
2001). Adult Calidris canutus pass through stopover sites along the migratory route earlier in
years with low reproductive success than in years with high reproductive success (Blomqvist et
al. 2002). Along the U.S. Atlantic coast, southbound red knots start arriving in July. Numbers
of adults peak in mid-August and most depart by late September, although geolocators and
resightings have shown some birds (especially northern-wintering knots) stay through November
(Wallover et al. 2014, Niles et al. 2012a, Harrington et al. 2010b, Harrington 2001). Wellknown fall stopover sites include southwest Hudson Bay (including the Nelson River delta),
James Bay, the north shore of the St. Lawrence River, the Mingan Archipelago, and the Bay of
Fundy in Canada; the coasts of Massachusetts and New Jersey and the mouth of the Altamaha
River in Georgia in the U.S.; the Caribbean (especially Puerto Rico and the Lesser Antilles); and
the northern coast of South America from Brazil to Guyana (eBird.org 2014, Autoridad de
Energía Eléctrica (Electric Energy Authority, or (AEE) 2013, Newstead et al. 2013, Niles 2012a,
D. Mizrahi pers. comm. October 16, 2011, Niles et al. 2010a, Schneider and Winn 2010, Niles et
al. 2008, B. Harrington pers. comm. March 31, 2006, Antas and Nascimento 1996, Morrison and
Harrington 1992, Spaans 1978). However, birds can occur all along the coasts in suitable
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habitats. In one study of northern-wintering red knots, the total time spent along the U.S.
Atlantic coast (including spring, fall, and for some birds winter) averaged 218 days (range 121 to
269 days) (Burger et al. 2012b), or about 60 percent of the calendar year.
Midcontinental Migration
Geolocator results from red knots wintering in Texas have shown that these birds typically use a
central, overland flyway across the midcontinental United States, with birds departing Texas
between May 16 and May 21 and using stopover areas in the Northern Great Plains and along
southern Hudson Bay (Newstead et al. 2013). Texas-wintering birds typically use a similar and
direct interior flyway across the midcontinental United States during the southbound migration,
using a southbound stopover site on the south shore of Hudson Bay (Nelson River Delta to James
Bay). Geolocator results (Bimbi et al. 2014, Niles 2014, Newstead et al. 2013, Niles et al.
2012a, Niles 2011a, Niles 2011b, Niles et al. 2010a) have suggested that rufa red knots exhibit
strong flyway fidelity (Newstead et al. 2013) (i.e., not switching between Atlantic coast and
midcontinental routes). However, newer geolocator data, as yet unpublished, do show some
switching between these two flyways. Several Texas-wintering birds have been shown to use the
“typical” midcontinental flyway in spring, but then follow a fall migration route along the U.S.
Atlantic coast before returning Texas via the Gulf coast. To date, no known geolocator tracks
from Texas birds have shown use of the Atlantic coast during spring migration, but some
resighting data suggest that this may also occur (D. Newstead pers. comm. May 8, 2014). Even
for the same individual bird, the actual routes and number of stopovers can vary considerably
from year to year (D. Newstead pers. comm. May 8, 2014). In one study, red knots wintering in
the Northwest Gulf of Mexico spent nearly the entire nonbreeding phase of their annual cycle
(286 days, or 78.4 percent of the calendar year) on the Texas coast (Newstead et al. 2013).
8.1.4. Conservation Needs and Threats
Red knots face a wide range of threats across their range on multiple geographic and temporal
scales. A number of threats are likely contributing to habitat loss, anthropogenic mortality, or
both, and thus contribute to the red knot’s threatened status, particularly considering the
cumulative and synergistic effects of these threats, and that several key populations of this
species have already undergone considerable declines. The effects of some smaller threats may
act in an additive fashion to ultimately impact populations or the subspecies as a whole
(cumulative effects). Other threats may interact synergistically to increase or decrease the effects
of each threat relative to the effects of each threat considered independently (synergistic effects).
For example, reduced food availability has been shown to interact synergistically with
asynchronies and several other threats, such as asynchronies, disturbance, predation pressure,
and competition with gulls (Escudero et al. 2012, Dey et al. 2011a, Breese 2010, Niles et al.
2008, Atkinson et al. 2007, Niles et al. 2005, Baker et al. 2004).
Threats to Red Knots
Threats to the red knot from habitat destruction and modification are occurring throughout the
entire range of the subspecies. These threats include climate change, shoreline stabilization, and
coastal development, exacerbated regionally or locally by lesser habitat-related threats such as
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beach cleaning, invasive vegetation, agriculture, and aquaculture. The subspecies-level impacts
from these activities are expected to continue into the future.
Accelerating Sea Level Rise
Due to background rates of sea level rise and the naturally dynamic nature of coastal habitats, it
is likely that red knots are adapted to moderate (although sometimes abrupt) rates of habitat
change in their wintering and migration areas. However, rates of sea level rise have accelerated
beyond those that have occurred over recent millennia and continue to increase (IPCC 2013a).
In most of the red knot’s nonbreeding range, shorelines are expected to undergo dramatic
reconfigurations over the next century as a result of accelerating sea level rise (CCSP 2009b).
Extensive areas of marsh are likely to become inundated, which may reduce foraging and
roosting habitats. Marshes may be able to establish farther inland, but the rate of new marsh
formation (e.g., intertidal sediment accumulation, development of hydric soils, colonization of
marsh vegetation) may be slower than the rate of deterioration of existing marsh, particularly
under the higher sea level rise scenarios (Nikitina et al. 2013, Glick et al. 2008). The primary
red knot foraging habitats, intertidal flats and sandy beaches, will likely be locally or regionally
inundated or eroded, but replacement habitats are likely to reform along the shoreline in its new
position (CCSP 2009b, Scavia et al. 2002). However, if shorelines experience a decades-long
period of high instability and landward migration (e.g., under higher rates of sea level rise), the
formation rate of new beach habitats may be slower than the rate of loss of existing habitats
(Iwamura et al. 2013). In addition, low-lying and narrow islands (e.g., in the Caribbean and
along the Gulf and Atlantic coasts) may disintegrate rather than migrate (Chapter 5 in IPCC
2014, Titus 1990), representing a net loss of red knot habitat.
Shoreline Stabilization and Coastal Development
Nonbreeding Range
Within the nonbreeding portion of the range, red knot habitat is primarily threatened by the
highly interrelated effects of sea level rise, shoreline stabilization, and coastal development.
Superimposed on changes from sea level rise are widespread human efforts to stabilize the
shoreline, which are known to exacerbate losses of intertidal habitats by blocking their landward
migration. About 40 percent of the U.S. coastline within the range of the red knot is already
developed, and much of this developed area is stabilized by a combination of existing hard
structures and ongoing beach nourishment programs (Rice 2012a, Titus et al. 2009). Hard
stabilization structures and dredging degrade and often eliminate existing intertidal habitats, and
in many cases prevent the formation of new shorebird habitats (CCSP 2009b, Nordstrom 2000).
Beach nourishment may temporarily maintain suboptimal shorebird habitats where they would
otherwise be lost as a result of hard structures or sea level rise (Nordstrom and Mauriello 2001),
but beach nourishment can also have adverse effects to red knots and their habitats (Defeo et al.
2009, Rice 2009, Peterson et al. 2006, Peterson and Bishop 2005, Greene 2002). Demographic
and economic pressures remain strong to continue existing programs of shoreline stabilization,
and to develop additional areas (Melillo et al. 2014, Nordstrom 2000), with an estimated 20 to 33
percent of the coast still available for development (Rice 2012a, Titus et al. 2009). However, we
expect existing beach nourishment programs will likely face eventual constraints of budget and
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sediment availability as sea level continues to rise (BOEM 2014b, NJDEP 2010, Titus et al.
1991, Weggel 1986). In those times and places where artificial beach maintenance is abandoned
(e.g., due to constraints on funding or sediment availability), the remaining alternatives available
to coastal communities would likely be limited to either a retreat from the coast or increased use
of hard structures to protect development (CCSP 2009b, Defeo et al. 2009). The quantity of red
knot habitat would be markedly decreased by a proliferation of hard structures. Red knot habitat
would be significantly increased by retreat, but only where hard stabilization structures do not
exist or where they get dismantled. We have little information about coastal development in the
red knot’s non-U.S. migration and wintering areas, compared to U.S. nonbreeding areas.
However, escalating pressures caused by the combined effects of population growth,
demographic shifts, economic development, and global climate change pose unprecedented
threats to sandy beach ecosystems worldwide (Defeo et al. 2009, Schlacher et al. 2008a).
However, in some key international wintering and stopover sites, development pressures are
likely to exacerbate habitat impacts caused by sea level rise (CSRPN 2013, WHSRN 2012, Niles
et al. 2008, Ferrari et al. 2002). The cumulative loss of habitat across the nonbreeding range
could affect the ability of red knots to complete their annual cycles, possibly affecting fitness and
survival, and is thereby likely to negatively influence the long-term survival of the rufa red knot.
Beach Cleaning
On beaches that are heavily used for tourism, mechanical beach cleaning (also called beach
grooming or raking) is a common practice to remove wrack (seaweed and other organic debris
are deposited by the tides), trash, and other natural or manmade debris by raking or sieving the
sand, often with heavy equipment (Defeo et al. 2009). Beach raking became common practice in
New Jersey in the late 1980s (Nordstrom and Mauriello 2001) and is increasingly common in the
Southeast, especially in Florida (M. Bimbi pers. comm. November 1, 2012). In Texas, wrack
removal and beach raking occur on the Gulf beach side of the developed portion of South Padre
Island in the Lower Laguna Madre (USFWS 2012a), as well as on North Padre Island, Mustang
Island, and Galveston Island (D. Newstead pers. comm. May 8, 2014), all known red knot areas.
Along with beach nourishment, intensive beach grooming has probably reduced the capacity the
southern edge of South Padre Island to support red knots (Newstead 2014a). On the Southeast
Atlantic and Gulf coasts, beach cleaning occurs on private beaches and on some municipal or
county beaches that are used by red knots (M. Bimbi pers. comm. November 1, 2012). Most
wrack removal on State and Federal lands is limited to post-storm cleanup and does not occur
regularly (USFWS 2012a).
Practiced routinely, beach cleaning can cause considerable physical changes to the beach
ecosystem. In addition to removing humanmade debris, beach cleaning and raking machines
remove accumulated wrack, topographic depressions, emergent foredunes and hummocks, and
sparse vegetation (USFWS 2012a, Defeo et al. 2009, Nordstrom and Mauriello 2001, Nordstrom
2000), all of which can be important microhabitats for shorebirds and their prey. Many of these
changes promote erosion. Grooming loosens the beach surface by breaking up surface crusts
(salt and algae) and lag elements (shells or gravel), and roughens or “fluffs” the sand, all of
which increase the erosive effects of wind (Cathcart and Melby 2009, Defeo et al. 2009,
Nordstrom 2000). Grooming can also result in abnormally broad unvegetated zones that are
inhospitable to dune formation or plant colonization, thereby enhancing the likelihood of erosion
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(Defeo et al. 2009). By removing vegetation and wrack, cleaning machines also reduce or
eliminate natural sand-trapping features, further destabilizing the beach (USFWS 2012a,
Nordstrom et al. 2006b, Nordstrom 2000). Further, the sand adhering to seaweed and trapped in
the cracks and crevices of wrack is lost to the beach when the wrack is removed; although the
amount of sand lost during a single sweeping activity is small, over a period of years this loss
could be significant (USFWS 2012a). Cathcart and Melby (2009) found that beach raking and
grooming practices on mainland Mississippi beaches exacerbate the erosion process and shorten
the time interval between beach nourishment projects (see discussion of shoreline stabilization,
above). In addition to promoting erosion, raking also interferes with the natural cycles of dune
growth and destruction on the beach (Nordstrom and Mauriello 2001).
Wrack removal also has significant ecological consequences, especially in regions with high
levels of marine macrophyte (e.g., seaweed) production. The community structure of sandy
beach macroinvertebrates can be closely linked to wrack deposits, which provide both a food
source and a microhabitat refuge against desiccation (drying out). Wrack-associated animals,
such as amphipods, isopods, and insects, are significantly reduced in species richness,
abundance, and biomass by beach grooming (Defeo et al. 2009). Invertebrates in the wrack are a
primary prey base for some shorebirds such as piping plovers (USFWS 2012a), but generally
make up only a secondary part of the red knot diet. Overall shorebird numbers are positively
correlated with wrack cover and the biomass of their invertebrate prey that feed on wrack;
therefore, grooming can lower bird numbers (USFWS 2012a, Defeo et al. 2009). Due to their
specialization on benthic, intertidal mollusks, red knots may be less impacted by these effects
than some other shorebird species. However, removal of wrack may cause more significant
localized effects to red knots at those times and places where abundant mussel spat are attached
to deposits of tide-cast material, or where red knots become more reliant on wrack-associated
prey species such as amphipods, insects, and marine worms. In Delaware Bay, red knots
preferentially feed in the wrack line because horseshoe crab eggs become concentrated there
(Nordstrom et al. 2006a, Karpanty et al. 2011). However, removal of wrack material is not
practiced along Delaware Bay beaches (K. Clark pers. comm. February 11, 2013, A. Dey and K.
Kalasz pers. comm. February 8, 2013).
The heavy equipment used in beach grooming can cause disturbance to roosting and foraging red
knots. Because beach cleaning generally occurs on beaches intensively used for human
recreation, disturbance to red knots from these recreational activities may, on many beaches, be
greater than the disturbance from the beach cleaning machines. However, beach cleaning may
occur at times of day (e.g., early morning, evening) when few recreational activities are taking
place, thus increasing total daily duration that knots are disturbed by human activities.
Conversely, many raked beaches may have such high levels of human recreational use that red
knots are precluded from using them entirely; in such cases there would be no incremental
additional disturbance from the raking activities. Where it occurs, disturbance from beach
grooming may be more problematic for roosting than foraging birds because roosting red knots
are particularly vulnerable to disturbance, and because beach grooming is typically focused
along or landward of the high tide line where red knots may roost but are unlikely to forage. On
mid-Atlantic and northern Atlantic beaches, raking is most prevalent from Memorial Day to
Labor Day. In the latter part of this period (late July and August), hundreds to thousands of red
knots may occur at stopover habitats in this region (B. Harrington pers. comm. November 14,
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2013, eBird.org 2014). There is no information regarding the extent to which raking is practiced
in fall stopover areas when red knots are present. Further south, raking may occur year-round.
In summary, the practice of intensive beach raking may cause physical changes to beaches that
degrade their suitability as red knot habitat. Removal of wrack may also have an effect on the
availability of red knot food resources, particularly in those times and places that birds are more
reliant on wrack-associated prey items. Beach cleaning machines are likely to cause disturbance
to nonbreeding red knots, particularly roosting birds. Mechanized beach cleaning is widespread
within the red knot’s U.S. range, particularly in developed areas. Beach grooming may expand
in some areas that become more developed but may decrease in other areas due to increasing
environmental regulations, such as restrictions on beach raking in piping plover nesting areas
(e.g., Nordstrom and Mauriello 2001).
Invasive Vegetation
Defeo et al. (2009) cited biological invasions of both plants and animals as global threats to
sandy beaches, with the potential to alter food webs, nutrient cycling, and invertebrate
assemblages. Although the extent of the threat is uncertain, this may be due to poor survey
coverage more than an absence of invasions (USFWS 2012a). The propensity of invasive
species to spread, and their tenacity once established, make them a persistent problem that is
only partially countered by increasing awareness and willingness of beach managers to undertake
control efforts (USFWS 2012a). Like most invasive species, exotic coastal plants tend to
reproduce and spread quickly and exhibit dense growth habits, often outcompeting native plants
(USFWS 2012a, Bahamas National Trust 2010, True 2009, Invasive Plant Atlas of New England
undated). If left uncontrolled, invasive plants can cause a habitat shift from open or sparsely
vegetated sand to dense vegetation (USFWS 2012a, True 2009, City of Sanibel undated, Invasive
Plant Atlas of New England undated). Many invasive species are either affecting or have the
potential to affect coastal beaches (USFWS 2012a), and thus red knot habitat. In nonbreeding
habitats, Calidris canutus require sparse vegetation to avoid predation (Niles et al. 2008, Piersma
et al. 1993).
Beach vitex (Vitex rotundifolia) is a woody vine introduced into the Southeast as a dune
stabilization and ornamental plant that has spread from Virginia to Florida and west to Texas
(Westbrooks and Madsen 2006). There are hundreds of beach vitex occurrences in North and
South Carolina, and a small number of known locations in Georgia and Florida. Targeted beach
vitex eradication efforts have been undertaken in the Carolinas (USFWS 2012a). Crowfootgrass
(Dactyloctenium aegyptium), which grows invasively along portions of the Florida coastline,
forms thick bunches or mats that can change the vegetative structure of coastal plant
communities and thus alter shorebird habitat (USFWS 2009).
Japanese (or Asiatic) sand sedge (Carex kobomugi) is a 4- to 12-in (10- to 30-cm) tall perennial
sedge adapted to coastal beaches and dunes (Plant Conservation Alliance 2005, Invasive Plant
Atlas of New England undated). The species occurs from Massachusetts to North Carolina (U.S.
Department of Agriculture (USDA) 2013) and spreads primarily by vegetative means through
production of underground rhizomes (horizontal stems) (Plant Conservation Alliance 2005).
Japanese sand sedge forms dense stands on coastal dunes, outcompeting native vegetation and
increasing vulnerability to erosion (Plant Conservation Alliance 2005, Invasive Plant Atlas of
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New England undated). In the 2000s, Wootton (2009) documented rapid (exponential) growth in
the spread of Japanese sand sedge at two New Jersey sites that are known to support shorebirds.
Australian pine (Casuarina equisetifolia) is not a true pine, but is actually a flowering plant.
Australian pine affects shorebirds by encroaching on foraging and roosting habitat and may also
provide perches for avian predators (USFWS 2012a, Bahamas National Trust 2010). Native to
Australia and southern Asia, Australian pine is now found in all tropical and many subtropical
areas of the world. This species occurs on nearly all islands of the Bahamas (Bahamas National
Trust 2010), and is among the three worst invasive exotic trees damaging wildlife habitat
throughout South Florida (City of Sanibel undated). Growing well in sandy soils and salt
tolerant, Australian pine is most common along shorelines (Bahamas National Trust 2010),
where it grows in dense monocultures with thick mats of acidic needles (City of Sanibel
undated). In the Bahamas, Australian pine often spreads to the edge of the intertidal zone,
effectively usurping all shorebird roosting habitat (A. Hecht pers. comm. December 6, 2012). In
addition to directly encroaching into shorebird habitats, Australian pine contributes to beach loss
through physical alteration of the dune system (Stibolt 2011, Bahamas National Trust 2010, City
of Sanibel undated). The State of Florida prohibits the sale, transport, and planting of Australian
pine (Stibolt 2011, City of Sanibel undated).
In summary, red knots require open habitats that allow them to see potential predators and that
are away from tall perches used by avian predators. Invasive species, particularly woody
species, degrade or eliminate the suitability of red knot roosting and foraging habitats by forming
dense stands of vegetation. Although not a primary cause of habitat loss, invasive species can be
a regionally important contributor to the overall loss and degradation of the red knot’s
nonbreeding habitat.
Agriculture and Aquaculture
In some localized areas within the red knot’s range, agricultural activities or aquaculture are
impacting habitat quantity and quality. For example, on the Magdalen Islands, Canada (Province
of Quebec), clam farming is a growing local business. The clam farming location overlaps with
the feeding grounds of transient red knots, and foraging habitats are being affected. Clam
farming involves extracting all the juvenile clams from an area and relocating them in a “nursery
area” nearby. The top sand layer (upper 3.9 in (10 cm) of sand) is removed and filtered. Only
the clams are kept, and the remaining fauna are rejected on the site. This disturbance of benthic
fauna could affect foraging rates and weight gain in red knots by removing prey, disturbing
birds, and altering habitat. This pilot clam farming project could expand into more demand for
clam farming in other red knot feeding areas in Canada (USFWS 2011b).
Luckenbach (2007) found that aquaculture of clams (Mercenaria mercenaria) in the lower
Chesapeake Bay occurs in close proximity to shorebird foraging areas. The current distribution
of clam aquaculture in the very low intertidal zone minimizes the amount of direct overlap with
shorebird foraging habitats, but if clam aquaculture expands farther into the intertidal zone, more
shorebird impacts (e.g., habitat alteration) may occur. However, these Chesapeake Bay intertidal
zones are not considered the primary habitat for red knots (Cohen et al. 2009), and red knots
were not among the shorebirds observed in this study (Luckenbach 2007).
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Oyster aquaculture is practiced in Delaware Bay (NJDEP 2011), and this practice, to date, has
had minimial documented effects to red knots. However, as of fall 2014, the Service is aware of
two proposed nearshore (intertidal) aquaculture projects on New Jersey’s side of Delaware Bay,
and three existing operations. Some of the existing operations may wish to expand. Nearshore
aquaculture could result in more substantial knot effects than offshore (subtidal) operations. For
example, if aquaculture structures or activities are permitted in intertidal habitats during the
spring stopover period, they would likely disturb red knots and could create a barrier to
horseshoe crab movement. Federal and State agencies are working to minimize adverse effects
to red knots from Delaware Bay aquaculture activities.
Shrimp (Family Penaeidae, mainly Litopenaeus vannamei) farming has expanded rapidly in
Brazil in recent decades. Particularly since 1998, extensive areas of mangroves and salt flats,
important shorebird habitats, have been converted to shrimp ponds (Carlos et al. 2010). In
addition to causing habitat conversion, shrimp farm development has caused deforestation of
river margins (e.g., for pumping stations), pollution of coastal waters, and changes in estuarine
and tidal flat water dynamics (Campos 2007, Zitello 2007). Ninety-seven percent of Brazil’s
shrimp production is in the Northeast region of the country (Zitello 2007). Carlos et al. (2010)
evaluated aerial imagery from 1988 to 2008 along 435 mi (700 km) of Brazil’s northeast
coastline in the States of Piauí, Ceará, and Rio Grande do Norte, covering 20 estuaries. Over this
20-year period, shrimp farms increased by 36,644 acres (ac) (14,829 hectares (ha)), while salt
flats decreased by 34,842 ac. (14,100 ha.) and mangroves decreased by 2,876 ac. (1,164 ha.)
(Carlos et al. 2010).
In the region of Brazil with the most intensive shrimp farming (the Northeast), newer surveys
from the 2000s have documented more red knots than were previously known to use this area
from earlier surveys in the 1980s. However, considering the extensive loss of shorebird habitat
over this period, the difference between these two surveys does not likely represent a population
increase, but rather likely reflects differences in survey methodology, intensity, and coverage. In
winter aerial surveys of Northeast Brazil in 1983, Morrison and Ross (1989) documented only 15
red knots in the States of Ceará, Piauí, and eastern Maranhão. However, ground surveys in the
State of Ceará in December 2007, documented an average peak count of 481 ± 31 wintering red
knots at just one site, Cajuais Bank (Carlos et al. 2010), which is located immediately adjacent to
the 1983 survey area. Cajuais Bank also supports considerable numbers of red knots during
migration, with an average peak count of 434 ± 95 in September 2007, (Carlos et al. 2010).
Over this 1-year study, red knots were the most numerous shorebird at Cajuais Bank, accounting
for nearly 25 percent of observations (Carlos et al. 2010). Red knots that utilize Northeast Brazil
were likely affected by recent habitat losses and degradation from the expansion of shrimp
farming.
Farther west along the North-Central coast of Brazil, the western part of Maranhão and
extending into the State of Pará is considered an important red knot concentration area during
both winter and migration (D. Mizrahi pers. comm. November 17, 2012, Niles et al. 2008, Baker
et al. 2005, Morrison and Ross 1989). Shrimp farm development has been far less extensive in
Maranhão and Pará than in Brazil’s Northeast region (Campos 2007). However, rapid or
unregulated expansion of shrimp farming in Maranhão and Pará could pose an important threat

102

to this key red knot wintering and stopover area (WHSRN 2012). In addition to aquaculture,
some fishing is practiced in Maranhão, but the area is fairly protected from conversion to landbased agriculture by its high salinity and inaccessibility (WHSRN 2012). Fishing activities
could potentially cause disturbance or alter habitat conditions.
On the east coast of Brazil, Lagoa do Peixe serves as an important migration stopover for red
knots. The abundance and availability of the red knot’s food supply (snails and other
invertebrates) are dependent on the lagoon’s water levels. The lagoon’s natural fluctuations, and
the coastal processes that allow for an annual connection of the lagoon with the sea, are altered
by farmers draining water from farm fields into the lagoon. The hydrology of the lagoon is also
affected by upland pine (Pinus spp.) plantations that cause siltation and lower the water table
(Niles et al. 2008). These coastal habitats are also degraded by extensive upland cattle grazing,
farming of food crops, and commercial shrimp farming. Fishermen also harvest from the lagoon
and the sea, with trawlers setting nets along the coast (WHSRN 2012). Fishing activities could
potentially cause disturbance or alter habitat conditions.
The red knot wintering and stopover area of Río Gallegos is located on the south coast of
Argentina, just north of Tierra del Fuego. The lands surrounding the estuary have historically
been used for raising cattle. During the past few years significant areas of brush land (that had
served as a buffer) next to the shorebird reserve have been cleared and designated for agricultural
use and the establishment of small farms. This loss of buffer areas may cause an increase in
disturbance of the shorebirds (WHSRN 2012) because agricultural activities within visual
distance of roosting or foraging shorebirds, including red knots, may cause the birds to flush.
Regarding aquaculture, Goldfeder and Blanco -in Boere et al. (2006) cited sea farming projects as
a potential threat to the red knot in Argentina. Likewise, aquaculture and seaweed farming could
alter prey composition for Calidris canutus on Chiloè Island on the Pacific coast of Chile (B.
Andres pers. comm. July 21, 2014).
Grazing of the upland buffer is also a problem at Bahía Lomas in Chilean Tierra del Fuego. The
government owns all intertidal land and an upland buffer extending 262 ft (80 m) above the
highest high tide, but ranchers graze sheep into the intertidal vegetation. Landowners have
indicated willingness to relocate fencing to exclude sheep from the intertidal area and the upland
buffer, but as of 2011, funding was needed to implement this work (L. Niles pers. comm.
March 2, 2011). Grazing in the intertidal zone could potentially displace roosting and foraging
red knots, as well as degrade the quality of habitat through trampling, grazing, and feces.
In summary, moderate numbers of red knots that winter or stopover in Northeast Brazil are likely
impacted by past and ongoing habitat loss and degradation due to the rapid expansion of shrimp
farming. Expansion of shrimp farming in North-Central Brazil, if it occurs, would affect far
more red knots. Localized clam farming in Canada could degrade habitat quality and prey
availability for transient red knots, and aquaculture may be impacting red knot habitats in
Argentina and on Chiloé Island, Chile. Farming practices around Lagoa do Peixe are degrading
habitats at this red knot stopover site. Agriculture is contributing to shorebird habitat loss and
degradation at Río Gallegos in Argentina, and probably at other localized areas within the range
of the red knot. However, clam farming in the Chesapeake Bay and Delaware Bay aquaculture
do not appear to be impacting red knots at this time. Agriculture and aquaculture activities are a
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minor but locally important contributor to overall loss and degradation of the red knot’s
nonbreeding habitat.
Breeding Range
Within the breeding portion of the range, the primary threat to red knot habitat is from climate
change. With arctic warming, vegetation conditions on the breeding grounds are changing,
which is expected to eventually cause the zone of nesting habitat to shift north and contract
(Feng et al. 2012, Meltofte et al. 2007, Arctic Climate Impact Assessment (ACIA) 2005).
Habitat Loss and Ecosystem Change from Arctic Warming
Arctic regions are warming about twice as fast as the global average rate (IPCC 2013a), and the
Canadian Archipelago is predicted to experience some of the fastest warming in the Arctic
(ACIA 2005). Red knots currently breed in a region of sparse, low tundra vegetation within the
southern part of the High Arctic and the northern limits of the Low Arctic (CAFF 2010, Niles et
al. 2008, Niles et al. in Baker 2001). Forests are expected to colonize the southern part of the
red knot’s current breeding range by 2100 (ACIA 2005), and vegetation throughout the entire
breeding range is likely to become taller and denser and with less bare ground, potentially
making it unsuitable for red knot nesting, possibly as soon as mid-century (Galbraith et al. 2014,
Pearson et al. 2013, COSEWIC 2007, Zöckler and Lysenko 2000). Studies have already
documented changes in arctic vegetation, including increases in peak “greenness” of North
American tundra vegetation since 1982; increases in plant biomass linked to warming arctic
temperatures; advancing of the arctic tree line; increased shrub abundance, biomass, and cover;
increased plant canopy heights; and decreased prevalence of bare ground (Summary for
Policymakers in IPCC 2014, Chapter 28 in IPCC 2014). Vegetation changes are likely
accelerated near coastlines, where red knots breed, due to the loss of sea ice that currently cools
the adjacent land (Bhatt et al. 2010). Loss of sea ice may also make the central Canadian island
habitats more maritime-dominated and, therefore, less suitable for breeding shorebirds (Meltofte
et al. 2007). The red knot’s breeding range is also experiencing changes in freshwater wetland
foraging habitats (Meltofte et al. 2007, ACIA 2005), as well as unpredictable but profound
ecosystem changes (e.g., changing interactions among predators, prey, and competitors)
(Meltofte et al. 2007). The IPCC notes early warning signs that arctic ecosystems are already
experiencing irreversible regime shifts (Summary for Policymakers in IPCC 2014). Ecosystem
changes in the Arctic are already underway and likely to continue, and arctic ecosystems likely
face much greater future change that may be abrupt, irreversible, or both. The red knot’s
adaptive capacity to withstand these changes in place, or to shift its breeding range northward, is
unknown.
Hunting
Legal and illegal sport and market hunting in the mid-Atlantic and Northeast United States
substantially reduced red knot populations in the 1800s, and we do not know if the subspecies
ever fully recovered its former abundance or distribution (Karpanty et al. 2014, Cohen et al.
2008, Harrington 2001). Neither legal nor illegal hunting are currently a threat to red knots in
the U.S., but both occur in the Caribbean and parts of South America (Harrington 2001).
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Hunting pressure on shorebirds in the Lesser Antilles (e.g., Barbados, Guadeloupe) is very high
(USFWS 2011c), but only small numbers of red knots have been documented on these islands,
so past mortality may not have exceeded tens of birds per year (G. Humbert pers. comm.
November 29, 2013). Red knots are no longer being targeted in Barbados or Guadeloupe, and
other measures to regulate shorebird hunting on these islands are being negotiated (G. Humbert
pers. comm. November 29, 2013, McClain 2013, USFWS 2011c). Much larger numbers
(thousands) of red knots occur in the Guianas, where legal and illegal subsistence shorebird
hunting is common (CSRPN 2013, Niles 2012b, Ottema and Spaans 2008). About 20 red knot
mortalities have been documented in the Guianas (D. Mizrahi pers. comm. October 16, 2011,
Harrington 2001), but total red knot hunting mortality in this region cannot be surmised. As of
2013, shorebird hunting was unregulated in French Guiana (A. Levesque pers. comm. January 8,
2013, D. Mizrahi pers. comm. October 16, 2011). However, a ban on hunting all shorebird
species has been proposed in French Guiana (CSRPN 2013), and the red knot was designated a
protected species in October 2014 (C. Carichiopulo and N. de Pracontal pers. comm. October 10,
2014). Subsistence shorebird hunting was also common in northern Brazil, but has decreased in
recent decades (Niles et al. 2008).
There is no evidence that hunting was a driving factor in red knot population declines in the
2000s, or that hunting pressure is increasing. While only low to moderate red knot mortality is
documented, additional undocumented mortality is likely. The findings of Watts (2010) suggest
that even moderate (hundreds of birds) direct human-caused mortality may begin to have
population-level effects on the red knot. There is no reliable information to reasonably know if
hunting mortality is or was previously at this level in the Guianas, though it was likely much
lower (tens of birds) in the Caribbean islands.
Disease
Red knots may be adapted to parasite-poor habitats and may, therefore, be susceptible to
parasites when migrating or wintering in high-parasite regions (Piersma 1997). However, there
is no evidence that parasites have affected red knot populations beyond causing normal,
background levels of mortality (D’Amico et al. 2008, Harrington 2001), and there are no
indications that parasite infection rates or red knot fitness impacts are likely to increase. For the
most prevalent viruses found in shorebirds within the red knot’s geographic range (e.g., avian
influenza, avian paramyxovirus), infection rates in red knots are low, and health effects are
minimal or have not been documented (D. Stallknecht pers. comm. January 25, 2013, Maxted et
al. 2012, Coffee et al. 2010, Escudero et al. 2008, Niles et al. 2008, D’Amico et al. 2007).
However, an unlikely but potentially high-impact, synergistic effect among avian influenza,
environmental contaminants, and climate change could produce a population-level impact in
Delaware Bay.
Predation
Outside of the breeding grounds, predation is not directly effecting red knot populations despite
some mortality (Niles et al. 2008). At key stopover sites, however, localized predation pressures
exacerbate other threats to red knot populations by pushing red knots out of otherwise suitable
foraging and roosting habitats, causing disturbance, and possibly causing changes to stopover
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duration or other aspects of the migration strategy (Niles 2010a, Watts 2009b, Niles et al. 2008,
Lank et al. 2003). In addition, predation pressure may induce sublethal physiological stress that
can impact shorebird fitness (Clark and Clark 2002). The direct and indirect effects of predators
are likely to continue at the same level or decrease slightly over the next few decades.
Within the breeding range, normal 3- to 4-year cycles of high predation, mediated by rodent
(e.g., lemming) cycles, result in years with extremely low reproductive output but do not threaten
the survival of the red knot at the subspecies level (Niles et al. 2008, Meltofte et al. 2007). It is
believed shorebirds, such as red knots, have adapted to these cycles, therefore these natural
cycles are not considered a threat to the red knot. What is a threat, however, is that these natural
rodent/predator cycles are being disrupted by climate change, which may increase predation rates
on shorebirds over the long term and have subspecies-level effects (IPCC 2014, Fraser et al.
2013, Brommer et al. 2010, Ims et al. 2008, Kausrud et al. 2008). Disruptions in the rodentpredator cycle pose a substantial threat to the red knot, as they may result in prolonged periods of
very low reproductive output (Meltofte et al. 2007). Such disruptions have already occurred and
may increase due to climate change (IPCC 2014, Fraser et al. 2013, Brommer et al. 2010, Ims et
al. 2008, Kausrud et al. 2008). The substantial impacts of elevated egg and chick predation on
shorebird reproduction are well known (Smith and Wilson 2010, Meltofte et al. 2007), although
the red knot’s capacity to adapt to long-term changes in predation pressure is unknown (Meltofte
et al. 2007). The threat of persistent increases in predation in the Arctic may already be having
subspecies-level effects (Fraser et al. 2013) and is anticipated to increase into the future.
Further, warming temperatures and changing vegetative conditions in the Arctic are likely to
bring additional changes in the predation pressures faced by red knots, such as colonization by
new predators from the south, though we cannot forecast how such ecosystem changes are likely
to unfold.
Reduced Prey Availablity
Reduced food availability at the Delaware Bay stopover site due to commercial harvest of the
horseshoe crab is considered a primary causal factor in the decline of rufa red knot populations in
the 2000s (Escudero et al. 2012, McGowan et al. 2011a, Niles et al. 2008, Baker et al. 2004).
Under the current Adaptive Resource Management (ARM), framework the present horseshoe
crab harvest is not considered a threat to the red knot. However, continued implementation of
the ARM is imperiled by lack of funding to support the requisite monitoring programs. With or
without the ARM, it is not yet known if the horseshoe crab egg resource will continue to
adequately support red knot population growth over the next decade. Notwithstanding the
importance of the horseshoe crab and Delaware Bay, the red knot faces a range of ongoing and
emerging threats to its food resources throughout its range, including small prey sizes from
unknown causes (Escudero et al. 2012, Espoz et al. 2008), warming water and air temperatures
(Jones et al. 2010), ocean acidification (International Geosphere-Biosphere Programme (IGBP)
et al. 2013, NRC 2010b), physical habitat changes (IPCC 2014, Rehfisch and Crick 2003, Najjar
et al. 2000), possibly increased prevalence of disease and parasites (Ward and Lafferty 2004),
marine invasive species (Seebens et al. 2013, Ruesink et al. 2005, Grosholz 2002), and burial
and crushing of invertebrate prey from sand placement and recreational activities (Sheppard et
al. 2009, Schlacher et al. 2008b, Schlacher et al. 2008c, Greene 2002).
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The quantity and quality of red knot prey may be affected by the placement of sediment for
beach nourishment or disposal of dredged material. Invertebrates may be crushed or buried
during project construction. Although some benthic species can burrow through a thin layer of
additional sediment, thicker layers (over 35 in. (90 cm)) smother the benthic fauna (Greene
2002). By means of this vertical burrowing, recolonization from adjacent areas, or both, the
benthic faunal communities typically recover. Recovery can take as little as 2 weeks or as long
as 2 years, but usually averages 2 to 7 months (Greene 2002, Peterson and Manning 2001).
Although many studies have concluded that invertebrate communities recovered following sand
placement, study methods have often been insufficient to detect even large changes (e.g., in
abundance or species composition), due to high natural variability and small sample sizes
(Peterson and Bishop 2005). Therefore, uncertainty remains about the effects of sand placement
on invertebrate communities, and how these impacts may affect red knots.
The invertebrate community structure and size class distribution following sediment placement
may differ considerably from the original community (Zajac and Whitlatch 2003, Peterson and
Manning 2001, Hurme and Pullen 1988). Recovery may be slow or incomplete if placed
sediments are a poor grain size match to the native beach substrate (Bricker 2012, Peterson et al.
2006, Greene 2002, Peterson et al. 2000, Hurme and Pullen 1988), or if placement occurs during
a seasonal low point in invertebrate abundance (Burlas 2001). Recovery is also affected by the
beach position and thickness of the deposited material (Schlacher et al. 2012). If the profile of
the nourished beach and the imported sediments do not match the original conditions, recovery
of the benthos is unlikely (Defeo et al. 2009). Reduced prey quantity and accessibility caused by
a poor sediment size match have been shown to affect shorebirds, causing temporary but large
(70 to 90 percent) declines in local shorebird abundance (Peterson et al. 2006).
Beach nourishment is a regular practice in Delaware Bay and can affect spawning habitat for
horseshoe crabs. Although beach nourishment generally preserves horseshoe habitat better than
hard stabilization structures, nourishment can enhance, maintain, or decrease habitat value
depending on beach geometry and sediment matrix (Smith et al. 2002a). In a field study in 2001
and 2002, Smith et al. (2002a) found a stable or increasing amount of spawning activity at
beaches that were recently nourished while spawning activity at control beaches declined. These
authors also found that beach characteristics affect horseshoe crab egg development and
viability. Beach nourishment can alter both the beach foreshore (sediment size distribution,
slope, and width) and low tide terrace (sediment size distribution, elevation, and width) (Smith et
al. 2002b). Avissar (2006) modeled nourished versus control beaches and found that
nourishment may compromise egg development and viability. Although nourishment is
generally considered to be environmentally compatible, the effect of nourishment on horseshoe
crab spawning, egg development, and survival of juveniles is understudied (Smith et al. 2002b).
Evaluating the impacts of beach nourishment projects on horseshoe crab populations has been
identified as a high research priority by ASMFC (2013a). Despite possible drawbacks, beach
nourishment is often successfully used to restore and maintain horseshoe crab spawning habitat
on both sides of Delaware Bay.
Although threats to food quality and quantity are widespread, red knots in localized areas have
shown some adaptive capacity to switch prey when the preferred prey species became reduced
(Escudero et al. 2012, Musmeci et al. 2011), suggesting some adaptive capacity to cope with this
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threat. Nonetheless, based on the combination of documented past impacts and a spectrum of
ongoing and emerging threats, reduced quality and quantity of food supplies is a threat to the
rufa red knot at the subspecies level, and the threat is likely to continue into the future.
Asynchronies
The red knot’s life-history strategy makes this species inherently vulnerable to mismatches in
timing between its annual cycle and those periods of optimal food and weather conditions upon
which it depends (Galbraith et al. 2014, Liebezeit et al. 2014, Conklin et al. 2010, Gill et al.
2013, Hurlbert and Liang 2012, McGowan et al. 2011a, Smith et al. 2011a, Meltofte et al. 2007).
The red knot’s sensitivity to timing asynchronies has been demonstrated through a populationlevel response, as the late arrivals of birds in Delaware Bay is generally accepted as a key
causative factor (along with reduced supplies of horseshoe crab eggs) behind population declines
in the 2000s (Baker et al. 2004). The factors that caused delays in the spring migrations of red
knots from Argentina and Chile are still unknown (Niles et al. 2008), and there is no information
to indicate if this delay will reverse, persist, or intensify in the future. Superimposed on the
existing threat of late arrivals in Delaware Bay are new threats emerging due to climate change
(IPCC 2014, Root et al. 2013, Hurlbert and Liang 2012), such as changes in the timing of
reproduction for both horseshoe crabs and mollusks (Burrows et al. 2011, Poloczanska et al.
2013, Smith et al. 2010b, van Gils et al. 2005a, van Gils et al. 2005b, Philippart et al. 2003).
Climate change may also cause shifts in the period of optimal arctic insect and snow conditions
relative to the time period when red knots currently breed (Grabowski et al. 2013, McGowan et
al. 2011a, Smith et al. 2010a, Tulp and Schekkerman 2008, Meltofte et al. 2007, Piersma et al.
2005, Schekkerman et al. 2003). The red knot’s adaptive capacity to deal with numerous
changes in the timing of resource availability across its geographic range is largely unknown
(Liebezeit et al. 2014, Grabowski et al. 2013, Meltofte et al. 2007). A few examples suggest
some flexibility in red knot migration strategies (D. Newstead pers. comm. May 8, 2014,
Grabowski et al. 2013, Smith et al. 2010a, González et al. 2006, González et al. -in International
Wader Study Group (IWSG) 2003), but differences between the annual timing cues of red knots
(at least partly celestial and endogenous) (Liebezeit et al. 2014, Conklin et al. 2010, Gill et al.
2013, McGowan et al. 2011a, Cadée et al. 1996) and their prey (primarily environmental) (Smith
et al. 2010b, Philippart et al. 2003) suggest there are limitations on the adaptive capacity of red
knots to cope with increasing frequency or severity of asynchronies.
Disturbance from Recreational Activities
Red knots are exposed to disturbance from recreational and other human activities throughout
their nonbreeding range (B. Andres pers. comm. July 21, 2014, B. Harrington pers. comm.
November 14, 2013, CSRPN 2013; Escudero et al. 2012, WHSRN 2012, USFWS 2011b Niles et
al. 2008). Excessive disturbance has been shown to preclude red knot use of otherwise preferred
habitats (Burger and Niles 2013a, Burger and Niles 2013b, Escudero et al. 2012, Foster et al.
2009, Karpanty et al. 2006, Harrington 2005b) and can impact shorebird energy budgets (Burger
and Niles 2013a, Escudero et al. 2012, Harrington 2005b, Burger 1986). Both of these effects
are likely to exacerbate other threats to the red knot, such as habitat loss, reduced food
availability, asynchronies in the annual cycle, and competition with gulls.
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Competition with Gulls
Competition with gulls can exacerbate food shortages in Delaware Bay (Dey et al. 2011b, Kalasz
et al. 2010, Niles et al. 2008, Burger et al. 2007, Hernandez 2005). Despite the growth of gull
populations in southern New Jersey, numbers of gulls using Delaware Bay in spring decreased
considerably from the early 1990s to the early 2000s (Dey et al. 2011b, Sutton and Dowdell
2002). Gull competition was likely not a driving cause of red knot population declines in the
2000s, but was likely one of several factors (along with predation, storms, late arrivals of
migrants, and human disturbance) that likely exacerbated the effects of reduced horseshoe crab
egg availability.
Gull competition has not been reported as a threat to red knots outside of Delaware Bay (e.g., S.
Koch pers. comm. March 5, 2013, K. Iaquinto pers. comm. February 22, 2013), but is likely to
exacerbate other threats throughout the knot’s range due to gulls’ larger body sizes, high
aggression (Burger undated, Niles et al. 2008, Burger et al. 1979), tolerance of human
disturbance (Burger et al. 2007), and generally stable or increasing populations. However,
outside of Delaware Bay, there is typically less overlap between the diets of red knots and most
gulls species, which are generalist feeders. The effects of gulls are likely to be most pronounced
where red knots become restricted to reduced areas of foraging habitat, which can occur as a
result of reduced food resources, human disturbance or predation that excludes knots from
quality habitats, or outright habitat loss.
Harmful Algal Blooms (HABs)
Direct mortality of red knots from HABs have been documented only in Texas (Newstead
2014a), although there are anecdotal reports that red tide has also caused red knot sickness and
mortality on Florida’s west coast (B. Harrington pers. comm. November 14, 2013). A large dieoff in Uruguay may have also been linked to an HAB, but this link was not substantiated (J.
Aldabe pers. comm. February 4, 2013). Some level of undocumented red knot mortality from
HABs likely occurs most years, based on probable underreporting of shorebird mortalities from
HABs and the direct exposure of red knots to algal toxins (particularly via contaminated prey)
throughout the knot’s nonbreeding range. There is no documented evidence that HABs were a
driving factor in red knot population declines in the 2000s. However, HAB frequency and
duration have increased and do not show signs of abating over the next few decades (Melillo et
al. 2014, Anderson 2007, FAO 2004). Combined with other threats, ongoing and possibly
increasing effects from HABs may be a regionally important contributor to red knot mortality.
Oil Spills and Leaks
Red knots are exposed to large-scale petroleum extraction and transportation operations in many
key wintering and stopover habitats including Tierra del Fuego, Patagonia, the Gulf of Mexico,
Delaware Bay, and the Gulf of St. Lawrence (NOAA 2013d, Anderson et al. 2012, BSEE 2012,
WHSRN 2012, USFWS 2011b, Niles et al. 2008, Ottema and Spaans 2008, COSEWIC 2007,
Gappa and Sueiro 2007, Ferrari et al. 2002, Philadelphia Area Committee 1998, Harrington and
Morrison 1980). The documented effects to red knots from oil spills and leaks have been
minimal; however, information regarding any oiling of red knots during the Deepwater Horizon
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spill has not yet been released (Natural Resource Trustees 2012). High potential exists for small
or medium spills to impact moderate numbers of red knots or their habitats, such that one or
more such events is likely over the next few decades, based on the proximity of key red knot
habitats to high-volume oil operations. Risk of a spill may decrease with improved spill
contingency planning, infrastructure safety upgrades, and improved spill response and recovery
methods. However, these decreases in risk (e.g., per barrel extracted or transported) could be
offset if the total volume of petroleum extraction and transport continues to grow. A major spill
affecting habitats in a key red knot concentration area (e.g., Tierra del Fuego, Gulf coasts of
Florida or Texas, Delaware Bay, Mingan Archipelago) while knots are present is less likely but
would be expected to cause population-level impacts. Oil spills are not a current threat to the red
knot on its arctic breeding grounds. A substantial increase in commercial vessel traffic through
the red knot’s breeding grounds is likely over coming decades (NRC 2013, Smith and
Stephenson 2013), but there is no data to evaluate the risks of this potential future threat.
Environmental Contaminants
Although red knots are exposed to a variety of contaminants across their nonbreeding range,
there is no evidence that such exposure is impacting health, survival, or reproduction at the
subspecies level. Exposure risks exist in localized red knot habitats in Canada, but best available
data suggest shorebirds in Canada are not impacted by background levels of contamination
(WHSRN 2012, Braune and Noble 2009, COSEWIC 2007). Levels of most metals in red knot
feathers from the Delaware Bay have been somewhat high but generally similar to levels
reported from other studies of shorebirds (Burger et al. 1993). One preliminary study suggests
organochlorines and trace metals are not elevated in Delaware Bay shorebirds, although this
finding cannot be confirmed without updated testing (USFWS 1996). Levels of metals in
horseshoe crabs are generally low in the Delaware Bay region and not likely impacting red knots
or recovery of the crab population (Burger et al. 2003, Burger et al. 2002, Burger 1997b).
Horseshoe crab reproduction does not appear impacted by the mosquito control chemical
methoprene (at least through the first juvenile molt) or by ambient water quality in mid-Atlantic
estuaries (USFWS 2007). Exposure of shorebirds to agricultural pollutants in rice fields may
occur regionally in parts of South America, but red knot usage of rice field habitats was low in
the several countries surveyed (Blanco et al. 2006). Finally, localized urban pollution has been
shown to impact South American red knot habitats (WHSRN 2012, Niles et al. 2008, Ottema and
Spaans 2008, COSEWIC 2007, Atkinson et al. 2005, Ferrari et al. 2002), but there are no
available documented health effects or population-level impacts.
Wind Energy and Development
The Service analyzed shorebird mortality at land-based wind turbines in the United States (Akios
2011, Erickson et al. 2001), and we considered the red knot’s vulnerability factors for collisions
with offshore wind turbines that we expect will be built in the next few decades (Burger et al.
2011). We have minimal information regarding wind energy development in other countries.
Based on our analysis of wind energy development in the U.S., we expect ongoing
improvements in turbine siting, design, and operation will help minimize bird collision hazards
(USFWS 2012d). However, we also expect cumulative avian collision mortality to increase
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through 2030 as the number of turbines continues to grow, and as wind energy development
expands into coastal and offshore environments (DOE 2008). Shorebirds as a group have
constituted only a small percentage of collisions with U.S. turbines in studies conducted to date
(Akios 2011, NJAS 2009, NJAS 2008a, NJAS 2008b, Erickson et al. 2001), but wind
development along the coasts (where shorebirds might be at greater risk) did not begin until 2005
(New Jersey Clean Energy Program undated). Based on the higher frequency and lower altitudes
of red knot flights along the coasts, as well as the coastal location of most well-known U.S.
nonbreeding red knot roosting and foraging areas, we conclude that collision and displacement
risks per turbine (notwithstanding differences in specific factors such as turbine size, design,
operation, siting) are likely higher along the coasts (both on land and nearshore) than in areas
either far offshore or far inland (D. Newstead pers. comm. March 5, 2103; Burger et al. 2012c,
Burger et al. 2011, Stewart et al. 2007, Alerstam et al. 1990). Likewise, hazards to red knots
from offshore wind energy development likely increase for facilities situated closer to shore,
particularly near bays and estuaries that serve as major stopover or wintering areas (Burger et al.
2012c, Burger et al. 2011).
The Service is not aware of any documented red knot mortalities at any wind turbines to date, but
low levels of red knot mortality from turbine collisions may be occurring now based on the
number of turbines along the red knot’s migratory routes and the frequency with which red knots
traverse these corridors. Based on the current number and geographic distribution of turbines, if
any such mortality is occurring, it is likely not causing subspecies-level effects. However, our
primary concern is that, as buildout of wind energy infrastructure progresses, especially near the
coast, increasing mortality from turbine collisions may contribute to a subspecies-level effect due
to the red knot’s modeled vulnerability to direct human-caused mortality (Watts 2010). We
anticipate that the threat to red knots from wind turbines will be primarily related to collision or
behavioral changes during migratory or daily flights.
8.1.5. Summary of Status
Summary of Threats
Threats to the red knot from habitat destruction and modification are occurring throughout the
entire range of the subspecies. These threats include climate change, shoreline stabilization, and
coastal development, exacerbated regionally or locally by lesser habitat-related threats such as
beach cleaning, invasive vegetation, agriculture, and aquaculture. The subspecies-level impacts
from these activities are expected to continue into the future.
Other factors are likely to exacerbate the effects of reduced prey availability and asynchronies,
including human disturbance (Burger and Niles 2013a, Burger and Niles 2013b, Escudero et al.
2012), competition with gulls (Niles et al. 2008, Burger et al. 2007), and behavioral changes
from wind energy development (Kuvlesky et al. 2007). Additional factors are likely to increase
the levels of direct red knot mortality, such as harmful algal blooms (HABs) (Newstead 2014a,
Anderson 2007), oil spills (Anderson et al. 2012, WHSRN 2012, Kalasz 2008, Niles et al. 2008),
and collisions with wind turbines (D. Newstead pers. comm. March 5, 2013; Burger et al. 2012c,
Burger et al. 2011, Watts 2010, Kuvlesky et al. 2007). In addition to elevating background
mortality rates, these three factors pose the potential for a low-probability but high-impact event
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if a severe HAB or major oil spill occurs when and where large numbers of red knots are present,
or if a mass-collision event occurs at wind turbines during migration.
Red knots face a wide range of threats across their range on multiple geographic and temporal
scales. The effects of some smaller threats may act in an additive fashion to ultimately impact
populations or the subspecies as a whole (cumulative effects). Other threats may interact
synergistically to increase or decrease the effects of each threat relative to the effects of each
threat considered independently (synergistic effects). A number of threats are likely contributing
to habitat loss, anthropogenic mortality, or both, and thus contribute to the red knot’s threatened
status, particularly considering the cumulative and synergistic effects of these threats, and that
several key populations of this species have already undergone considerable declines.
Recovery Criteria
Recovery planning and development of recovery criteria are still underway since the final rule to
list this subspecies was published on December 11, 2014.

8.2. Environmental Baseline
This section is an analysis of the effects of past and ongoing human and natural factors leading to
the current status of the red knot, its habitat, and ecosystem within the Action Area. The
environmental baseline is a “snapshot” of the species’ health in the Action Area at the time of the
consultation, and does not include the effects of the Action under review (see Section 4).
8.2.1. Action Area Numbers, Reproduction, and Distribution
Red knots have been documented on Bird Key Stono and Folly Beach during the fall, winter,
and/or spring from 2006 to 2012 (Maddock et al. 2013, Thibault 2013). Flocks tend to be largest
in the spring and smallest in the winter (Maddock et al. 2013, Thibault 2013). Red knots have
been documented in larger numbers on Bird Key Stono than Folly Beach and their consistency of
use and the duration of their stay varies by year and season.
8.2.2. Action Area Conservation Needs and Threats
Recreational Disturbance
Intense human disturbance in winter habitat can be functionally equivalent to habitat loss. If the
disturbance prevents birds from using an area (Goss-Custard et al. 1996), this can lead to roost
abandonment and population declines (Burton et al. 1996). Disturbance from human and pet
presence alters plover behavior and often negatively influences distribution.

8.3. Effects of the Action
This section analyzes the direct and indirect effects of the Action on the red knot, which includes
the direct and indirect effects of interrelated and interdependent actions. Direct effects are caused
by the Action and occur at the same time and place. Indirect effects are caused by the Action, but
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are later in time and reasonably certain to occur. Our analyses are organized according to the
description of the Action in section 2 of this BO.
8.3.1. Effects of Beach Renourishment
See Section 6.3.1. The Service anticipates the same effects to red knots as described for piping
plovers.
8.3.2. Effects of Groin Rehabilitation
See Section 6.3.2. The Service anticipates the same effects to red knots as described for piping
plovers.

8.4. Cumulative Effects
For purposes of consultation under ESA §7, cumulative effects are those caused by future state,
tribal, local, or private actions that are reasonably certain to occur in the Action Area. Future
Federal actions that are unrelated to the proposed action are not considered, because they require
separate consultation under §7 of the ESA.

8.5. Conclusion
In this section, the Service summarizes and interprets the findings of the previous sections for the
red knot (status, baseline, effects, and cumulative effects) relative to the purpose of a BO under
§7(a)(2) of the ESA, which is to determine whether a Federal action is likely to:
a) jeopardize the continued existence of species listed as endangered or threatened; or
b) result in the destruction or adverse modification of designated critical habitat.
“Jeopardize the continued existence” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
that species (50 CFR §402.02).
After reviewing the current status of the migrating and wintering subpopulation of the rufa red
knot, the environmental baseline for the proposed beach renourishment, associated construction
activities, and the cumulative effects, it is the Service’s biological opinion that implementation of
the project, as proposed, is not likely to jeopardize the continued existence of the rufa red knot
because effects due to construction activities are expected to be short term and become beneficial
once construction is completed. Critical habitat for this species has not been designated at this
time.
Red knots have been documented on Bird Key Stono and Folly Beach, but not in consistent
numbers within and between migration and winter seasons. “Take” of red knots will be
minimized by implementation of the Reasonable and Prudent Measures, and Terms and
Conditions outlined in Section 9.
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9. INCIDENTAL TAKE STATEMENT
ESA §9(a)(1) and regulations issued under §4(d) prohibit the “take” of endangered and
threatened fish and wildlife species without special exemption. The term “take” in the ESA
means “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to
engage in any such conduct” (ESA §3). In regulations at 50 CFR §17.3, the Service further
defines:
• “Harass” as “an intentional or negligent act or omission which creates the likelihood of
injury to wildlife by annoying it to such an extent as to significantly disrupt normal
behavioral patterns which include, but are not limited to, breeding, feeding, or
sheltering;”
• “Harm” as “an act which actually kills or injures wildlife. Such act may include
significant habitat modification or degradation where it actually kills or injures wildlife
by significantly impairing essential behavioral patterns, including breeding, feeding or
sheltering;” and
• “Incidental take” as “any taking otherwise prohibited, if such taking is incidental to, and
not the purpose of, the carrying out of an otherwise lawful activity.”
Under the terms of ESA §7(b)(4) and §7(o)(2), taking that is incidental to and not intended as
part of the agency action is not considered prohibited, provided that such taking is in compliance
with the terms and conditions of an incidental take statement (ITS).
For the exemption in ESA §7(o)(2) to apply to the Action considered in this BO, the Corps must
undertake the non-discretionary measures described in this ITS, and these measures must
become binding conditions of any permit, contract, or grant issued for implementing the Action.
The Corps has a continuing duty to regulate the activity covered by this ITS. The protective
coverage of §7(o)(2) may lapse if the Corps fails to:
• Assume and implement the terms and conditions; or
• Require a permittee, contractor, or grantee to adhere to the terms and conditions of the
ITS through enforceable terms that are added to the permit, contract, or grant document.
In order to monitor the impact of incidental take, the Corps must report the progress of the
Action and its impact on the species to the Service as specified in this ITS.

9.1. Amount or Extent of Take
The Service anticipates that the Action is reasonably certain to cause incidental take of individual
loggerhead sea turtles consistent with the definition of harass resulting from construction
activities during the nesting season. The Service anticipates that the Action is reasonably certain
to cause incidental take of individual loggerhead sea turtles consistent with the definition of harm
resulting from construction activities during the nesting season.
The Action considered in this BO includes a conservation measure to relocate any nests within
the construction area if beach renourishment overlaps with the nesting season. Through this
statement, the Service authorizes this conservation measure as an exception to the prohibitions
against trapping, capturing, or collecting listed species. This conservation measure is identified
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as a Reasonable and Prudent Measure below, and we provide Terms and Conditions for its
implementation.
Anticipated Take of Loggerhead Sea Turtles
The Service anticipates 18,250 lf of nesting beach habitat could be taken as a result of the
Action. The take is expected to be in the form of: (1) Harm in the form of destruction of all
nests that may be constructed and eggs that may be deposited and missed by a nest survey and
nest relocation program (May 1 – October 31) within the boundaries of the proposed project; (2)
harm in the form of destruction of all nests deposited during the period when a nest survey and
nest relocation program is not required to be in place (November 1 – April 30) within the
boundaries of the proposed project; (3) harassment in the form of disturbing or interfering with
female turtles attempting to nest within the construction area or on adjacent sections of beach as
a result of construction activities; (4) harassment in the form of misdirection of nesting sea
turtles or hatchling turtles on beaches within the boundaries of the construction area or sections
of beach adjacent to the construction area as nesting females emerge from the water or hatchlings
emerge from the nest and crawl to the water as a result of increased sand accretion due to the
presence of the groins; (5) harassment in the form of behavior modification of nesting females
due to escarpment formation, resulting in false crawls or situations where they choose marginal
or unsuitable nesting areas to deposit eggs; (6) harm in the form of destruction of nests from
escarpment leveling within a nesting season when such leveling has been approved by the
Service; (7) harassment in the form of behavior modification of nesting females or hatchlings
due to the presence of groin, which may act as barriers to movement or cause disorientation of
turtles while on the nesting beach; (8) harassment in the form of physical entrapment of
hatchling sea turtles on the nesting beach due to the presence of the groin; behavior modification
of nesting females if they dig above a buried portion of the structure, resulting in false crawls or
situations where they choose marginal or unsuitable nesting areas; and (9) harassment of an
unknown number of adult and hatchling sea turtles in the form of obstruction or entrapment
during ingress or egress at nesting sites.
The Service anticipates incidental take of sea turtles will be difficult to detect for the following
reasons: (1) the turtles nest primarily at night and all nests are not found because [a] natural
factors, such as rainfall, wind, and tides may obscure crawls and [b] human-caused factors, such
as pedestrian and vehicular traffic, may obscure crawls, and result in nests being destroyed
because they were missed during a nesting survey and nest mark and avoidance program (2) the
total number of hatchlings per undiscovered nest is unknown; (3) an unknown number of females
may avoid the project beach and be forced to nest in a less than optimal area; (5) lights may
misdirect an unknown number of hatchlings and cause death; (6) an unknown number of adult
and hatchling sea turtles may be obstructed or entrapped during ingress or egress at nesting sites;
and (7) escarpments may form and prevent an unknown number of females from accessing a
suitable nesting site. However, the take of this species can be anticipated for the Action because:
(1) turtles nest within the Action Area; (2) construction will likely occur during a portion of the
nesting season; (3) the construction activities will modify the beach profile and width and
increase the presence of escarpments; and (4) artificial lighting will deter and/or misdirect
nesting hatchling turtles.
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Anticipated Take of Piping Plovers
The Service anticipates that directly and indirectly an unspecified amount of piping plovers
along six acres of shoreline on Bird Key Stono, all at some point, potentially usable by piping
plovers, could be taken in the form of harm and harassment as a result of this proposed action;
however, incidental take of piping plovers will be difficult to detect for the following reasons:
(1) Harassment to the level of harm may only be apparent on the breeding grounds the
following year; and
(2) Dead plovers may be carried away by waves or predators.
The Service has reviewed the biological information and other information relevant to this
action. The take is expected in the form of harm and harassment because of: (1) decreased
fitness and survivorship of wintering plovers due to a temporary loss and degradation of a
section of foraging habitat; and (2) decreased fitness and survivorship of plovers attempting to
migrate to breeding grounds due to a temporary loss and degradation of a section of foraging
habitat.
Anticipated Take of Red Knots
The Service anticipates that directly and indirectly an unspecified number of red knots along six
acres of shoreline on Bird Key Stono, all at some point, potentially usable by red knots, could be
taken in the form of harm and harassment as a result of this proposed action; however, incidental
take of red knots will be difficult to detect for the following reasons:
(1) Harassment to the level of harm may only be apparent on the breeding grounds the
following year; and
(2) Dead knots may be carried away by waves or predators.
The Service has reviewed the biological information and other information relevant to this
action. The take is expected in the form of harm and harassment because of: (1) decreased
fitness and survivorship of migrating or wintering knots during the nonbreeding season due to a
temporary loss and degradation of a section of foraging habitat; and (2) decreased fitness and
survivorship of knots attempting to migrate to breeding grounds due to a temporary loss and
degradation of a section of foraging habitat.

9.2. Reasonable and Prudent Measures
The Service believes the following reasonable and prudent measures (RPMs) are necessary or
appropriate to minimize the impact of incidental take caused by the Action on listed wildlife
species. RPMs are described for the species below.
RPM#1.

Conservation Measures included in the permit application/project plans must be
implemented (unless revised below in the Terms and Conditions) in the proposed
project.
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RPM#2.

A meeting/conference call between representatives of the Corps, City, contractor,
SCFO, SCDNR, and the permitted sea turtle surveyor(s) must be held prior to the
commencement of work on this Action.

RPM#3.

The Corps will use beach quality sand for sand placement.

RPM#4.

The Corps will remove all derelict concrete, metal, coastal armoring material or other
debris from the beach prior to any material placement.

RPM#5.

The Corps must be responsible for reviewing the project design to ensure the
predicted project performance and minimization of downdrift impacts is probable.

RPM#6.

The Corps and/or City will hire sea turtle monitors to survey the project area during
the sea turtle nesting season (May 1 – October 31). Surveys for nesting sea turtles
must be conducted within the project area if work will occur during a portion of the
nesting season. If nests are constructed in the project footprint, the eggs must be
relocated to minimize sea turtle nest burial, crushing of eggs, or nest excavation.
Nest relocation will be on a selected area of beach that is not expected to experience
daily inundation by high tides or known to routinely experience severe erosion and
egg loss, predation, or subject to artificial lighting.

RPM#7.

The Corps’ and City’s contractor(s) will store construction equipment and materials
for project construction in a manner that will minimize impacts to sea turtles to the
maximum extent practicable.

RPM#8.

The Corps’ contractor will install and maintain predator-proof trash receptacles
during project construction at all beach access points used for project construction to
minimize the potential for attracting predators of sea turtles.

RPM#9.

The City must complete post construction surveys of all artificial lighting visible from
the project beach.

RPM#10. Prior to the beginning of the project, the Corps must submit a lighting plan for the
dredge that will be used in this project.
RPM#11. The Corps must hire nighttime monitors with sea turtle experience to patrol the beach
at night in the project area if nighttime construction activities and equipment occur
during the nesting season.
RPM#12. The Corps must take actions to minimize sea turtle misorientation/disorientations on
the beach caused by the projects’ construction-related lighting and artificial lighting
associated with oceanfront development adjacent to the project area and within the
project limits during the nesting season from May 1 through October 31.
RPM#13. The Corps must monitor compliance with construction related lighting during the sea
turtle nesting season (May 1 – October 31).

117

RPM#14. During the sea turtle nesting season, the Corps’ contractor must not extend the beach
fill more than 500 feet along the shoreline and must confine work activities within
this area between dusk and the following day’s nesting survey unless nighttime
monitors patrol the beach to reduce the impacts to emerging sea turtles and burial of
new nests.
RPM#15. The Corps will monitor sand compaction and conduct tilling (non-vegetated areas) if
needed immediately after completion of the sand placement work and prior to the
next three nesting seasons to reduce the likelihood of impacting sea turtle nesting and
hatching activities.
RPM#16. The Corps will monitor escarpment formation and conduct leveling if needed
immediately after completion of the sand placement project and prior to the next three
nesting seasons to reduce the likelihood of impacting nesting and hatchling sea
turtles.
RPM#17. During the portion of the nesting season that overlaps with the construction window,
the Corps’ contractor will restrict on-beach access to the construction site to the wet
sand below mean high water (MHW).
RPM#18. The Corps will minimize impacts to piping plovers, red knots, and their habitat by
completing the work on Bird Key Stono prior to March 15 or after October 16 unless
an extension is agreed to by the SCDNR and the Service.

9.3. Terms and Conditions
In order for the exemption from the take prohibitions of §9(a)(1) and of regulations issued under
§4(d) of the ESA to apply to the Action, the Corps must comply with the terms and conditions
(T&Cs) of this statement, provided below, which carry out the RPMs described in the previous
section. These T&Cs are mandatory. As necessary and appropriate to fulfill this responsibility,
the Corps must require any permittee, contractor, or grantee to implement these T&Cs through
enforceable terms that are added to the permit, contract, or grant document.
T&C#1.

Conservation Measures included in the permit application/project plans must be
implemented in the proposed project. Project construction via hydraulic dredge will
be limited to November 1 through July 15. Project construction via hopper dredge
will be limited to November 1 through March 31.

T&C#2.

A meeting or conference call between representatives of the Corps, City, contractor,
SCFO, SCDNR, and the permitted sea turtle surveyors must be held prior to the
commencement of work on this project. At least ten business days advance notice
will be provided prior to conducting this meeting. The meeting/conference call will
provide an opportunity for explanation and/or clarification of the protection measures.
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T&C#3.

Beach compatible fill must be placed on the beach or in any associated dune system.
Beach compatible fill is material that maintains the general character and
functionality of the material occurring on the beach and in the adjacent dune and
coastal system. Such material must be predominately of carbonate, quartz or similar
material with a particle size distribution ranging between 0.062mm and 4.76mm
(classified as sand by either the Unified Soils or the Wentworth classification), must
be similar in color and grain size distribution (sand grain frequency, mean and median
grain size and sorting coefficient) to the material in the historic beach sediment at the
disposal site, and must not contain:
a. Greater than five percent, by weight, silt, clay or colloids passing the #230 sieve;
b. Greater than five percent, by weight, fine gravel retained on the #4 sieve (2.25φ);
c. Coarse gravel, cobbles or material retained on the 3/4 inch sieve in a percentage
or size greater than found on the native beach;
d. Construction debris, toxic material or other foreign matter; and
e. Material that will result in cementation of the beach.
If rocks or other non-specified materials appear on the surface of the filled beach in
excess of 50% of background in any 10,000 square foot area, then surface rock should
be removed from those areas. These areas must also be tested for subsurface rock
percentage and remediated as required. If the natural beach exceeds any of the
limiting parameters listed above, then the fill material must not exceed the naturally
occurring level for that parameter on nearby native beaches.
These standards shall not be exceeded in any 10,000 square foot section extending
through the depth of the nourished beach. If the native beach exceeds any of the
limiting parameters listed above, then the fill material shall not exceed the naturally
occurring level for that parameter on nearby native beaches.

T&C#4.

All derelict concrete, metal, and coastal armoring geotextile material and other debris
must be removed from the beach prior to any sand placement to the maximum extent
possible. If debris removal activities will take place from May 1 through October 31,
the work must be conducted during daylight hours only and must not commence until
completion of the sea turtle survey each day.

T&C#5.

The groins must be removed if they are determined to not be effective as determined
by the City’s monitoring and mitigation plan following groin repair. In the event the
structure begins to disintegrate, all debris and structural material must be removed
from the nesting beach area and deposited off site immediately. If removal of the
structure is required during the period from May 1 to October 31, no work will be
initiated without prior coordination with the SCDNR and the SCFO.
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T&C#6.

Daily early morning surveys for sea turtle nests will be required if construction
coincides with the sea turtle nesting season. Nesting surveys must be conducted May
1–October 31 in the project area if work will begin before October 31. If nests are
constructed in areas where they may be affected by construction activities, the nests
must be relocated per the following requirements.
a. Nesting surveys and nest relocation will only be conducted by personnel with
prior experience and training in nesting survey and nest marking procedures.
Surveyors must have a valid SCDNR permit. Nesting surveys must be conducted
daily between sunrise and 9:00 AM.
b. Only those nests that may be affected by sand placement activities will be
relocated. Nests requiring relocation will be moved no later than 9:00 AM the
morning following deposition to a nearby self-release beach site in a secure
setting where artificial lighting will not interfere with hatchling orientation.
Relocated nests will not be placed in organized groupings. Relocated nests will
be randomly staggered along the length and width of the beach in settings that are
not expected to experience daily inundation by high tides or known to routinely
experience severe erosion and egg loss, or subject to artificial lighting. Nest
relocations in association with construction activities must cease when
construction activities no longer threaten nests.
c. Nests deposited within areas where construction activities have ceased or will not
occur for 75 days or nests laid in the nourished berm prior to tilling must be
marked and left in situ unless other factors threaten the success of the nest. The
turtle permit holder will install an on-beach marker at the nest site. No activity
will occur within this area nor will any activities occur which could result in
impacts to the nest. Nest sites will be inspected daily to assure nest markers
remain in place and the nest has not been disturbed by the project activity.

T&C#7.

During the sea turtle nesting season, nighttime storage of construction equipment not
in use must be off the beach to minimize disturbance to sea turtles. Staging areas for
construction equipment must be located off the beach. Nighttime storage of
construction equipment not in use must be off the beach to minimize disturbance to
sea turtle nesting and hatching activities. In addition, all construction pipes placed on
the beach must be located as far landward as possible without compromising the
integrity of the dune system. Pipes placed parallel to the dune must be 5 to 10 feet
away from the toe of the dune if the width of the beach allows. Temporary storage of
pipes must be off the beach to the maximum extent possible. If the pipes are stored
on the beach, they must be placed in a manner that will minimize the impact to
nesting habitat and must not compromise the integrity of the dune systems.

T&C#8.

Predator-proof trash receptacles must be installed and maintained during construction
at all beach access points used for the project construction to minimize the potential
for attracting predators of sea turtle (Appendix B). The contractors conducting the
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work must provide predator-proof trash receptacles for the construction workers. All
contractors and their employees must be briefed on the importance of not littering and
keeping the project area trash and debris free.
T&C#9.

Two post-construction surveys must be conducted of all lighting visible from the
beach placement area using standard techniques for such a survey (Appendix C).
The timing of these surveys will be coordinated with the SCFO prior to
commencement of the work. Summary reports of both surveys will be provided to
the SCFO. The summary report from the post-construction surveys (including the
following information: methodology of the survey, a map showing the position of the
lights visible from the beach, a description of each light source visible from the
beach, recommendations for remediation, and any actions taken) will be provided to
the SCFO within three months after the survey is conducted. After the report is
completed, a meeting or conference call must be set up with the Corps, the project
sponsors, SCDNR, and the SCFO to discuss the survey report, as well as any
documented sea turtle disorientations in or adjacent to the project area. Any action
related to artificial beachfront lighting will be addressed by the appropriate project
sponsor. If the project is completed during the nesting season and prior to May 1, the
lighting surveys may be conducted during the year of construction.

T&C#10. Prior to the beginning of the project, the Corps must submit a lighting plan for the
dredge that will be used in the project if it will overlap with the nesting season. The
plan must include a description of each light source that will be visible from the
beach and the measures implemented to minimize this lighting. This plan must be
reviewed and approved by the SCFO.
T&C#11. The Corps must hire nighttime monitors with sea turtle experience and a valid
SCDNR permit to patrol the beach at night in the project area if nighttime
construction activities and equipment occur during the nesting season. Monitors must
patrol the length of the pipeline within the active nighttime construction area for
nesting females May 1 – August 15. From July 1 - October 15, sea turtle monitors
must check all nests on a nightly basis after 10 pm within 1,000 feet of the active
nighttime project area that have been incubating for 45 days until three nights after
the first sign of emergence or the inventory of the nest contents.
T&C#12. Light visible from the beach will be documented and the source identified. Lighting
will be classified into five categories: 1) sky glow (ambient light from coastal
development), 2) construction related (light coming from the active nighttime project
area), 3) residential or municipal (light coming from a house, condo, pier, or street
light), 4) personal use (light from a flashlight), or 5) monitoring related (light from
headlights of vehicles used to conduct night monitoring). The applicant or its
representative will take corrective measures to address construction and monitoring
related lighting visible from nests due to hatch. Sea turtle monitors will contact the
appropriate code enforcement officials for residential or municipal lighting visible
from the beach.
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T&C#13. Direct lighting of the beach and nearshore waters must be limited to the immediate
construction area during nesting season and must comply with safety requirements.
Lighting on all equipment must be minimized through reduction, shielding, lowering,
and appropriate placement to avoid excessive illumination of the water’s surface and
nesting beach while meeting all Coast Guard, Corps EM 385-1-1, and OSHA
requirements. Light intensity of lighting equipment must be reduced to the minimum
standard required by OSHA for General Construction areas, in order not to misdirect
sea turtles. Shields must be affixed to the light housing and be large enough to block
light from all on-beach lamps from being transmitted outside the construction area or
to the adjacent sea turtle nesting beach (Figure 8).
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Figure 8. Beach lighting schematic.
T&C#14. During the sea turtle nesting season, the contractor must not extend the beach fill
more than 500 feet (or other agreed upon length) along the shoreline between dusk
and dawn and the following day until the daily nesting survey has been completed
and the beach cleared for fill advancement. An exception to this may occur if there is
permitted sea turtle surveyor present on-site to ensure no nesting and hatching sea
turtles are present within the extended work area. If the 500 feet is not feasible for
the project, an agreed upon distance will be decided on during the preconstruction
meeting. Once the beach has been cleared and the necessary nest relocations have
been completed, the contractor will be allowed to proceed with the placement of fill
and work activities during daylight hours until dusk at which time the 500-foot length
(or other agreed upon length) limitation must apply. If any nesting turtles are sighted
on the beach within the immediate construction area, activities must cease
immediately until the turtle has returned to the water and the sea turtle permit holder
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responsible for nest monitoring has relocated the nest.
T&C#15. Sand compaction must be monitored in the area of sand placement immediately after
completion of the project and prior to May 1 for three subsequent years. If tilling is
needed, the area must be tilled to a depth of 24 inches. Each pass of the tilling
equipment must be overlapped to allow more thorough and even tilling. All tilling
activity must be completed at least once prior to nesting season. An electronic copy
of the results of the compaction monitoring must be submitted to the SCFO prior to
any tilling actions being taken or if a request not to till is made based on compaction
results. The requirement for compaction monitoring can be eliminated if the decision
is made to till regardless of post construction compaction levels. Additionally, outyear compaction monitoring and remediation are not required if placed material no
longer remains on the dry beach.
a. Compaction sampling stations must be located at 500-foot intervals along the
sand placement template. One station must be at the seaward edge of the
dune/bulkhead line (when material is placed in this area), and one station must be
midway between the dune line and the high water line (normal wrack line).
b. At each station, the cone penetrometer must be pushed to a depth of 6, 12, and 18
inches three times (three replicates). Material may be removed from the hole if
necessary to ensure accurate readings of successive levels of sediment. The
penetrometer may need to be reset between pushes, especially if sediment
layering exists. Layers of highly compact material may lie over less compact
layers. Replicates must be located as close to each other as possible, without
interacting with the previous hole or disturbed sediments. The three replicate
compaction values for each depth must be averaged to produce final values for
each depth at each station. Reports will include all 18 values for each transect
line, and the final six averaged compaction values.
c. If the average value for any depth exceeds 500 pounds per square inch (psi) for
any two or more adjacent stations, then that area must be tilled immediately prior
to May 1.
d. If values exceeding 500 psi are distributed throughout the project area but in no
case do those values exist at two adjacent stations at the same depth, then
consultation with the SCFO will be required to determine if tilling is required. If
a few values exceeding 500 psi are present randomly within the project area,
tilling will not be required.
e. Tilling must occur landward of the wrack line and avoid all vegetated areas three
square feet or greater with a three square foot buffer around the vegetated areas.
T&C#16. Visual surveys for escarpments along the project area must be made immediately
after completion of the sand placement and within 30 days prior to May 1 for three
subsequent years if sand in the project area still remains on the dry beach.
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Escarpments that interfere with sea turtle nesting or that exceed 18 inches in height
for a distance of 100 feet must be leveled and the beach profile must be reconfigured
to minimize scarp formation by the dates listed above. Any escarpment removal must
be reported by location. If the project is completed during the early part of the sea
turtle nesting and hatching season, escarpments may be required to be leveled
immediately, while protecting nests that have been relocated or left in place. The
SCFO must be contacted immediately if subsequent reformation of escarpments that
interfere with sea turtle nesting or that exceed 18 inches in height for a distance of
100 feet occurs during the nesting and hatching season to determine the appropriate
action to be taken. If it is determined that escarpment leveling is required during the
nesting or hatching season, the SCFO will provide a brief written authorization within
30 days that describes methods to be used to reduce the likelihood of impacting
existing nests. An annual summary of escarpment surveys and actions taken must be
submitted to the SCFO.
T&C#17. During the sea turtle nesting season, on-beach access to the construction site will be
restricted to the wet sand below MHW.
T&C#18. The Corps will coordinate with SCDNR and the Service before sand is placed on Bird
Key Stono. All material will be placed above the high tide line in the area agreed
upon during the January 11, 2018, site visit.

9.4. Monitoring and Reporting Requirements
In order to monitor the impacts of incidental take, the Corps must report the progress of the
Action and its impact on the species to the Service as specified in the incidental take statement
(50 CFR §402.14(i)(3)). This section provides the specific instructions for such monitoring and
reporting (M&R). As necessary and appropriate to fulfill this responsibility, the Corps must
require any permittee, contractor, or grantee to accomplish the monitoring and reporting through
enforceable terms that are added to the permit, contract, or grant document. Such enforceable
terms must include a requirement to immediately notify the Corps and the Service if the amount
or extent of incidental take specified in this ITS is exceeded during Action implementation.
M&R#1. A report describing the work conducted and actions taken to implement the
reasonable and prudent measures and terms and conditions of this incidental take
statement including the information listed below must be submitted to the SCFO
within three months of either the completion of construction or the end of the nesting
season depending on construction timing.
• Project location (latitude and longitude coordinates)
• Project description (include linear feet and acres of beach, access points
used for construction equipment)
• Dates of actual construction activities
• Names and qualifications of personnel involved in sea turtle nesting
surveys and nest relocation
• Number of nests laid within the construction area, number of nests
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•
•
•
•
•

relocated due to construction activities, nest hatch and emergence
success
Number of false crawls within the construction area
Number of encounters with nesting females within the construction area
Number of misorientations/disorientations of nesting sea turtles or
hatchlings from lighting of construction area
Escarpment formation and remedial action
Compaction testing results and remedial action

M&R#2. Upon locating a dead or injured sea turtle adult, hatchling, or egg that may have been
harmed or destroyed as a direct or indirect result of the project, the Corps, permittee,
and/or local sponsor will be responsible for notifying the SCDNR Hotline (1-800922-5431) and the SCFO (843-727-4707). Care must be taken in handling injured sea
turtles or eggs to ensure effective treatment or disposition, and in handling dead
specimens to preserve biological materials in the best possible state for later analysis.

10.CONSERVATION RECOMMENDATIONS
§7(a)(1) of the ESA directs Federal agencies to use their authorities to further the purposes of the
ESA by conducting conservation programs for the benefit of endangered and threatened species.
Conservation recommendations are discretionary activities that an action agency may undertake
to avoid or minimize the adverse effects of a proposed action, implement recovery plans, or
develop information that is useful for the conservation of listed species. The Service offers the
following recommendations that are relevant to the listed species addressed in this BO and that
we believe are consistent with the authorities of the Corps.
CR#1. Educational signs should be placed where appropriate at beach access points explaining
the life history of beach dependent species.
CR#2. Piping plover and red knot surveys should be continued to assess the status of the local
migratory and winter populations.

11.REINITIATION NOTICE
Formal consultation for the Action considered in this BO is concluded. Reinitiating consultation
is required if the Corps retains discretionary involvement or control over the Action (or is
authorized by law) when:
a. The amount or extent of incidental take is exceeded;
b. New information reveals that the Action may affect listed species or designated critical
habitat in a manner or to an extent not considered in this BO;
c. The Action is modified in a manner that causes effects to listed species or designated
critical habitat not considered in this BO; or
d. A new species is listed or critical habitat designated that the Action may affect.
In instances where the amount or extent of incidental take is exceeded, the Corps is required to
immediately request a reinitiation of formal consultation.
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APPENDIX A: Standard Manatee Construction Conditions
To reduce potential construction-related impacts to the manatee to discountable and insignificant
levels, the Service recommends implementing the Standard Manatee Construction Conditions
(FWC 2011), which are as follows:
The permittee will comply with the following manatee protection construction conditions:
a. The permittee will instruct all personnel associated with the project of the potential
presence of manatees and the need to avoid collisions with manatees. All construction
personnel are responsible for observing water-related activities for the presence of
manatee(s).
b. The permittee will advise all construction personnel that there are civil and criminal
penalties for harming, harassing, or killing manatees, which are protected under the
Marine Mammal Protection Act of 1972, the Endangered Species Act of 1973, and the
Florida Manatee Sanctuary Act.
c. Siltation barriers must be made of material in which manatees cannot become entangled,
are properly secured, and are regularly monitored to avoid manatee entrapment. Barriers
must not block manatee entry to or exit from essential habitat.
d. All vessels associated with the construction project must operate at “no wake/idle” speeds
at all times while in the construction area and while in water where the draft of the vessel
provides less than a four-foot clearance from the bottom. All vessels will follow routes
of deep water whenever possible.
e. If manatee(s) are seen within 100 yards of the active daily construction/dredging
operation or vessel movement, all appropriate precautions must be implemented to ensure
protection of the manatee. These precautions must include the operation of all moving
equipment no closer than 50 feet to a manatee. Operation of any equipment closer than
50 feet to a manatee will necessitate immediate shutdown of that equipment. Activities
will not resume until the manatee(s) has departed the project area of its own volition.
f. Any collision with and/or injury to a manatee must be reported immediately to the
SCDNR Hotline at 1-800-922-5431. Collision and/or injury should also be reported to
the U.S. Fish and Wildlife Service (843-727-4707).

APPENDIX B
EXAMPLES OF PREDATOR PROOF TRASH RECEPTACLES

Example of predator proof trash receptacle at Gulf Islands National Seashore. Lid must be tight
fitting and made of material heavy enough to stop animals such as raccoons.

Example of trash receptacle anchored into the ground so it is not easily turned over.
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Example of predator proof trash receptacle at Perdido Key State Park. Metal trash can is stored
inside. Cover must be tight fitting and made of material heavy enough to stop animals such as
raccoons.

Example of trash receptacle must be secured or heavy enough so it is not easily turned over.
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APPENDIX C
ASSESSMENTS: DISCERNING PROBLEMS
CAUSED BY ARTIFICIAL LIGHTING
EXCERPT FROM:
UNDERSTANDING, ASSESSING, AND RESOLVING LIGHT-POLLUTION PROBLEMS ON SEA TURTLE
NESTING BEACHES
FLORIDA WILDLIFE RESEARCH INSTITUTE TECHNICAL REPORT TR-2
REVISED 2003

LIGHTING INSPECTIONS
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WHAT ARE LIGHTING INSPECTIONS?
During a lighting inspection, a complete census is made of the number, types, locations, and
custodians of artificial light sources that emit light visible from the beach. The goal of lighting
inspections is to locate lighting problems and to identify the property owner, manager, caretaker,
or tenant who can modify the lighting or turn it off.
WHICH LIGHTS CAUSE PROBLEMS?
Although the attributes that can make a light source harmful to sea turtles are complex, a simple
rule has proven to be useful in identifying problem lighting under a variety of conditions:
An artificial light source is likely to cause problems for sea turtles if light from the source can be
seen by an observer standing anywhere on the nesting beach.
If light can be seen by an observer on the beach, then the light is reaching the beach and can
affect sea turtles. If any glowing portion of a luminaire (including the lamp, globe, or reflector) is
directly visible from the beach, then this source is likely to be a problem for sea turtles. But light
may also reach the beach indirectly by reflecting off buildings or trees that are visible from the
beach. Bright or numerous sources, especially those directed upward, will illuminate sea mist
and low clouds, creating a distinct glow visible from the beach. This “urban skyglow” is
common over brightly lighted areas. Although some indirect lighting may be perceived as
nonpoint-source light pollution, contributing light sources can be readily identified and include
sources that are poorly directed or are directed upward. Indirect lighting can originate far from
the beach.
Although most of the light that sea turtles can detect can also be seen by humans, observers
should realize that some sources, particularly those emitting near-ultraviolet and violet light (e.g.,
bug-zapper lights, white electric-discharge lighting) will appear brighter to sea turtles than to
humans. A human is also considerably taller than a hatchling; however, an observer on the dry
beach who crouches to the level of a hatchling may miss some lighting that will affect turtles.
Because of the way that some lights are partially hidden by the dune, a standing observer is more
likely to see light that is visible to hatchlings and nesting turtles in the swash zone.
HOW SHOULD LIGHTING INSPECTIONS BE CONDUCTED?
Lighting inspections to identify problem light sources may be conducted either under the
purview of a lighting ordinance or independently. In either case, goals and methods should be
similar.
GATHER BACKGROUND INFORMATION
Before walking the beach in search of lighting, it is important to identify the boundaries of the
area to be inspected. For inspections that are part of lighting ordinance enforcement efforts, the
jurisdictional boundaries of the sponsoring local government should be determined. It will help
to have a list that includes the name, owner, and address of each property within inspection area
2

so that custodians of problem lighting can be identified. Plat maps or aerial photographs will help
surveyors orient themselves on heavily developed beaches.
PRELIMINARY DAYTIME INSPECTIONS
An advantage to conducting lighting inspections during the day is that surveyors will be better
able to judge their exact location than they would be able to at night. Preliminary daytime
inspections are especially important on beaches that have restricted access at night. Property
owners are also more likely to be available during the day than at night to discuss strategies for
dealing with problem lighting at their sites.
A disadvantage to daytime inspections is that fixtures that are not directly visible from the beach
will be difficult to identify as problems. Moreover, some light sources that can be seen from the
beach in daylight may be kept off at night and thus present no problems. For these reasons,
daytime inspections are not a substitute for nighttime inspections. Descriptions of light sources
identified during daytime inspections should be detailed enough so that anyone can locate the
lighting. In addition to a general description of each luminaire (e.g., HPS floodlight directed
seaward at top northeast corner of the building at 123 Ocean Street), photographs or sketches of
the lighting may be necessary. Descriptions should also include an assessment of how the
specific lighting problem can be resolved (e.g., needs turning off; should be redirected 90° to the
east). These detailed descriptions will show property owners exactly which luminaries need
what remedy.
NIGHTTIME INSPECTIONS
Surveyors orienting themselves on the beach at night will benefit from notes made during
daytime surveys. During nighttime lighting inspections, a surveyor walks the length of the
nesting beach looking for light from artificial sources. There are two general categories of
artificial lighting that observers are likely to detect:
1. Direct lighting. A luminaire is considered to be direct lighting if some glowing element of the
luminaire (e.g., the globe, lamp [bulb], reflector) is visible to an observer on the beach. A source
not visible from one location may be visible from another farther down the beach. When direct
lighting is observed, notes should be made of the number, lamp type (discernable by color), style
of fixture, mounting (pole, porch, etc.), and location (street address, apartment number, or pole
identification number) of the luminaire(s). If exact locations of problem sources were not
determined during preliminary daytime surveys, this should be done during daylight soon after
the nighttime survey. Photographing light sources (using long exposure times) is often helpful.
2. Indirect lighting. A luminaire is considered to be indirect lighting if it is not visible from the
beach but illuminates an object (e.g., building, wall, tree) that is visible from the beach. Any
object on the dune that appears to glow is probably being lighted by an indirect source. When
possible, notes should be made of the number, lamp type, fixture style, and mounting of an
indirect-lighting source. Minimally, notes should be taken that would allow a surveyor to find the
lighting during a follow-up daytime inspection (for instance, which building wall is illuminated
and from what angle?).
3

WHEN SHOULD LIGHTING INSPECTIONS BE CONDUCTED?
Because problem lighting will be most visible on the darkest nights, lighting inspections are
ideally conducted when there is no moon visible. Except for a few nights near the time of the full
moon, each night of the month has periods when there is no moon visible. Early-evening
lighting inspections (probably the time of night most convenient for inspectors) are best
conducted during the period of two to 14 days following the full moon. Although most lighting
problems will be visible on moonlit nights, some problems, especially those involving indirect
lighting, will be difficult to detect on bright nights.
A set of daytime and nighttime lighting inspections before the nesting season and a minimum of
three additional nighttime inspections during the nesting-hatching season are recommended. The
first set of day and night inspections should take place just before nesting begins. The hope is
that managers, tenants, and owners made aware of lighting problems will alter or replace lights
before they can affect sea turtles. A follow-up nighttime lighting inspection should be made
approximately two weeks after the first inspection so that remaining problems can be identified.
During the nesting-hatching season, lighting problems that seemed to have been remedied may
reappear because owners have been forgetful or because ownership has changed. For this reason,
two midseason lighting inspections are recommended. The first of these should take place
approximately two months after the beginning of the nesting season, which is about when
hatchlings begin to emerge from nests. To verify that lighting problems have been resolved,
another follow-up inspection should be conducted approximately one week after the first
midseason inspection.
WHO SHOULD CONDUCT LIGHTING INSPECTIONS?
Although no specific authority is required to conduct lighting inspections, property managers,
tenants, and owners are more likely to be receptive if the individual making recommendations
represent a recognized conservation group, research consultant, or government agency. When
local ordinances regulate beach lighting, local government code-enforcement agents should
conduct lighting inspections and contact the public about resolving problems.
WHAT SHOULD BE DONE WITH INFORMATION FROM LIGHTING
INSPECTIONS?
Although lighting surveys serve as a way for conservationists to assess the extent of lighting
problems on a particular nesting beach, the principal goal of those conducting lighting
inspections should be to ensure that lighting problems are resolved. To resolve lighting
problems, property managers, tenants, and owners should be give the information they need to
make proper alterations to light sources. This information should include details on the location
and description of problem lights, as well as on how the lighting problem can be solved. One
should also be prepared to discuss the details of how lighting affects sea turtles. Understanding
the nature of the problem will motivate people more than simply being told what to do.
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August 5, 2021
U.S. Fish and Wildlife Service (Service) Response
Below is the Service's response to the U.S. Army Corps of Engineers’ (Corps) Wilmington
District’s request for a consultation under the Coastal Barrier Resources Act (CBRA) for the
Folly Beach, South Carolina Coastal Storm Risk Management Project. This response
represents the Service’s opinion. The final decision regarding the expenditure of funds for
this action or project rests with the Federal funding agency. The Corps – Wilmington
District has fulfilled its obligation to consult with the Service under CBRA for this particular
action or project within the Coastal Barrier Resources System (CBRS). Please note that any new
commitment of Federal funds associated with this action or project or change in the project
design and/or scope, is subject to CBRA’s consultation requirement.
The Service has reviewed the information provided by the Corps’ Wilmington District and
believes the referenced action/project is:

☐

Not located within a System Unit of the CBRS and the CBRA does not apply (except with
respect to the restrictions on Federal flood insurance)

☐

Located within a System Unit of the CBRS and meets the exception(s) to the CBRA
selected above

☐

Located within a System Unit of the CBRS and meets different exception(s) than the one(s)
selected above (see additional information/comments below)

☒

Located within a System Unit of the CBRS and does not meet an exception to the CBRA
(see additional information/comments below)

☐

Due to many competing priorities, the Service is unable to provide an opinion on the
applicability of the CBRA’s exceptions to this action/project at this time. The US Army
Corps of Engineers, Wilmington District may elect to proceed with the action/project if it
has determined that the action/project is allowable under the CBRA. Please note that any
new commitment of Federal funds associated with this action/project or a related future
project is subject to the CBRA’s consultation requirement.

Additional Information/Comments
The proposed project consists of the removal of sand from two borrow areas inside a CBRS unit
(Morris Island M006 and Bird Key Complex M07/M07P) and placement outside of a unit but
meets neither of the two circumstances of exception outlined below. On July 15, 2021, the
Department of Interior reinstated its long-standing interpretation under CBRA as it relates to
certain federally funded shoreline stabilization actions (see attached Memo). Effective
immediately, the Service is advising federal agencies that the CBRA exception under 16 U.S.C.
§ 3505(a)(6)(G) for “nonstructural projects for shoreline stabilization that are designed to mimic,
enhance, or restore a natural stabilization system” cannot be applied to removal of sand from
within the CBRS to support beach nourishment projects that occur outside of the CBRS.
CBRA limits circumstances in which sand can be taken from a CBRS unit for use outside of the
CBRS. The limited circumstances are: (1) dredging of existing (i.e., pre-CBRS designation)
federal navigation channels, including the disposal of dredge materials related to such
maintenance; and (2) actions essential to the saving of lives and the protection of property and
the public health and safety that are also necessary to alleviate an emergency in a presidentially
declared disaster (this exception must also meet the purposes of CBRA).
This response does not constitute consultation for any project pursuant to section 7 of the
Endangered Species Act of 1973 (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.) or comments
afforded by the Fish and Wildlife Coordination Act (48 Stat. 401; 16 U.S.C. 661 et seq.); nor
does it preclude comment on any forthcoming environmental documents pursuant to the National
Environmental Policy Act (83 Stat. 852; 42 U.S.C. 4321 et seq.).
_______________________________________
FIELD SUPERVISOR

2

August 5, 2021
______________________
DATE

DEPARTMENT OF THE ARMY
WILMINGTON DISTRICT, CORPS OF ENGINEERS
69 DARLINGTON AVENUE
WILMINGTON, NORTH CAROLINA 28403-1343

July 9, 2021

Thomas D. McCoy
Field Supervisor for Ecological Services
South Atlantic-Gulf Region (Region 2)
South Carolina Ecological Services Field Office
176 Croghan Spur Road, Suite 200
Charleston, South Carolina 29407
Dear Mr. McCoy:
The U.S. Army Corps of Engineers, Wilmington District requests a consultation with the U.S.
Fish and Wildlife Service (Service) under the Coastal Barrier Resources Act (CBRA) (16 U.S.C.
3501 et seq.) for the proposed Folly Beach Coastal Storm Risk Management (CSRM),
Charleston County South Carolina Project.
The existing Folly Beach Shore Protection Project was authorized by Section 501 of the
Water Resources Development Act of 1986 Public Law 99-662, as amended, and modified by
the Energy and Water Development Appropriations Act of 1992, Public Law 102-104. Pursuant
to Section 111 of the River and Harbor Act of 1968, as amended (33 U.S.C. § 426i), the existing
Project also includes measures for and cost-sharing to reflect the prevention or mitigation of
shore damages attributable to Federal navigation works.
The proposed CSRM study is authorized by Section 216 of the Flood Control Act of 1970,
Public Law 91-611 (33 U.S.C. § 549a) and is funded through the Bipartisan Budget Act 2018.
The 50-year life of the proposed project will start in 2024 and end in 2074. The Feasibility Cost
Share Agreement was signed with the local project sponsor, the City of Folly Beach, on
October 12, 2018.
Project Location
Folly Beach is located on Folly Island, a 5.9-mile-long barrier island in Charleston County
along South Carolina’s central coast (Figure 1). Folly Island is located approximately 12 miles
south of Charleston, South Carolina. Material for the beach fill would be dredged from two
proposed offshore borrow sources and one riverine borrow source.
There are two Coastal Barrier Resources System (CBRS) units in the immediate area of
Folly Beach, Morris Island M06 and Bird Key M07; however, neither area is within the beach
fill template. The Morris Island Complex (M06) is located at the northeast end of the island,
and the Bird Key Complex (M07/M07P) is located at the southwest end of the island. The
proposed Folly River borrow area and portions of proposed borrow area K are located within
the Bird Key Complex. The proposed project will have no effect to CBRS unit M06.
Proposed borrow areas F and E are outside the CBRS sites (Figure 2).
The Folly River borrow source has been used for previous nourishments of Folly Beach,
with the first use being initial construction of the Folly Beach Shore Protection Project in 1993.
Thereafter, the Folly River was used for the most recent nourishment in 2018, placing

approximately 1,200,000 cubic yards (CY) of sand on Folly Beach. Vibracore data show
usable sand thicknesses reach up to 20.0 ft and average 14.0 ft. The water depths range
from -4 to -15 ft Mean Lower Low Water (MLLW). Grain sizes in this borrow area range from
0.14 mm to 0.21 mm with an average grain size of 0.16 mm. The percent of fines passing the
No. 200 sieve averages 2.20%. The estimated amount of material available from the Folly
River borrow area is 2,700,00 CY. The sediment removed from the Folly River has historically
recharged through riverine sediment transport at the rate of 18% per year and is expected to
have the same recharge rate in the future. The Folly River borrow area is currently expected
to be used twice over the life of the project.
Offshore borrow area K is within the Bird Key Complex and offshore borrow area E is not
within a CBRS unit. Each borrow area was separately analyzed in the event that the
decision is made not to use material from the CBRS zone (borrow area K). If offshore areas
K and E are used for beach nourishment, both will be used in combination as a single borrow
area (K/E).
Borrow area K is associated with Stono Inlet’s large ebb-tide delta. Water depths range
from -4 to -30 ft MLLW. Usable sand thicknesses reach up to 13.8 ft and average 6.8 ft. The
grain sizes range from 0.11 to 0.26 mm and average 0.18 mm. Percent of fines passing the
No. 200 sieve averages 5.3%. Borrow area K has a thick area of usable sand and includes a
well-defined unsuitable continuous fat clay and clayey sand at -43 ft MLLW. The estimated
amount of material available from the borrow area K is 800,00 CY. Borrow area K’s recharge
rate is unknown, but is anticipated to recharge at a rate lower than the Folly River borrow
area and therefore is expected to only be used once during the life of the project.
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Figure 1. The location of the study area in relation to the adjacent Coastal Barrier Resources
Act (CBRS) Units and Charleston Harbor Entrance Channel.
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Figure 2. Location of the Proposed Borrow Areas
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Proposed Changes to CBRS
The U.S. Fish and Wildlife Service has prepared draft revised boundaries for Unit M06 and a
proposed new unit (Unit M06P) in in the project area (Figure 3). In January 2021, the Federal
Register notice announced the availability of the proposed revised boundaries for a 60-day
public comment period. The 60-day public comment period for this proposed change closed on
March 5, 2021. The USFWS will make any appropriate changes based on public comments,
CBRA criteria, and objective mapping protocols. The revised CBRS boundaries (including
recommended removals and recommended additions) will only become effective once the
revised maps are adopted into law by Congress.
The revised boundaries of Unit M06 remain outside the area of effect of the proposed
project. Borrow area F includes a portion of the proposed new Otherwise Protected Area
(OPA), Unit M06P; however, consultation with the Service is not required if the proposed project
is located within an OPA.
Proposed Changes to Unit M06:
Proposed Removals:
■ Two structures and adjacent fastland along Sweetgrass Creek Road near its terminus
Proposed Additions:
■ An undeveloped secondary barrier island known as Long Island and associated aquatic
habitat located between Folly Island and Long Island River (including a minor area that is
privately owned and subject to a conservation easement held by the South Carolina
Battleground Preservation Trust, located at the western end of Long Island)
■ Wetlands along Seaside Creek in the vicinity of Secessionville, along Clark Sound in the
vicinity of Oceanview and Lighthouse Point, and along a tributary of Parrot Point Creek north of
Fort Johnson Estates subdivision

Other Modifications/Information:
■ Modification of the boundary of the unit to account for natural changes along a portion of the
shoreline of Folly Island on the south side of Lighthouse Inlet. This modification results in a
small addition of mostly open water.
■ An area of wetlands that is owned by the City of Charleston and subject to a deed restriction
(held by The Trust for Public Land) is currently within System Unit M06, located on Cummings
Point at the northern end of Morris Island. This area is not proposed for reclassification to an
OPA because the deed restriction was not in place when this area was first included in 1982
within the CBRS.
■ A portion of Lighthouse Inlet Heritage Preserve (owne d by the Charleston County Parks and
Recreation Commission and managed under a cooperative partnership with the South Carolina
Department of Natural Resources) is currently within System Unit M06. This area is not
proposed for reclassification to an OPA because it was acquired for conservation and/or
recreation by the County after the area was first included in 1990 within the CBRS.
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Proposed New Unit M06P:
New Unit CBRS Status:
■ Not currently within the CBRS
New Unit Area:
Included within new OPA Unit M06P are the following area(s):
■ A portion of Lighthouse Inlet Heritage Preserve located at the northeastern end of Folly Island
(owned by the Charleston County Parks and Recreation Commission and managed under a
cooperative partnership with the South Carolina Department of Natural Resources)
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Figure 3. Service Map of Draft Proposed Changes to Existing CBRS Units in the Project Area
Description of the Proposed Project
The proposed project consists of a 5.85 mile (30,860 linear feet) main dune and berm
combination beach fill. The southwest portion of the project includes a 35-ft wide berm between
reaches 1 to 17 for 19,170 feet (ft). The northeast portion includes a 50-ft wide berm between
reaches 18 to 26 for 9,720 ft, plus a 50 ft wide berm in the 2,000 ft portion of the Recommended
Plan which includes the County-administered Lighthouse Inlet Heritage Preserve. The berm
would be at elevation 8.0 ft North American Vertical Datum 88 (NAVD88). The project includes
constructing a new dune or raising the existing dune to a uniform elevation of 15 ft NAVD88 with
a minimum top width of 5 ft between reaches 2-26. Neither the County Park in the southern end
of the Recommended Plan nor the Lighthouse Inlet Heritage Preserve at the northern end of the
Recommended Plan would feature a dune. The beach fill includes a 750-foot tapered transition
at the ends of the project and a 500-ft transition between the 35-ft and 50-ft wide berm (Figure
4).
During the 50-Year project life, material for the beach fill would be dredged from multiple
offshore borrow sources and one riverine borrow source and transported to the beach for the
beach fill construction and all renourishments. Initial construction is projected to start in 2025
followed by nourishments at 12-year intervals ending in 2075. Each placement event (initial
-5-

construction and nourishments) would require approximately 2,100,000 CY for a total of
8,400,000 CY over the life of the project. The total maximum amount of material that may be
removed from the CBRS would be 6,200,000 CY.
Like the existing project, the proposed project includes measures for the prevention or
mitigation of shore damages attributable to Federal navigation works.

Beach Fill Template Heritage Park
Berm: 50 ft Wide, E-,v 8.0 ft
Total Length = 2,000 fl
Sta 288 •90 lo 308 •90

50-ft Berm with Dune
35-ft Berm w ith Dune

Stonolnlet

Beach Fill Template County Park
Benn: 35 ft Wide, Elev 8.0 ft
Total Length z 2,200 ft
Sta 0+00 to 22+00

Figure 4. Proposed Project Description
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Applicable Exception(s) under 16 U.S.C. 3505(a)
General Exceptions

□

16 U.S.C. 3505(a)(1): Any use or facility necessary for the exploration, extraction, or
transportation of energy resources which can be carried out only on, in, or adjacent to a
coastal water area because the use or facility requires access to the coastal water body.

□

16 U.S.C. 3505(a)(2): The maintenance or construction of improvements of existing
Federal navigation channels (including the Intracoastal Waterway) and related structures
(such as jetties), including the disposal of dredge materials related to such maintenance or
construction. A Federal navigation channel or a related structure is an existing channel or
structure, respectively, if it was authorized before the date on which the relevant System
unit or portion of the System Unit was included within the CBRS.

□

16 U.S.C. 3505(a)(3): The maintenance, replacement, reconstruction, or repair, but not the
expansion, of publicly owned or publicly operated roads, structures, or facilities that
are essential links in a larger network or system.

□
□

16 U.S.C. 3505(a)(4): Military activities essential to national security.
16 U.S.C. 3505(a)(5): The construction, operation, maintenance, and rehabilitation of
Coast Guard facilities and access thereto.

Specific Exceptions

□

16 U.S.C. 3505(a)(6)(A): Projects for the study, management, protection, and
enhancement of fish and wildlife resources and habitats, including acquisition of fish and
wildlife habitats, and related lands, stabilization projects for fish and wildlife habitats, and
recreational projects.

□

16 U.S.C. 3505(a)(6)(B): Establishment, operation, and maintenance of air and water
navigation aids and devices, and for access thereto.

□

16 U.S.C. 3505(a)(6)(C): Projects under the Land and Water Conservation Fund Act of
1965 (16 U.S.C. 4601-4 through 11) and the Coastal Zone Management Act of 1972 (16
U.S.C. 1451 et seq.).

□

16 U.S.C. 3505(a)(6)(D): Scientific research, including aeronautical, atmospheric, space,
geologic, marine, fish and wildlife, and other research, development, andapplications.

□

16 U.S.C. 3505(a)(6)(E): Assistance for emergency actions essential to the saving of
lives and the protection of property and the public health and safety, if such actions
are performed pursuant to sections 5170a, 5170b, and 5192 of title 42 and are limited to
actions that are necessary to alleviate the emergency.

□

16 U.S.C. 3505(a)(6)(F): Maintenance, replacement, reconstruction, or repair, but not the
expansion (except with respect to United States route 1 in the Florida Keys), of publicly
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owned or publicly operated roads, structures, and facilities.

~

16 U.S.C. 3505(a)(6)(G): Nonstructural projects for shoreline stabilization that are
designed to mimic, enhance, or restore a natural stabilization system.

Justification for Exception(s)
Utilization of the Folly River and Borrow Area K as borrow sites for the Folly Beach CSRM
project would qualify under the exception to CBRA found at 16 U.S.C. 3505(a)(6)(G) for "nonstructural projects for shoreline stabilization that are designed to mimic, enhance, or restore a
natural stabilization system." The planned dune and berm combination beach fill with
renourishment will mimic and restore the natural stabilization system for the Atlantic frontage of
Folly Island. The overall project (placement area and borrow sites) includes portions within and
outside of the CBRS units. The predominant littoral drift at Folly Beach is towards the south
towards Stono Inlet and Bird Key, and therefore most if not all of the sand removed from the
CBRS system will end up back in the CBRS system to the benefit of piping plover and red knot
habitat in Stono Inlet and portions of Bird Key Unit (M07) of the CBRS. Sand movement along
the shoreline and into the Bird Key Unit (M07) of the CBRS from Folly Beach establishes a
littoral transport link between the proposed project and Bird Key CBRS Unit M07. The
estimated amount of material available from the Folly River borrow area is 2,700,00 CY, while
the estimated amount of material available from Borrow Area K is 800,00 CY. Accordingly,
CBRS sand from the Folly River and Borrow Area K will be used in a manner consistent with the
restoration of a natural stabilization system.
The overall project, including the use of these borrow sources, is also consistent with the
three purposes of the CBRA, which are to: (1) minimize the loss of human life by not
encouraging development in high risk areas; (2) minimize wasteful expenditure of Federal
revenues; and (3) minimize damage to fish, wildlife, and other natural resources associated with
the coastal barriers.
(1) Utilization of the Folly River and Borrow Area K would minimize the loss of human
life by not encouraging development in high risk areas.
Folly Beach is a long-time beach residential and resort area. The area along the shoreline
is already fully developed with a mix of private and public infrastructure, various commercial
and residential and tourism establishments. With limited exception, the only undeveloped
land on the island is the Folly Beach County Park and the Morris Island Lighthouse Inlet
Heritage Preserve. These park areas are owned by the Charleston County Park and
Recreation Commission and are restricted from commercial and residential development.
Shoreline stabilization assistance will be significant in reducing the existing and future risk of
loss of life and public safety issues posed by coastal storm damage. The Folly Beach
CSRM project serves to protect existing private and commercial development on the island,
based upon its current state of development. Utilization of the Folly River or Borrow Area K
would not lead to the development of additional or high risk areas (such as the Morris Island
(M06) or the Bird Key Complex (M07/M07P) units of the CBRS).
(2) Utilization of the Folly River and Borrow Area K would minimize the wasteful
expenditure of Federal revenues.
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Total project cost for the life of the project is estimated to be $212,284,000. The Cost
Appendix (Appendix C) from the draft Folly Beach, Charleston County, South Carolina
Coastal Storm Risk Management Integrated General Reevaluation Report and
Environmental Assessment calculated an estimated 6.5% increase to the project costs if all
proposed CBRS borrow areas are avoided. This results in approximately an additional
$13,798,000 over the life of the project. Utilization of the Folly River and borrow area K
would minimize wasteful expenditure of federal revenues, as it is the lowest cost alternative.
Denying cost-effective federal assistance to the existing developed community on Folly
Island would be inconsistent with the purposes of the CBRA. The proposed shoreline
stabilization project will serve to minimize the potential for other Federal expenditures in
response to storm-induced economic loss.
(3) Utilization of the Folly River and Borrow Area K would minimize the damage to
fish, wildlife, and other natural resources associated with the coastal barriers.
“The U.S. Fish and Wildlife Service has designated about 685 miles of coastal beach habitat
as important for the recovery of the threatened Northwest Atlantic Ocean population of
loggerhead sea turtles, as directed by the Endangered Species Act (ESA). The terrestrial
critical habitat areas include 88 nesting beaches in coastal counties located in North
Carolina, South Carolina, Georgia, Florida, Alabama, and Mississippi. These beaches
account for 48 percent of an estimated 1,531 miles of coastal beach shoreline and about 84
percent of the documented nesting (numbers of nests) within these six states. These
designated areas contain one or a combination of the following:
• Suitable nesting beach habitat.
• Sand suitable for nest construction and embryo development.
• Suitable nesting habitat with sufficient darkness so as not to deter nesting turtles
• Natural coastal processes or artificially created or maintained habitat mimicking natural
conditions. [emphasis added]”
https://www.fws.gov/northflorida/SeaTurtles/2014_Loggerhead_CH/Terrestrial_critical_habit
at_loggerhead.html.
Folly Beach Island, Charleston County (LOGG-T-SC-09) is designated as critical habitat for
loggerhead sea turtles under the Final Rule, 79 Federal Register 39755 July 10, 2014. Per
the Final Rule, "This unit supports expansion of nesting from an adjacent unit (LOGG-T-SC10) [Kiawah Island] that has high-density nesting by loggerhead sea turtles in South
Carolina. The PBF [physical or biological features] in this unit may require special
management considerations or protections to ameliorate the threats of recreational use,
beach sand placement activities, in-water and shoreline alterations, coastal development,
beach erosion, climate change, artificial lighting, human-caused disasters, and response to
disasters.” Special protections put in place by the City of Folly Beach, whose jurisdiction
includes the entirety of public and private lands on Folly Island, include ordinances and a
beach management plan. The City of Folly Beach has an ordinance for the Protection of
Loggerhead Sea Turtles (§§ 151.45-151.49) to safeguard sea turtle hatchlings from sources
of artificial light. The Folly Beach Local Comprehensive Beach Management Plan (2015)
discusses additional measures to protect nesting and hatchling loggerhead sea turtles from
anthropogenic disturbances, including additional beach preservation ordinances and
partnerships with State and nonprofit sea turtle conservation groups.
Shoreline stabilization on Folly Beach will not only minimize damage to, but will positively
benefit, the federally threatened loggerhead sea turtle (Caretta caretta), as well as the
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federally threatened red knot (Calidris canutus rufa) and piping plover (Charadrius melodus)
during their nonbreeding migration season. Without continued sand placement and
rehabilitation of Folly Beach, useable habitat for these bird species is likely to decrease
significantly over time as the dry beach at high tide diminishes and additional armoring by
sea walls and rock revetments occurs. Indeed, the Folly Beach Local Comprehensive
Beach Management Plan notes that “beach nourishment has restored approximately 23
acres of critical loggerhead sea turtle and red knot habitat on Folly Beach since 1992.”
It is further noted that the CBRA provision 16 U.S.C. 3505(a)(6)(A) provides an exception for
projects for the study, management, protection, and enhancement of fish and wildlife
resources and habitats, including acquisition of fish and wildlife habitats, and related lands,
stabilization projects for fish and wildlife habitats, and recreational projects. While we have
not expressly invoked this exception here, the applicability of some of the principles of this
exception to sand placement on Folly Beach was previously recognized by the USFWS
South Carolina Ecological Services Field Office. The benefits that would accrue to
loggerhead, red knot, and piping plover habitat as a result of shoreline stabilization were
specifically recognized. Accordingly, the project will minimize the damage to fish, wildlife,
and other natural resources associated with the coastal barriers.
Contact Information
Eric Gasch
USACE Biologist
69 Darlington Ave
Wilmington, NC 28403
910-251-4553 (work)
910-742-7400 (cell)

Digitally signed by

BRAYMAN.CHRISTIN E.M BRAYMAN.CHRISTINE.MONTONEY.122882
ONTONEY.1228825804
~!'::,2021.07.0911:55:48-04°00·
___________________________
Christine M. Brayman
Deputy District Engineer for
Programs and Project Management
U.S. Army Corps of Engineers, Wilmington District
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______________________
Date

U.S. Fish and Wildlife Service Response
Below is the Service's response to U.S. Army Corps of Engineers, Wilmington District’s
request for a consultation under the CBRA for Folly Beach, SC Coastal Storm Risk
Management Project. This response represents the Service’s opinion. The final decision
regarding the expenditure of funds for this action or project rests with the Federal
funding agency. U.S. Army Corps of Engineers, Wilmington District has fulfilled its
obligation to consult with the Service under the CBRA for this particular action or project within
the CBRS. Please note that any new commitment of Federal funds associated with this action
or project, or change in the project design and/or scope, is subject to the CBRA’s consultation
requirement.
The Service has reviewed the information provided by U.S. Army Corps of Engineers,
Wilmington District, and believes the referenced action/project is:

□

Not located within a System Unit of the CBRS and the CBRA does not apply (except with
respect to the restrictions on Federal flood insurance)

□

Located within a System Unit of the CBRS and meets the exception(s) to the CBRA
selected above

□

Located within a System Unit of the CBRS and meets different exception(s) than the one(s)
selected above (see additional information/comments below)

□

Located within a System Unit of the CBRS and does not meet an exception to the CBRA
(see additional information/comments below)

□

Due to many competing priorities, the Service is unable to provide an opinion on the
applicability of the CBRA’s exceptions to this action/project at this time. The U.S. Army
Corps of Engineers, Wilmington District may elect to proceed with the action/project if it
has determined that the action/project is allowable under the CBRA. Please note that any
new commitment of Federal funds associated with this action/project or a related future
project is subject to the CBRA’s consultation requirement.

Additional Information/Comments
Include any additional information/comments.
This response does not constitute consultation for any project pursuant to section 7 of the
Endangered Species Act of 1973 (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.) or
comments afforded by the Fish and Wildlife Coordination Act (48 Stat. 401; 16 U.S.C. 661 et
seq.); nor does it preclude comment on any forthcoming environmental documents pursuant to
the National Environmental Policy Act (83 Stat. 852; 42 U.S.C. 4321 et seq.).
SERVICE FIELD OFFICE SIGNATORY AND TITLE
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DATE

United States Department of the Interior
FISH AND WILDLIFE SERVICE
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218
http://www.fws.gov/charleston/

In Reply Refer To:
Consultation Code: 04ES1000-2019-SLI-0165
Event Code: 04ES1000-2019-E-00317
Project Name: Folly Beach CSRM

December 04, 2018

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project
To Whom It May Concern:
The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of your
proposed project and/or may be affected by your proposed project. The species list fulfills the
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).
New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the
Act, the accuracy of this species list should be verified after 90 days. This verification can be
completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.
The purpose of the Act is to provide a means whereby threatened and endangered species and the
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to
utilize their authorities to carry out programs for the conservation of threatened and endangered
species and to determine whether projects may affect threatened and endangered species and/or
designated critical habitat.
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A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.
If a Federal agency determines, based on the Biological Assessment or biological evaluation, that
listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:
http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF
Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require
development of an eagle conservation plan (http://www.fws.gov/windenergy/
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and
bats.
Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http://
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http://
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/
comtow.html.
We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.
Attachment(s):
▪ Official Species List
▪ USFWS National Wildlife Refuges and Fish Hatcheries
▪ Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the
requirement for Federal agencies to "request of the Secretary of the Interior information whether
any species which is listed or proposed to be listed may be present in the area of a proposed
action".
This species list is provided by:
South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707
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Project Summary
Consultation Code: 04ES1000-2019-SLI-0165
Event Code:

04ES1000-2019-E-00317

Project Name:

Folly Beach CSRM

Project Type:

SHORELINE / BEACH PROTECTION / RENOURISHMENT

Project Description: Folly Beach, Charleston County, South Carolina. Renourishment of
approximately 5.34 linear miles of shoreline.
Project Location:
Approximate location of the project can be viewed in Google Maps: https://
www.google.com/maps/place/32.647992359193424N79.90488865002158W

Counties: Charleston, SC

2
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Endangered Species Act Species
There is a total of 18 threatened, endangered, or candidate species on this species list.
Species on this list should be considered in an effects analysis for your project and could include
species that exist in another geographic area. For example, certain fish may appear on the species
list because a project could affect downstream species.
IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA
Fisheries1, as USFWS does not have the authority to speak on behalf of NOAA and the
Department of Commerce.
See the "Critical habitats" section below for those critical habitats that lie wholly or partially
within your project area under this office's jurisdiction. Please contact the designated FWS office
if you have questions.
1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an
office of the National Oceanic and Atmospheric Administration within the Department of
Commerce.

Mammals
NAME

STATUS

Northern Long-eared Bat Myotis septentrionalis

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

West Indian Manatee Trichechus manatus
There is final critical habitat for this species. Your location is outside the critical habitat.
This species is also protected by the Marine Mammal Protection Act, and may have additional
consultation requirements.
Species profile: https://ecos.fws.gov/ecp/species/4469

Threatened
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Birds
NAME

STATUS

Bachman's Warbler (=wood) Vermivora bachmanii

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3232

Eastern Black Rail Laterallus jamaicensis ssp. jamaicensis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/10477

Kirtland's Warbler Setophaga kirtlandii (= Dendroica kirtlandii)

Proposed
Threatened
Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/8078

Piping Plover Charadrius melodus

Threatened

Population: [Atlantic Coast and Northern Great Plains populations] - Wherever found, except
those areas where listed as endangered.
There is final critical habitat for this species. Your location overlaps the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/6039

Red Knot Calidris canutus rufa

Threatened

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1864

Red-cockaded Woodpecker Picoides borealis

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/7614

Wood Stork Mycteria americana
Population: AL, FL, GA, MS, NC, SC
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/8477

Threatened
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Reptiles
NAME

STATUS

Green Sea Turtle Chelonia mydas

Threatened

Population: North Atlantic DPS
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6199

Kemp's Ridley Sea Turtle Lepidochelys kempii

Endangered

There is proposed critical habitat for this species. The location of the critical habitat is not
available.
Species profile: https://ecos.fws.gov/ecp/species/5523

Leatherback Sea Turtle Dermochelys coriacea

Endangered

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/1493

Loggerhead Sea Turtle Caretta caretta

Threatened

Population: Northwest Atlantic Ocean DPS
There is final critical habitat for this species. Your location overlaps the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/1110

Amphibians
NAME

STATUS

Frosted Flatwoods Salamander Ambystoma cingulatum

Threatened

There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/4981

Flowering Plants
NAME

STATUS

American Chaffseed Schwalbea americana

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1286

Canby's Dropwort Oxypolis canbyi

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/7738

Pondberry Lindera melissifolia

Endangered

No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/1279

Seabeach Amaranth Amaranthus pumilus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/8549

Threatened
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Critical habitats
There are 2 critical habitats wholly or partially within your project area under this office's
jurisdiction.
NAME

STATUS

Loggerhead Sea Turtle Caretta caretta

Final

https://ecos.fws.gov/ecp/species/1110#crithab

Piping Plover Charadrius melodus
https://ecos.fws.gov/ecp/species/6039#crithab

Final
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USFWS National Wildlife Refuge Lands And Fish
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act1 and the Bald and Golden Eagle
Protection Act2.
Any person or organization who plans or conducts activities that may result in impacts to
migratory birds, eagles, and their habitats should follow appropriate regulations and consider
implementing appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)
The birds listed below are birds of particular concern either because they occur on the USFWS
Birds of Conservation Concern (BCC) list or warrant special attention in your project location.
To learn more about the levels of concern for birds on your list and how this list is generated, see
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that
every bird on this list will be found in your project area. To see exact locations of where birders
and the general public have sighted birds in and around your project area, visit the E-bird data
mapping tool (Tip: enter your location, desired date range and a species on your list). For
projects that occur off the Atlantic Coast, additional maps and models detailing the relative
occurrence and abundance of bird species on your list are available. Links to additional
information about Atlantic Coast birds, and other important information about your migratory
bird list, including how to properly interpret and use your migratory bird report, can be found
below.
For guidance on when to schedule activities or implement avoidance and minimization measures
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE
SUMMARY at the top of your list to see when these birds are most likely to be present and
breeding in your project area.
NAME

American Kestrel Falco sparverius paulus
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions
(BCRs) in the continental USA

American Oystercatcher Haematopus palliatus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/8935

BREEDING
SEASON

Breeds Apr 1 to
Aug 31
Breeds Apr 15
to Aug 31
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NAME

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.
https://ecos.fws.gov/ecp/species/1626

Black Scoter Melanitta nigra
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Black Skimmer Rynchops niger
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/5234

Bonaparte's Gull Chroicocephalus philadelphia
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Brown Pelican Pelecanus occidentalis
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.
https://ecos.fws.gov/ecp/species/6034

Clapper Rail Rallus crepitans
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions
(BCRs) in the continental USA

Common Eider Somateria mollissima
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Common Ground-dove Columbina passerina exigua
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions
(BCRs) in the continental USA

Common Loon gavia immer
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.
https://ecos.fws.gov/ecp/species/4464

2

BREEDING
SEASON

Breeds Sep 1 to
Jul 31

Breeds
elsewhere

Breeds May 20
to Sep 15

Breeds
elsewhere

Breeds Jan 15
to Sep 30

Breeds Apr 10
to Oct 31
Breeds Jun 1 to
Sep 30

Breeds Feb 1 to
Dec 31
Breeds Apr 15
to Oct 31

12/04/2018

Event Code: 04ES1000-2019-E-00317

NAME

Common Tern Sterna hirundo
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.
https://ecos.fws.gov/ecp/species/4963

Double-crested Cormorant phalacrocorax auritus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.
https://ecos.fws.gov/ecp/species/3478

Dunlin Calidris alpina arcticola
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions
(BCRs) in the continental USA

Great Black-backed Gull Larus marinus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Gull-billed Tern Gelochelidon nilotica
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/9501

Henslow's Sparrow Ammodramus henslowii
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/3941

Herring Gull Larus argentatus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

King Rail Rallus elegans
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/8936

Least Tern Sterna antillarum
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions
(BCRs) in the continental USA
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BREEDING
SEASON

Breeds May 10
to Sep 10

Breeds Apr 20
to Aug 31

Breeds
elsewhere
Breeds Apr 15
to Aug 20

Breeds May 1
to Jul 31

Breeds May 1
to Aug 31

Breeds Apr 20
to Aug 31

Breeds May 1
to Sep 5

Breeds Apr 20
to Sep 10
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Lesser Yellowlegs Tringa flavipes
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/9679

Long-tailed Duck Clangula hyemalis
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.
https://ecos.fws.gov/ecp/species/7238

Magnificent Frigatebird Fregata magnificens
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Marbled Godwit Limosa fedoa
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/9481

Nelson's Sparrow Ammodramus nelsoni
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Northern Gannet Morus bassanus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Parasitic Jaeger Stercorarius parasiticus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Pomarine Jaeger Stercorarius pomarinus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Prairie Warbler Dendroica discolor
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Prothonotary Warbler Protonotaria citrea
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
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Purple Sandpiper Calidris maritima
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Red-breasted Merganser Mergus serrator
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Red-headed Woodpecker Melanerpes erythrocephalus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Red-throated Loon Gavia stellata
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Ring-billed Gull Larus delawarensis
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Royal Tern Thalasseus maximus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Ruddy Turnstone Arenaria interpres morinella
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions
(BCRs) in the continental USA

Saltmarsh Sparrow Ammodramus caudacutus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Seaside Sparrow Ammodramus maritimus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Semipalmated Sandpiper Calidris pusilla
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Short-billed Dowitcher Limnodromus griseus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/9480
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Sooty Tern Onychoprion fuscatus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Surf Scoter Melanitta perspicillata
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Swallow-tailed Kite Elanoides forficatus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/8938

Whimbrel Numenius phaeopus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
https://ecos.fws.gov/ecp/species/9483

White-winged Scoter Melanitta fusca
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types
of development or activities.

Willet Tringa semipalmata
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Wilson's Plover Charadrius wilsonia
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA
and Alaska.
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BREEDING
SEASON

Breeds Mar 10
to Jul 31

Breeds
elsewhere

Breeds Mar 10
to Jun 30

Breeds
elsewhere

Breeds
elsewhere

Breeds Apr 20
to Aug 5
Breeds Apr 1 to
Aug 20
Breeds May 10
to Aug 31

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the
FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting
to interpret this report.
Probability of Presence (■)
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Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week
months.) A taller bar indicates a higher probability of species presence. The survey effort (see
below) can be used to establish a level of confidence in the presence score. One can have higher
confidence in the presence score if the corresponding survey effort is also high.
How is the probability of presence score calculated? The calculation is done in three steps:
1. The probability of presence for each week is calculated as the number of survey events in
the week where the species was detected divided by the total number of survey events for
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is
0.25.
2. To properly present the pattern of presence across the year, the relative probability of
presence is calculated. This is the probability of presence divided by the maximum
probability of presence across all weeks. For example, imagine the probability of presence
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12
(0.25) is the maximum of any week of the year. The relative probability of presence on
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the
probability of presence score.
Breeding Season (■)
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project
area.
Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.
No Data ( )
A week is marked as having no data if there were no survey events for that week.
Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas off the Atlantic coast, where bird returns are based on
all years of available data, since data in these areas is currently much more sparse.

■ probability of presence

■ breeding season

survey effort

no data
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Bald Eagle
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Black Skimmer
BCC Rangewide (CON)

Bonaparte's Gull
Non-BCC Vulnerable

Brown Pelican
Non-BCC Vulnerable

Clapper Rail
BCC - BCR

Common Eider
Non-BCC Vulnerable

Common Grounddove
BCC - BCR

Common Loon
Non-BCC Vulnerable

Common Tern
Non-BCC Vulnerable

Double-crested
Cormorant
Non-BCC Vulnerable

Dunlin
BCC - BCR

Great Black-backed
Gull
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BCC Rangewide (CON)
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King Rail
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BCC Rangewide (CON)
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Frigatebird
BCC Rangewide (CON)
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Parasitic Jaeger
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Pomarine Jaeger
Non-BCC Vulnerable
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Prairie Warbler
BCC Rangewide (CON)

Prothonotary
Warbler
BCC Rangewide (CON)
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Red-throated Loon
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Royal Tern
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BCC - BCR

Saltmarsh Sparrow
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Swallow-tailed Kite
BCC Rangewide (CON)
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BCC Rangewide (CON)

White-winged
Scoter
Non-BCC Vulnerable

++ tt++t

+ 1+

++ I+++++ ++++ +++t ++++
+++ ++++ ++tt ++++ t++ ++
+++ +I++ ++++ ++++ +++t ++++
++++ ++ ++++

12/04/2018

SPECIES

Event Code: 04ES1000-2019-E-00317

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

10

SEP

OCT

NOV

DEC

Willet
BCC Rangewide (CON)

Wilson's Plover
BCC Rangewide (CON)

Wood Thrush
BCC Rangewide (CON)

Additional information can be found using the following links:
▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/
management/project-assessment-tools-and-guidance/
conservation-measures.php
▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts
to migratory birds.
Nationwide Conservation Measures describes measures that can help avoid and minimize
impacts to all birds at any location year round. Implementation of these measures is particularly
important when birds are most likely to occur in the project area. When birds may be breeding in
the area, identifying the locations of any active nests and avoiding their destruction is a very
helpful impact minimization measure. To see when birds are most likely to occur and be breeding
in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of
infrastructure or bird species present on your project site.
What does IPaC use to generate the migratory birds potentially occurring in my specified
location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern
(BCC) and other species that may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding,
and citizen science datasets and is queried and filtered to return a list of those birds reported as
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act
requirements may apply), or a species that has a particular vulnerability to offshore activities or
development.
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your
project area. It is not representative of all birds that may occur in your project area. To get a list
of all birds potentially present in your project area, please visit the E-bird Explore Data Tool.
What does IPaC use to generate the probability of presence graphs for the migratory birds
potentially occurring in my specified location?
The probability of presence graphs associated with your migratory bird list are based on data
provided by the Avian Knowledge Network (AKN). This data is derived from a growing
collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information
becomes available. To learn more about how the probability of presence graphs are produced and
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me
about these graphs" link.
How do I know if a bird is breeding, wintering, migrating or present year-round in my
project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding,
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your
migratory bird species list has a breeding season associated with it, if that bird does occur in your
project area, there may be nests present at some point within the timeframe specified. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.
What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands,
Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation
Regions (BCRs) in the continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles)
potential susceptibilities in offshore areas from certain types of development or activities
(e.g. offshore energy development or longline fishing).
Although it is important to try to avoid and minimize impacts to all birds, efforts should be made,
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC
species of rangewide concern. For more information on conservation measures you can
implement to help avoid and minimize migratory bird impacts and requirements for eagles,
please see the FAQs for these topics.
Details about birds that are potentially affected by offshore projects
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For additional details about the relative occurrence and abundance of both individual bird species
and groups of bird species within your project area off the Atlantic Coast, please visit the
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides
birds that may be helpful to you in your project review. Alternately, you may download the bird
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use
throughout the year, including migration. Models relying on survey data may not include this
information. For additional information on marine bird tracking data, see the Diving Bird Study
and the nanotag studies or contact Caleb Spiegel or Pam Loring.
What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid
violating the Eagle Act should such impacts occur.
Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of
birds of priority concern. To learn more about how your list is generated, and see options for
identifying what other birds may be in your project area, please see the FAQ “What does IPaC
use to generate the migratory birds potentially occurring in my specified location”. Please be
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that
overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey
effort is high, then the probability of presence score can be viewed as more dependable. In
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of
certainty about presence of the species. This list is not perfect; it is simply a starting point for
identifying what birds of concern have the potential to be in your project area, when they might
be there, and if they might be breeding (which means nests might be present). The list helps you
know what to look for to confirm presence, and helps guide you in knowing when to implement
conservation measures to avoid or minimize potential impacts from your project activities,
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell
me about conservation measures I can implement to avoid or minimize impacts to migratory
birds” at the bottom of your migratory bird trust resources page.

~NITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southeast Regional Office

263 13th Avenue South
St. Petersburg, Florida 33701-5505
htt s://www.fisheries.noaa. av/re ion/southeast

January 19, 2021

F/SER47:CC/pw

(Sent via Electronic Mail)
Colonel Benjamin A. Bennett, Commander
Wilmington District, Corps of Engineers
69 Darlington Avenue
Wilmington, NC 28403
Attention: Eric Gasch
Dear Colonel Bennett:
NOAA’s National Marine Fisheries Service (NMFS) reviewed the Draft Integrated General
Reevaluation Report and Environmental Assessment for Coastal Storm Risk Management
(CSRM), Folly Beach, Charleston County, South Carolina, October 2020 (Draft Report/EA)
prepared by the U.S. Army Corps of Engineers Wilmington District for the Charleston District
(collectively USACE) and the corresponding public notice dated November 6, 2020. The
Bureau of Ocean Energy Management is a cooperating agency under the National Environmental
Policy Act for this study due to the potential use of sand resources from the Outer Continental
Shelf. The City of Folly Beach is the study’s non-federal partner. The Draft Report/EA
evaluates coastal storm risks on Folly Beach and identifies a National Economic Development
(NED) plan that maximizes net benefits to the nation through reduction of future storm damages.
The USACE concludes implementing the NED plan would not have a significant adverse effect
on essential fish habitat (EFH) or fisheries managed by the South Atlantic Fishery Management
Council (SAFMC), Mid-Atlantic Fishery Management Council, or the NMFS. As the nation’s
federal trustee for the conservation and management of marine, estuarine, and anadromous
fishery resources, the NMFS provides the following comments and recommendations pursuant to
authorities of the Fish and Wildlife Coordination Act and the Magnuson-Stevens Fishery
Conservation and Management Act (Magnuson-Stevens Act).
To prepare the Draft Report/EA, the USACE identified coastal storm risks on Folly Beach,
inventoried opportunities for addressing these problems, assessed planning constraints that could
affect plan formulation, and analyzed alternatives. The Draft Report/EA also considered
potential interactions with existing projects, including the Folly Beach Shoreline Protection
Project, Folly River Federal Navigation Project, and Charleston Harbor Navigation Project. The
study area includes the 5.9-mile-long barrier island, the marine environment offshore of Folly
Beach, and the various habitats within these areas, including a remnant maritime forest.
The Draft Report/EA discusses structural and non-structural approaches as potential hurricane
and storm protection measures. The non-structural measures include demolishing and relocating
structures; retreating from the barrier island; restricting structures from flood-prone areas;

educating the community; and amending evacuation plans and building codes. The report finds
the costs of demolition and relocation exceed the benefits. Similarly, the report concludes retreat
is not practicable. The report recommends including regulatory restrictions, community
education, and amendments to evacuation plans and building codes in perpetuity in combination
with structural approaches. The structural approaches examined include nourishing the beach
and dunes; installing vegetation and sand fencing; and constructing groins, seawalls, bulkheads,
revetments, and breakwaters.
The Recommended Plan (Alternative 3) is 5.1 miles (26,690 feet) of beach and dune
nourishment. The design includes a 15-foot high dune for reaches 2 to 26, a 35-foot-wide berm
for reaches 2 to 17, and a 50-foot-wide berm for reaches 18 to 26. During the 50-year period of
recommended federal participation in the Recommended Plan, material for the beach fill would
be dredged from two offshore borrow sources (ebb shoals associated with Lighthouse Inlet and
Stono Inlet) and one riverine borrow source (Folly River) and transported to the beach by
pipeline for construction. The planned nourishment interval for the project is twelve years. The
Recommended Plan differs from the existing Folly Beach Shoreline Protection Project
(Alternative 6 in the Draft Report/EA) mainly by having a wider berm and by including dune
construction. Due to the wider berm, the Recommended Plan has less frequent nourishment than
the existing project (12 versus six years). The USACE proposes initial construction to occur in
2024. The borrow areas total 4051 acres and the fill areas is 98.3 acres.
The Draft Report/EA includes an EFH Assessment describing EFH and Habitat Areas of
Particular Concern within the study area and likely impacts to those habitats from implementing
the Recommended Plan. Those descriptions are adequate for EFH consultation under the
Magnuson-Stevens Act. The NMFS notes the SAFMC Coastal Migratory Pelagic Fishery
Management Plan no longer includes cobia, hence it should be removed from Table 5-3 and the
related discussion.
Overall, the Draft Report/EA was comprehensive and complete, and the NMFS has no EFH
conservation recommendations for the work. The comments provided below are suggestions to
improve the Draft Report/EA and document concerns related to the underlying assumptions of
the modeling process used in the analysis.
• The nourishment interval used for evaluating the project is twelve years, a frequency
chosen based on the economic analysis (Appendix A, page 49). Given the history of
nourishments (Appendix A Table 2-1) occurring six times in the past 20 years, the
assumed interval would benefit from additional discussion.
• Section 4.07.5 notes long-term adverse impacts to benthic resources would result from
limiting the project to non-structural approaches. The rationale provided is beach erosion
would continue reducing the amount of sandy habitat available for these benthic
communities. The NMFS notes this conclusion assumes structures blocking habitat
migration would remain in place.
• The modeling for the Draft Report/EA assumed no future change in storm frequency and
an intermediate rate of sea level change (e.g., Section 3.01 and Figure 3-2). The NMFS
recommends reevaluating these assumptions based on more recent science
(https://www.gfdl.noaa.gov/global-warming-and-hurricanes/ and
https://doi.org/10.1175/BAMS-D-18-0189.1).
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•
•

Section 5.06 discusses portions of the study area protected under the Coastal Barrier
Resources Act. This section may need updating given the recent proposal by the U.S.
Fish and Wildlife Service to expand by 2600 acres the area of Follow Beach and vicinity
protected under the Act (Federal Register Number 2020-29403, dated January 4, 2021).
The USACE discusses risks and uncertainties in Section 6.09. Elsewhere, the Draft
Report/EA acknowledges the potential for weakness associated with choices for sea level
change and storm frequency and the USACE’s commitment to adaptive management
during the Preconstruction, Engineering and Design Phase of the study (Appendix A page
17). The NMFS hopes to continue engagement with the USACE in any future adaptive
management related to this effort to maximize avoidance and minimization of impacts to
natural resources.

The NMFS appreciates the opportunity to provide these comments and thanks the Charleston
District for their early engagement with the NMFS and steps taken to comply with the
Magnuson-Stevens Act. Please direct related correspondence to the attention of Cindy Cooksey
at our Charleston Area Office. She may be reached at (843) 460-9922 or by e-mail at
Cynthia.Cooksey@noaa.gov.
Sincerely,

/ for

WILBER.THOM
AS.PA YSON.13
65820186

Digitally signed by
WILBER.THOMAS.PAYSON
.1365820186
Date: 2021.01.18 21 :25:14
-05'00'

Virginia M. Fay
Assistant Regional Administrator
Habitat Conservation Division
cc:

COE, Eric.K.Gasch@usace.army.mil
DHEC, trumbumt@dhec.sc.gov
SCDNR, DavisS@dnr.sc.gov, CroweS@dnr.sc.gov
SAFMC, Roger.Pugliese@safmc.net
EPA, Laycock.Kelly@epa.gov
FWS, Mark_Caldwell@fws.gov
F/SER47, Cynthia.Cooksey@noaa.gov
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From:
To:
Subject:
Date:
Attachments:

Shirey, Alan D CIV USARMY CESAC (USA)
Chris Stout (stoutcm@dhec.sc.gov)
RE: Folly Beach Coastal Consistency
Friday, August 27, 2021 1:10:00 AM
image004.png
image002.png

Chris,
I’ve realized that I probably didn’t adequately address the various policies of
the State Coastal Zone Management Program that we must comply with, so I’m
supplementing my original request with the following discussion:
The South Carolina Coastal Zone Management Program includes general
requirements for all projects in the coastal zone, plus additional requirements
for projects in the critical area of the coastal zone. The general requirements
that are considered by OCRM when evaluating a project include the following:
1) The extent to which the project will further the policies of the South Carolina
General Assembly which are mandated for OCRM in implementation of its
management program these being:
a) “To promote the economic and social improvement of the citizens of this
State and to encourage development of coastal resources in order to achieve
such improvement with due consideration for the environment and within the
framework of a coastal planning program that is designed to protect the
sensitive and fragile areas from inappropriate development and provide
adequate environmental safeguards with respect to the construction of facilities
in the critical areas of the coastal zone;
b) To protect and, where possible, to restore or enhance the resources of the
State’s coastal zone for this and succeeding generations.” [Sections 48-39-30(B)
(1) and (2), S.C. Coastal Management Act of 1977].
2) The extent to which the project will have adverse impacts on the “critical
areas” (beach/dune system, coastal waters, tidelands).
3) The extent to which the project will protect, maintain or improve water
quality, particularly in coastal aquatic areas of special resource value, for
example, spawning areas or productive oyster beds.
4) The extent to which the project will meet existing State and Federal
requirements for waste discharges, specifically point sources of air and water

discharge, and for protection of inland wetlands.
5) The extent to which the project includes consideration for the maintenance or
improvement of the economic stability of coastal communities.
6) The extent to which the project is in compliance with local zoning and/or
comprehensive plans.
7) The possible long-range, cumulative effects of the project, when reviewed in
the context of other possible development and the general character of the
area.
8) The extent and significance of negative impacts on Geographic Areas of
Particular Concern (GAPCs). The determination of negative impacts will be
made by OCRM in each case with reference to the priorities of use for the
particular GAPC. Applications which would significantly impact a GAPC will not
be approved or certified unless there are no feasible alternatives or an
overriding public interest can be demonstrated, and any substantial
environmental impact is minimized.
9) The extent and significance of impact on the following aspects of quality or
quantity of these valuable coastal resources:
a) unique natural areas – destruction of endangered wildlife or vegetation or
of significant marine species (as identified in the Living Marine Resources
segment), degradation of existing water quality standards;
b) public recreational lands – conversion of these lands to other uses without
adequate replacement or compensation, interruption of existing public access,
or degradation of environmental quality in these areas;
c) historic or archeological resources – irretrievable loss of sites identified as
significant by the S.C. Institute of Archeology and Anthropology or the S.C.
Department of Archives and History without reasonable opportunity for
professional examination and/or excavation, or preservation.
10) The extent to which the project is in the national interest.
In critical areas of the coastal zone, OCRM is guided by the following general
considerations when evaluating a project:
1) The extent to which the activity requires a waterfront location or is
economically enhanced by its proximity to the water.
2) The extent to which the activity would harmfully obstruct the natural flow of
navigable water. If the proposed project is in one or more of the State’s harbors

or in a waterway used for commercial navigation and shipping or in an area set
aside for port development in an approved management plan, then a certificate
from the South Carolina State Ports Authority declaring the proposed project or
activity would not unreasonably interfere with commercial navigation and
shipping must be obtained by OCRM prior to issuing a permit.
3) The extent to which the project would affect the production of fish, shrimp,
oysters, crabs or clams or any marine life or wildlife or other natural resources
in a particular area including but not limited to water and oxygen supply.
4) The extent to which the project could cause erosion, shoaling of channels or
creation of stagnant water.
5) The extent to which the project could affect existing public access to tidal and
submerged lands, navigable waters and beaches or other recreational coastal
resources.
6) The extent to which the project could affect the habitats for rare and
endangered species of wildlife or irreplaceable historic and archeological sites of
South Carolina’s coastal zone.
7) The extent of the economic benefits as compared with the benefits from
preservation of an area in its unaltered state.
8) The extent of any adverse environmental impact which cannot be avoided by
reasonable safeguards.
9) The extent to which all feasible safeguards are taken to void adverse
environmental impact resulting from a project.
10) The extent to which the proposed use could affect the value and enjoyment
of adjacent owners.” (Section 48-39-150, S.C. Coastal Management Act of 1977,
as amended).
In accordance with the CZMA, 16 U.S.C. § 1456(c), as amended, the U.S. Army
Corps of Engineers has reviewed the policies of the South Carolina Coastal Zone
Management Program and has determined that the Folly Beach Coastal Storm
Risk Management project is consistent to the maximum extent possible with
the enforceable policies of the program.
Please let me know if you have any questions.
Thanks,

Alan.

[I]
From: Shirey, Alan D CIV USARMY CESAC (USA)
Sent: Tuesday, July 13, 2021 6:06 PM
To: Chris Stout (stoutcm@dhec.sc.gov) <stoutcm@dhec.sc.gov>
Subject: Folly Beach Coastal Consistency

Chris,
A follow-up from our conversation last week…………..
The U.S. Army Corps of Engineers (USACE) has prepared an Integrated
Feasibility Report/Environmental Assessment (IFR/EA) for a re-evaluation of the
existing Folly Beach Coastal Storm Risk Management Project (CSRM). A draft of
the IFR/EA was sent out for a 30-day review period in November 2020. The
project proposed in the IFR/EA is similar to the existing project with the
changes being a longer project footprint, a different cross-sectional template,
and several new borrow areas. The existing project is approximately 28,890
feet in length extending from the Charleston County Park terminal groin at the
southwest end of Folly Beach up to the entrance to the Lighthouse Inlet
Heritage Preserve at the northeast end of Folly Beach; whereas, the proposed
project is approximately 30,890 feet in length beginning at the Charleston
County Park terminal groin and extending up to the terminal groin at
Lighthouse Inlet at the northeast end of Folly Beach. The cross-sectional

template of the existing project consists of a protective berm with a top width
of 15 feet and an elevation of 8 feet fronted by an advance nourishment berm
of varying widths and an elevation of 6 feet. The cross-sectional template of
the proposed project consists of a dune and berm complex. The dune will have
a top width of 5 feet and elevation of 15 feet fronted by a berm with varying
widths and an elevation of 8 feet. The newly proposed borrow areas are a
borrow area off the northeast end of Folly Beach (identified as Borrow Area F in
the draft IFR/EA) and a borrow area offshore of Stono Inlet (identified as
Borrow Area E/K in the draft IFR/EA). The proposed project also plans to use
the Folly River borrow area that has been used in the past for the current
project. Based on sampling of the new borrow areas, the sand content is above
90% in both of the new borrow areas. Additional details are in the draft IFR/EA,
which is available at the following link:
https://www.sac.usace.army.mil/Missions/Civil-Works/SupplementalFunding/Folly-Beach-Feasibility-Study/
We have concluded that the proposed Folly Beach CSRM project is consistent
to the maximum extent practicable with the enforceable policies of the South
Carolina Coastal Management Program. We request your concurrence with
this determination as soon as possible.
Please let me know if you have any questions or need additional information,
or if you would prefer this request to be submitted in formal letter.
Thanks,
Alan.

Healthy People. Healthy Communities.

September 3, 2021
Mr. Alan Shirey
US Army Corps of Engineers
Charleston District
69A Hagood Ave
Charleston, SC 29403
RE:

Folly Beach Shore Protection Project, HPB-DP4X-XY13D
Charleston County

Dear Mr. Shirey:
This Coastal Zone Consistency Determination Conditional Concurrence is in response to the
U. S. Department of Defense US Army Corps of Engineers (Corps) Coastal Zone Consistency
Determination submitted to South Carolina Department of Health and Environmental Control Office
of Ocean and Coastal Resource Management (SCDHEC OCRM) on July 22, 2021. SCDHEC OCRM’s
review began on July 22, 2021.
The proposed activity consists of a proposed 50-year shoreline protection project for Folly
Beach. The proposed Recommended Plan within the Draft Environmental Assessment consists of a
5.1 mile (26,690 linear foot) main dune and berm combination beach fill. The southwest portion of
the project includes a 35 ft wide berm between reaches 2 to 17 for 16,670 feet (ft). The northeast
portion includes a 50 ft wide berm between reaches 18 to 26 for 9,720 ft. The berm is at elevation
8.0 ft North American Vertical Datum 88 (NAVD88). The Plan includes constructing a new dune or
raising the existing dune to a uniform elevation of 15 ft NAVD88 with a minimum top width of 5 ft.
The beach fill includes a 750-foot tapered transition at the ends of the project and a 500 ft transition
between the 35 ft and 50 ft wide berm. During the 50-Year period of recommended federal
participation in the Recommended Plan, material for the beach fill would be dredged from two
proposed offshore borrow sources and one riverine borrow source and transported to the beach by
pipeline for the beach fill construction and all renourishments. The renourishment interval for the
project is twelve years. The non-federal sponsor, the City of Folly Beach, fully supports the
Recommended Plan. A letter of support from them will be included in the Final General Reevaluation
Report/EA.
The Draft Environmental Assessment process included coordination with resource agency
representatives was initiated early in the study and appropriate avoidance and minimization
measures were developed and integrated into project alternatives during the plan formulation
process in order to reduce project impacts. These measures reduced significant direct impacts;
however, incidental impacts were still documented with respect to specific species and their
associated habitat requirements, including listed species such as piping plovers and sea turtles. The
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US Fish and Wildlife Service (FWS) issued a Biological Opinion (BO) for a previous Folly Beach
nourishment project in 2018. However, USACE plans to reinitiate formal consultation with FWS and
obtain a new BO prior to initial construction to ensure an up-to-date BO with conditions in line with
construction needs. The FWS and the National Marine Fisheries Service (NMFS) have been actively
involved throughout the formulation of this project. These agencies will have the opportunity to
review and comment on the draft report during the 30-day Public and Agency Review period. The
South Carolina Department of Health and Environmental Control has issued a blanket waiver for all
beach nourishment projects in South Carolina; therefore, an individual Section 401 Water Quality
Certification will not be required for the proposed project. The project will also be in compliance
with Section 404 of the Clean Water Act.
The Recommended Plan will require 1.83 million cubic yards of material for initial beachfill
from Borrow Area F, followed by a periodic nourishment from the Folly River placing 1.96 million
cubic yards, then 1.85 million cubic yards from Borrow Area E, and finally 2.50 million cubic yards
from the Folly River. The cycles of renourishment will occur every 12 years. During the 50-year
project life, three renourishment events would require a total volume of 6.31 million cubic yards of
material which, when added to the initial beachfill volume requirement of 1.83 million cubic yards
results in a total project volume requirement of 8.1 million cubic yards of material.
The nourishment material would most likely be pumped to the beach from cutterhead
hydraulic dredges and shaped on the beach by earth-moving equipment. In both initial construction
and during renourishment, material between the toe of dune and mean high water line would be
tilled to prevent compaction. Due to limitations in the ability of equipment to shape material
underwater, the berm is not constructed in the shape of the design berm profile. Instead, the
volume of material necessary to create the design berm is pumped out into an initial construction
profile. The initial construction profile would extend seaward of the final design berm profile by a
variable distance to cover anticipated sand movement during and immediately after construction.
Once sand distribution along the foreshore occurs (about 6 months), the adjusted profile should
resemble the design berm profile. Initial construction is anticipated to take 6 months using one large
pipeline cutter suction dredge, and each renourishment is anticipated to take 6 months using one
dredge.
The dune portions of the project would be stabilized against wind losses by planting
appropriate native beach grasses. Sand fencing is not needed since the dune will be constructed at
the appropriate height. Dune stabilization would be accomplished by planting vegetation on the
dune during the optimum planting season following dune construction. Planting stocks would
consist of a variety of native dune plants including sea oats (Uniola paniculata), American beachgrass
(Ammophila breviligulata), and panic grass (Panicum amarum). The vegetative cover would extend
from the landward toe of the dune to the seaward intersection with the berm for the length of the
dune. Plant spacing guidelines would follow the recommendations provided by the South Carolina
Sea Grant, The Dune Book (Nash and Rogers, 2003). Sea oats would be the predominant plant with
American beach grass and panic grass as supplemental plants. The total area for dune plantings is
estimated to be 75 acres.

Dredging operations for the project will be performed in accordance with the 2020 National
Marine Fisheries Service (NMFS) South Atlantic Regional Biological Opinion (SARBO) for Dredging and

Material Placement Activities in the Southeast United States or any superseding SARBO that is
prepared by NMFS. Under the 2020 SARBO, NMFS does not place an environmental window on
dredging operations.
The anticipated duration needed for initial construction and the subsequent renourishment
efforts is approximately 6 months. This duration factors in contingency and weather delays. In order
to minimize impacts to nesting sea turtles, the initial construction and subsequent renourishments
will be planned for the late fall through early spring timeframe; however, funding availability and the
availability of dredges may require work to be performed during sea turtle nesting season. If this
occurs, appropriate protection measures will be implemented to protect nesting sea turtles and
emerging sea turtle hatchlings.
The anticipated accomplishments, as stated in the Draft EA, would reduce coastal storm
damages to structures along approximately 5.1 miles of beachfront. Additionally, the plan would halt
future land loss over much of the same area. The Recommended Plan would also increase the
recreational value and demand of the beach. The Recommended Plan would also potentially reduce
future emergency response costs (although these have not been quantified for this study) and
preserve or expand the amount of beach habitat available for sea turtle and shorebird nesting.
Finally, the Recommended Plan will benefit the regional economy by maintaining the area as a
popular year-round destination and supporting the jobs and businesses associated with that
industry.
Pursuant to 15 C.F.R. § 930.4 SCDHEC OCRM conditionally concurs with the determination
that the project, as presented within the Draft EA, is consistent to the maximum extent practicable
with the following conditions below to ensure consistency with the enforceable policies contained
within the S. C. Coastal Zone Management Program (SCCZMP) pursuant to 15 C.F.R. § 930.55. This
concurrence is based upon the review of the Guidelines for Evaluation of All Projects as well as the
Wildlife and Fisheries Management; Dredging (Dredging and Spoil Disposal); Erosion Control (General
Erosion Control, Artificial Beach Nourishment), the policies associated with Activities in Areas of Special
Resource Significance (Barrier Islands, Dune Areas); Beach and Shoreline Access; Geographic Areas of
Particular Concern (GAPC) policies contained in the SCCZMP.
1. A comprehensive monitoring program for the Folly Beach project must be performed to
assess and ensure project functionality throughout its design lifetime. This monitoring
should include, but not limited to, an evaluation of the material place on the shoreline for
beach compatibility and profile surveys to monitor effectiveness of construction and lifespan
of renourishment events.
2. Dredging and construction activities must be consistent with any future Biological Opinions
received from the US Fish and Wildlife Service and/or NOAA National Marine Fisheries to
ensure the protection of threatened and endangered species along with any critical habitats.
3. Activities located within the designated CBRA zones should adhere to the requirements and
limitations within the Coastal Barrier Resources Act.

4. Any modifications to the proposed project, to include but not limited to changes in borrow
area locations, dredge method, berm construction width, or beachfill volumes, must be
coordinated with the SCDHEC OCRM to ensure continued consistency with the enforceable
policies within the SCCZMP.
Please contact me if you have any questions about this concurrence or the conditions within
it. It is our intention to work with the Corps to address any concerns that the Corps may have as to
how this project can be consistent with the enforceable policies of the SCCZMP.
Sincerely,

Christopher M Stout
South Carolina Department of Health and Environmental Control
OCRM - Coastal Zone Consistency
stoutcm@dhec.sc.gov

DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
Notice
401 Water Quality Certification Resource Reductions
State budget cuts have impacted the level of services the Department of Health and
Environmental Control (Department) can provide and have resulted in the need for the
Department to re-evaluate its workloads and priorities. The 401 Water Quality Certification
program has been identified as an area where resource reductions are necessary.
In accordance with S.C. Regulation 61-101, Water Quality Certification, the Department can
issue, deny, or waive certification for Federal licenses or permits. If the Department fails to act on
a certification within a reasonable period of time, not to exceed one year, the certification
requirements are waived.
In light of recent budget cuts, the Department has determined that it can no longer certify all
Federal licenses and permits for which it receives applications. Thus, the Department has
identified categories of projects for which the 401 Water Quality Certification will be waived as
follows:


Nationwide Permits as issued by the US Army Corps of Engineers (Corps)
Every five years, the Corps issues nationwide permits (NWP) for categories of activities
that have been determined to have minimal individual and cumulative adverse effects on
the aquatic environment. In a Federal Register notice published on March 12, 2007, the
Corps reissued the NWP, and on May 11, 2007, the Department issued both a 401 Water
Quality Certification and a Coastal Zone Consistency Certification in accordance with the
S.C. Coastal Zone Management Program. At the time of the May 11, 2007 certification,
the Department placed conditions on a number of the NWP that would necessitate an
individual permit review for those projects. In light of the need to reduce staff resources,
the Department will no longer issue individual certifications for these permits. By
waiving these 401 certifications, the state will rely on the initial Corps determination of
minimal impacts.



Groins and Beach Renourishment Projects
Groins and beach renourishment activities have very few water quality impacts. As a
general rule, the concerns and comments that the Department receives during a 401
Water Quality Certification review for these activities are directed towards the issue of
threatened or endangered species. These activities will still require comments from the
US Fish and Wildlife Service and/or the National Marine Fisheries Service which have
jurisdiction over threatened and endangered species before the Corps can issue their 404
permit. Therefore, the Department has a reasonable assurance that these concerns will be
addressed. Further, the Department’s OCRM office will still continue to issue direct
permits for alteration of the critical area for these activities that also provide a means to
address the threatened or endangered species concerns.

These waivers apply only to the 401 Water Quality Certification. Any Coastal Zone Consistency
Certifications and the Critical Area Permits issued by the Department’s OCRM office are not
affected by this action. In light of continuing budget reductions, the Department will periodically
evaluate our project workloads to determine if other changes are necessary.

PROGRAMMATIC AGREEMENT
AMONG
THE U.S. ARMY CORPS OF ENGINEERS, CHARLESTON DISTRICT,
THE BUREAU OF OCEAN ENERGY MANAGEMENT,
THE CITY OF FOLLY BEACH, AND
THE SOUTH CAROLINA STATE HISTORIC PRESERVATION OFFICE
REGARDING
THE FOLLY BEACH COASTAL STORM RISK MANAGEMENT PROJECT

WHEREAS, the U.S. Army Corps of Engineers, Charleston District (USACE) proposes
to evaluate alternatives for long-term coastal storm risk management on Folly Beach, an
undertaking known as the Folly Beach Coastal Storm Risk Management (CSRM) Project
(Project); and
WHEREAS, the Project is a reevaluation of the existing 50-year Folly Beach CSRM and
consists of an evaluation of structural and non-structural alternatives in the development of
alternative solutions to the ongoing Coastal Storm Risk Management; and
WHEREAS, the Project involves dredging sandy material from several offshore or
riverine borrow areas onto an approximately 5.85-mile long area consisting of various widths of
berms and dunes on Folly Beach, on Folly Island, Charleston County, South Carolina; and
WHEREAS, the Project is a federally funded undertaking, and therefore subject to the
requirements of Section 106 of the National Historic Preservation Act (54 U.S.C. § 306108;
Section 106); and
WHEREAS, USACE has consulted about the Project with the South Carolina
Department of Archives and History, which serves as the South Carolina State Historic
Preservation Office (SHPO), pursuant to 36 CFR Part 800, the regulations implementing Section
106 of the National Historic Preservation Act (54 U.S.C. § 306108); and
WHEREAS, USACE, in consultation with the SHPO, has established the Project’s direct
Area of Potential Effects (APE) as the 5.85-mile long study area along the Folly Beach shoreline
and several sand borrow areas proposed in the Atlantic Ocean and Folly River (see Appendix A);
and
WHEREAS, the APE includes archaeological site 38CH1213 (the Folly North Site)
which was listed in the National Register of Historic Places (NRHP) in 2003 and the Neck
Redoubts & Lines Federal Earthwork Fortifications which require additional research and testing
to determine their eligibility for listing in the NRHP; and
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WHEREAS, USACE, in consultation with the SHPO and other consulting parties, has
determined that the Project has the potential to cause adverse effects to unrecorded submerged
archaeological sites which may be eligible for listing in the NRHP; and
WHEREAS, USACE, in consultation with the SHPO and other consulting parties, has
determined that the Project has the potential to cause adverse effects to recorded and unrecorded
archaeological sites which may be eligible for listing in the NRHP; and
WHEREAS, USACE anticipates that any visual, auditory, or other indirect effects for
the undertaking will be temporary and not adverse; and
WHEREAS, the parties have executed this Programmatic Agreement (“Agreement”) in
accordance with 36 CFR § 800.14(b)(1)(ii), which allows federal agencies to fulfill their Section
106 obligations through the development and implementation of programmatic agreements when
effects on historic properties cannot be fully determined prior to approval of an undertaking; and
WHEREAS, in accordance with 36 CFR § 800.2(c)(4) USACE has invited the City of
Folly Beach to consult on and sign this Agreement as an invited signatory; and
WHEREAS, in accordance with 36 CFR § 800.2(c)(4) and § 800.14(b)(2)(i) USACE has
invited the Bureau of Ocean Energy Management (BOEM) to consult on and sign this
Agreement as an invited signatory; and
WHEREAS, in accordance with 36 CFR § 800.14(b), USACE has notified the Advisory
Council on Historic Preservation (ACHP) of its intention to develop this Agreement pursuant to
36 CFR § 800.14(b)(1)(ii) (letter dated March 15, 2021), and the ACHP has chosen not to
participate in the consultation (letter dated March 29, 2021); and
WHEREAS, in accordance with 36 CFR § 800.14(b)(2)(i), USACE has invited Federally
recognized Indian tribes to consult on and sign this Agreement as concurring parties and no
responses were received from the Absentee-Shawnee Tribe of Oklahoma, Alabama- Quassarte
Tribal Town, Chickasaw Nation, Delaware Tribe of Indians, Eastern Band of the Cherokee
Indians, Eastern Shawnee Tribe of Oklahoma, Kialegee Tribal Town, Muscogee (Creek) Nation,
Poarch Band of Creek Indians, Shawnee Tribe and Thlopthlocco Tribal Town; and
WHEREAS, of the invited Federally recognized Indian tribes, USACE has received a
response from only the Catawba Indian Nation stating that they have no immediate concerns but
request to be notified should Native American artifacts and/or human remains be encountered
during the ground disturbance phase of the project; and
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WHEREAS, USACE has notified the Maritime Research Division at the South Carolina
Institute of Archaeology and Anthropology (SCIAA) of the undertaking and invited them to
consult on and sign this Agreement as a concurring party; and
WHEREAS, in accordance with 36 CFR § 800.2(d), USACE solicited public comments
on the Project by releasing the draft Feasibility Study and Environmental Assessment for public
review from November 10, 2020–December 10, 2020. USACE solicited public comments on this
Agreement by releasing a copy of the draft agreement for public review from May 18, 2021–
June 18, 2021. No comments were received from the public on the draft agreement during the
review period; and
WHEREAS, USACE, the SHPO, the City of Folly Beach, BOEM, and SCIAA are
collectively referred to as “Consulting Parties” under this agreement; and
NOW, THEREFORE, USACE, SHPO, the City of Folly Beach, and BOEM (Signatories) agree
that the Project will be implemented in accordance with the following stipulations in order to
take into account the effects of the Project on historic properties:
STIPULATIONS
USACE will ensure that the following measures are carried out:
I. ARCHAEOLOGICAL HISTORIC PROPERTIES
A. Identification
1. Prepare a Scope of Work (SOW) to submit to the SHPO and BOEM for review and
concurrence. The SOW will outline and describe underwater archaeological
identification efforts to be conducted of the borrow sites and the attendant dredging
infrastructure areas and archaeological evaluation efforts for the beach front in the
vicinity of 38CH1213, the Folly North site, and the Neck Redoubts & Lines Federal
Earthwork Fortifications. The SOW will also describe reporting protocols in
accordance with the guidelines set forth in Stipulation II.A of this Agreement.
Pursuant to Stipulation II.B, USACE will provide the other Consulting Parties an
opportunity to review and comment on the SOW.
2. Conduct underwater archaeological surveys of the borrow sites and attendant
dredging infrastructure areas and archaeological evaluations for the beach front in the
vicinity of 38CH1213, the Folly North site and the Neck Redoubts & Lines Federal
Earthwork Fortifications as outlined in the SOW discussed in Stipulation I.A.1. The
evaluations must be conducted by a qualified archaeologist meeting the standards set
forth in Stipulation V.B, and must be conducted in accordance with the guidelines set
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forth in Stipulations II.A and V. If any affected archaeological site is associated with
the Naval History and Heritage Command (NHHC), the NHHC Methods and
Guidelines for Conducting Underwater Archaeological Fieldwork will be utilized.
The evaluations will be conducted to determine the NRHP eligibility of any affected
archaeological site.
3. Prepare a report that describes the findings and recommendations of the
archaeological surveys and evaluations. The report will be prepared inaccordance
with Stipulation II.A. Pursuant to Stipulation II.B, USACE will provide the SHPO
and BOEM the opportunity to review and comment on the results.
B. Assessment of Effects
If archaeological sites meeting the criteria for listing in the NRHP are identified as a
result of the activities described in Stipulation I.A.2, USACE will assess the effects of the
Project on these sites in a manner consistent with 36 CFR § 800.5, and submit its findings
to the SHPO and BOEM for review and concurrence and to the other Consulting Parties
for review and comment pursuant to Stipulation II.B.
C. Treatment of Archaeological Sites Determined Eligible for Listing on the NRHP
1. If USACE, in consultation with the SHPO and other Consulting Parties, determines
that an archaeological site listed in or eligible for listing in the NRHP will be
adversely affected by the Project, USACE, in consultation with the SHPO and other
Consulting Parties, will determine whether avoidance or minimization of the adverse
effects is practicable. If the adverse effects cannot be practicably avoided, USACE, in
consultation with the SHPO and other Consulting Parties, will develop a treatment
plan for mitigation of the archaeological site. In a manner consistent with Stipulation
II.B of this Agreement, USACE will provide the SHPO and BOEM the opportunity to
review and concur with the treatment plan and the other Consulting Parties an
opportunity to review and comment.
2. Any treatment plan USACE develops for an archaeological site under the terms of this
Stipulation must be consistent with the requirements of Stipulation V.A and will
include, at a minimum:
a. Information on the portion of the site where data recovery or controlled site
burial, as appropriate, is to be carried out, and the context in which the site is
listed in or eligible for listing in the NRHP;
b. The results of previous and current research and investigations relevant to the
Project;
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c. Research problems or questions to be addressed, with an explanation of their
relevance and importance;
d. The field and laboratory analysis methods to be used, with a justification of their
cost-effectiveness and how they apply to this particular site and the research
needs;
e. The methods to be used in artifact, data, and other records management;
f. Arrangements for presenting to the public the research findings, focusing
particularly on the community or communities that may have interests in the
results;
g. The curation of recovered materials and records resulting from the data recovery
in accordance with 36 CFR Part 79;
h. The conservation of recovered materials, as applicable;
i. Procedures for evaluating and treating discoveries of unexpected humanremains
during the course of the Project, including necessary consultation with other
parties;
j. Schedule and personnel; and
k. Supporting figures and references.
3. USACE will ensure the treatment plan is implemented and that any agreed-upon data
recovery field operations have been completed before dredging occurs or dredged
material placement activities associated with the Project are initiated at or near the
affected site. USACE will notify the SHPO and other Consulting Parties once data
recovery field operations have been completed so that a site visit may be scheduled, if
the SHPO and other Consulting Parties find a visit appropriate. USACE will ensure
that the archaeological site form on file at SCIAA is updated to reflect the
implementation of the treatment plan for each affected site.
4. Pursuant to Stipulation II.B, USACE shall provide the SHPO and BOEM the
opportunity to review and concur and other Consulting Parties the opportunity to
review and comment on the results of the implementation of any treatment plan
prepared under this Agreement via a technical report prepared in accordance with
Stipulation II.A.
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II. PREPARATION AND REVIEW OF DOCUMENTS
A. Technical Preparation
All archaeological studies, technical reports, and treatment plans prepared pursuant to
this Agreement will incorporate guidance provided by the Secretary of Interior’s
“Standards and Guidelines for Archaeological Documentation” (48 FR 44734-37) and
the ACHP’s Treatment of Archaeological Properties (ACHP 1980) and Section 106
Archaeology Guidance (ACHP 2009). In addition, these materials will be consistent with
the South Carolina Standards and Guidelines for Archaeological Investigations (Council
of South Carolina Professional Archaeologists et al. 2013).
B. Review
The Consulting Parties agree to provide comments to USACE on all technical materials,
findings, and other documentation arising from this Agreement withing thirty (30)
calendar days of receipt unless otherwise specified. If no comments are received from the
SHPO or other Consulting Parties within the thirty (30) calendar-day review period,
USACE may assume that the non-responsive party has no comment. USACE will take
into consideration all comments received in writing from the SHPO and other Consulting
Parties within the thirty (30) calendar-day review period, as specified in this Agreement.
C. Physical Documents
A minimum of two (2) hard copies and one (1) pdf format copy of the draft technical
report will be submitted for review and approval to the SHPO and BOEM no later than
six (6) months from the completion of fieldwork. All other Consulting Parties will also
receive a pdf format copy of the draft technical report for review. SHPO may submit the
report to outside reviewers for peer review. If the SHPO elects to utilize this option,
additional report copies may be requested. If revisions of the draft report are
recommended, USACE will ensure that these are addressed in the final report. The final
report will be submitted within three (3) months of receipt of all agency and peer review
comments.
USACE will also provide the City of Folly Beach or any other Consulting Party a copy of
any final report (in hard copy or .pdf format, as requested) if so requested by that party.
Such requests must be received by USACE in writing prior to the completion of
construction of the Project.
III. CURATION STANDARDS
USACE will ensure that all original archaeological records (research notes, field records, maps,
drawings, and photographic records) and all archaeological collections recovered from the
USACE Project or produced as a result of implementing the Stipulations of this Agreement are
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permanently curated. USACE will ensure that the records, and collections and curation facility
comply with standards set forth in 36 CFR part 79, Curation of Federally Owned and
Administered Archaeological Collections.
IV. CHANGES IN PROJECT SCOPE
In the event of any changes to the Project scope that may alter the APE, USACE will consult
with the SHPO and other Consulting Parties pursuant to 36 CFR § 800.2 through § 800.5.
V. STANDARDS
A. Research Standards
All work carried out pursuant to this Agreement shall meet or exceed the Archaeology
and Historic Preservation; Secretary of Interior's Standards and Guidelines (48 FR
44716-44740, September 29, 1983) and, if applicable, the NHHC Methods and
Guidelines for Conducting Underwater Archaeological Fieldwork.
B. Professional Standards
USACE will ensure that all work carried out pursuant to this Agreement will be done by
or under the direct supervision of archaeology professionals who meet the Secretary of
the Interior’s Professional Qualifications Standards for Archaeology. USACE will ensure
that consultants retained for services pursuant to this Agreement meet these standards.
VI. TREATMENT OF HUMAN REMAINS
A. Coordination
In the event human skeletal remains or burials are encountered during implementation of
the Project, USACE will coordinate its compliance with Section 106 with other
applicable federal, state, and local laws and reviews as appropriate.
B. Treatment
Historic and prehistoric human remains from non-federal, non-tribal lands are subject to
protection under South Carolina’s burial/unmarked grave/cemetery law(s). As such, if
human remains are discovered during construction, work in that portion of the project
must stop immediately. The remains must be covered and/or protected in place in such a
way that minimizes further exposure of and damage to the remains, and USACE will
immediately notify the appropriate local authority and State Archaeologist. If human
remains or associated funerary objects are identified, consultation will occur with any
Indian Tribe(s) that claims cultural affiliation with the identified human remains and any
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associated funerary objects, sacred objects, or objects of cultural patrimony. Following
consultation with the SHPO, appropriate Consulting Parties and Interested Tribe(s),
USACE will ensure that proper steps are taken regarding the remains.
USACE will ensure that any treatment and reburial plan is fully implemented. If the
remains are not Native American, the appropriate local authority will be consulted to
determine final disposition of the remains. Avoidance and preservation in place is the
preferred option for treating human remains.
C. Additional Procedures
Additional procedures regarding the treatment of human remains are detailed in
Appendix B of this Agreement.
VII.

SUNKEN MILITARY CRAFT

If at any point in the Project, USACE discovers or reasonably believes that a Department of the
Navy sunken military craft or part thereof will be disturbed or otherwise affected in the course of
the Project, USACE will immediately notify the NHHC.
A. USACE will provide the NHHC with a reasonable opportunity to accomplish the
following:
1. In relation to Stipulation I.A, review and provide concurrence on USACE’s
identification of archaeological sites eligible for listing in the NRHP within the
APE of the Project.
2. In relation to Stipulation I.A.2, review and provide concurrence on the evaluation
of any such historic property.
3. In relation to Stipulation I.B, review and provide concurrence on USACE’s
assessment of effects of the Project, as opposed to review and comment on
USACE’s assessment.
4. In relation to Stipulation I.C.1, in consultation with USACE, the SHPO, and the
Consulting Parties, determine whether avoidance or minimization of the adverse
effects on an archaeological site eligible for listing in the NRHP that will be
adversely affected by the Project is practicable.
5. In relation to Stipulation I.C.1, review and provide concurrence on the treatment
plan for archaeological sites that will be impacted by practicably unavoidable
adverse effects, as opposed to review and comment on the treatment plan.
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B. Upon discovery or disturbance of Department of the Navy sunken military craft, USACE
further agrees to the following:
1. Any treatment plan developed pursuant to Stipulation I.C.2 for an archaeological
property that is also a Department of the Navy sunken military craft must take into
account the requirements imposed under 32 CFR § 767.6(d).
2. Conditions set forth in 32 CFR § 767.6(g) apply and a permit from NHHC is not
required to carry out the terms of the treatment plan developed pursuant to Stipulation
I.C.2 for an archaeological property that is also a Department of the Navy sunken
military craft.
3. In relation to Stipulation I.C.3, USACE will notify the NHHC once recovery field
operations have been completed so that a site visit may be completed. One or more
site visits may also be completed by the NHHC during recovery field operations.
4. In relation to Stipulation II.C, USACE will provide the NHHC two (2) copieson acidfree paper and one (1) copy in pdf format on archival compact disc of all final reports
prepared pursuant to this Agreement pertaining to Department of the Navy sunken
military craft.
5. In relation to Stipulation III, USACE will transfer all original archaeological records
(research notes, field records, maps, drawings, and photographic records)and all
archaeological collections recovered and retained from Department of the Navy
sunken military craft to the NHHC at the completion of the Project for curation.
6. USACE will fund the professional recovery, documentation, conservation, packaging,
and transportation of the associated retained archaeological collections, as well as
costs for certifying inert any associated ordnance in consultation with appropriate
Department of Navy personnel. The NHHC will be afforded a determinative role
should USACE desire not to retain any part of an associated archaeological collection
post-recovery and documentation, and agrees to maintain such records and collections
in accordance with 36 CFR part 79, Curation of Federally Owned and Administered
Archaeological Collections.
7. In relation to Stipulation VII.B, USACE will address the treatment of any human
remains associated with Department of the Navy sunken military craft in consultation
with the NHHC.
8. The aforementioned clauses supersede Appendix B with respect to Department of the
Navy sunken military craft.
9. The stipulations in the Archaeological Resources Protection Act, Section 9 against
disclosing site locations to the public will be followed.
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VIII. POST-REVIEW DISCOVERIES
If properties are discovered that may be eligible for listing in the NRHP or unanticipated effects
on historic properties are found subsequent to the completion of surveys under Stipulation I,
USACE will implement the Procedures for Post-Review Discoveries included as Appendix B of
this Agreement.
IX. COMMUNICATIONS
Electronic mail (email) may serve as the official correspondence method for all communications
regarding this Agreement and its provisions. See Appendix C for a list of contacts and email
addresses. Contact information in Appendix C may be updated as needed without an amendment
to this Agreement. It is the responsibility of each party to the Agreement to immediately inform
USACE of any change in name, address, email address, or phone number of any point-ofcontact. USACE will forward this information to all Consulting Parties by email.
X. MONITORING AND REPORTING
Each year on the anniversary of the execution of this Agreement until it expires or is terminated,
USACE will provide all parties to this Agreement a summary report detailing work undertaken
pursuant to its terms. Such report will include any scheduling changes proposed, any problems
encountered, and any disputes and objections received in USACE’s efforts to carry out the terms
of this Agreement. The reporting period will be the fiscal year from October 1 to September 30.
XI. DISPUTE RESOLUTION
Should any party to this Agreement object in writing to USACE regarding any actions proposed
under this Agreement, or the manner in which the terms of this Agreement are implemented,
USACE will consult with the objecting party to resolve the objection. If USACE determines that
such objection cannot be resolved, USACE will:
A. Documentation
Forward all documentation relevant to the dispute, including USACE’s proposed
resolution, to the ACHP. The ACHP will provide USACE with its advice on the
resolution of the objection within thirty (30) days of receiving adequate documentation.
Prior to reaching a final decision on the dispute, USACE will prepare a written response
that takes into account any timely advice or comments regarding the dispute from the
ACHP and consulting parties, and provide them with a copy of this written response.
USACE may then proceed according to its final decision.
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B. Resolution
Make a final decision on the dispute and proceed accordingly if the ACHP does not
provide its advice regarding the dispute within the thirty (30) day time period. Prior to
reaching such a final decision, USACE will prepare a written response that takes into
account any timely comments regarding the dispute from the Consulting Parties to the
Agreement, and provide them and the ACHP with a copy of such a written response.
C. Continuity
Carry out all other actions required by the terms of this Agreement that are not the subject
of the dispute.
XII.

ANTI-DEFICIENCY ACT

The Anti-Deficiency Act, 31 U.S.C. §1341, prohibits federal agencies from incurring an
obligation of funds in advance of or in excess of available appropriations. Accordingly, the
Consulting Parties agree that any requirement for obligation of funds arising from the terms of
this agreement will be subject to the availability of appropriated funds for that purpose, and that
this agreement will not be interpreted to require the obligation or expenditure of funds in
violation of the Anti-Deficiency Act. USACE will make reasonable and good faith efforts to
secure the necessary funds to implement this Agreement in its entirety. If compliance with the
Anti-Deficiency Act alters or impairs USACE’s ability to implement the stipulations of this
agreement, USACE will consult in accordance with the amendment and termination procedures
found at Stipulations XIII and XIV of this Agreement.
XIII. AMENDMENTS
This Agreement may be amended when an amendment is agreed to in writing by all of the
Signatories. The amendment will be effective on the date a copy signed by all of the Signatories
is filed with ACHP. Amendments may be signed in counterparts consistent with Stipulation XVI
of this Agreement.
XIV.

TERMINATION

If any Signatory to this Agreement determines that its terms are not or cannot be carried out, that
party will immediately consult with the other Signatories to attempt to develop an amendment
per Stipulation XIII, above. If within thirty (30) days (or another period agreed to by all
Signatories) an amendment cannot be reached, any Signatory may terminate the Agreement upon
written notification to the other Signatories.
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Once the Agreement is terminated, and prior to work continuing on the Project, USACE must
either (a) execute another Agreement pursuant to 36 CFR § 800.14, or (b) request, take into
account, and respond to the comments of the ACHP under 36 CFR § 800.7. USACE will notify
the Signatories as to the course of action it will pursue.
XV.

DURATION

This Agreement will remain in effect until such time as the legal requirements for Section 106
are completed or until the end of the ten (10) year period beginning on the date the Agreement is
signed by all Signatories, whichever is earlier. If the Section 106 legal requirements are not
completed six (6) months prior to the end of such ten (10) year period, USACE will consult with
the other Consulting Parties to reconsider the terms of the Agreement and amend it in accordance
with Stipulation XIII above, if necessary.
XVI.

EXECUTION OF THIS AGREEMENT

This Agreement may be executed in counterparts, with a separate signature page for each party.
USACE will ensure that each party is provided with a copy of the fully executed Agreement.
Execution of this Agreement and its submission to the ACHP, and implementation of its terms,
constitutes evidence that USACE has afforded the ACHP an opportunity to comment on the
Project and its effect on historic properties, and that USACE has satisfied its Section 106
obligations regarding the effect of the Project on historic properties.

Appendix A – Area of Potential Effects
Appendix B – Procedures for Post-Review Discoveries
Appendix C – Contact Information

Signatures Follow on Separate Pages
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IN WITNESS WHEREOF, the signatories hereto have caused this PA to be executed by their
duly authorized representatives as of the last date signed.
SIGNATORIES:

U.S. ARMY CORPS OF ENGINEERS

Digitally signed by

JOHANNES.ANDREW.CARSON. 1234013307
Date: 2021.07.1919:58:0S -04'00'

ANDREW C. JOHANNES
Lieutenant Colonel, EN
Commander, U.S. Army Engineer District, Charleston

By:
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19 July 2021
Date

STATE HISTORIC PRESERVATION OFFICE

By: Dr. Eric Emerson, State Historic Preservation Officer

Programmatic Agreement
Folly Beach Coastal Storm Risk Management Project
14

1/zs/v
' Date

INVITED SIGNATORIES:

CITY OF FOLLY BEACH

By:
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BUREAU OF OCEAN ENERGY MANAGEMENT

signed by MEGAN CARR
MEGAN CARR Digitally
Date: 2021.07.22 09:44:48 -04'00'

By: Dr. Megan Carr, Chief, Office of Strategic Resources
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7/22/21
Date

CONCURRING PARTIES:
SOUTH CAROLINA INSTITUTE OF ARCHAEOLOGY AND ANTHROPOLOGY,
MARITIME RESEARCH DIVISION

By: James Spirek, State Underwater Archaeologist
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7/26/2021
Date

APPENDIX A
Area of Potential Effects
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APPENDIX B
Procedures for Post-Review Discoveries
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PROCEDURES FOR POST-REVIEW DISCOVERIES
Post-Review Discoveries
USACE will ensure that construction documents contain the following provisions for the
treatment of unanticipated archaeological discoveries:
If previously unidentified historic properties or unanticipated effects to
historic properties are discovered during contract activities, the contractor
must immediately halt all activity within a one hundred (100) foot radius of
the discovery, notify the USACE Project Manager and the USACE
Archaeologist of the discovery and implement interim measures to protect
the discovery from looting and vandalism. Work in all other areas not the
subject of the discovery may continue without interruption.
Immediately upon receipt of the notification from the contractor (see subparagraph immediately
above), USACE will:
1. Inspect the site to determine the extent of the discovery and ensure thatthe undertaking in
that area is halted;
2. Clearly mark the area of the discovery;
3. Implement additional measures, as appropriate, to protect the discovery from looting and
vandalism;
4. Determine the extent of the discovery and provide recommendations regarding its NRHP
eligibility and treatment;
5. Notify the SHPO, and other Consulting Parties by email or telephone within 48 hours of
the discovery, describing the measures that have been implemented to comply with this
Stipulation;
6. In the case of Native American artifacts, notify the Catawba Indian Nation by email or
telephone within 48 hours of the discovery;
7. In the case of human remains, the procedures outlined below for the Treatment of Human
Remains will be followed.
Upon receipt of the information required in subparagraphs 1–5 above, USACE will provide the
SHPO and other Consulting Parties with an assessment of the NRHP eligibility of the discovery
and the measures proposed to resolve adverse effects through an email notification. In making
the evaluation, USACE, in consultation with the SHPO, may assume the discovery to be eligible
for the NRHP for the purposes of Section 106 pursuant to 36 CFR Part 800.13(c). The SHPO and
other Consulting Parties must respond to USACE’s assessment via email within forty-eight (48)
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working hours of receipt. If warranted and necessary depending on the complexity of the
assessment and discovery, the SHPO and other Consulting Parties may request an extension to
the forty-eight (48) hour response timeline.
USACE will consider the SHPO and Consulting Parties’ recommendations on eligibility and
treatment of the discovery and will provide the SHPO and other Consulting Parties with a report
on the actions when implemented. The Undertaking may proceed in the area of the discovery,
once USACE has determined that the actions undertaken to address the discovery pursuant to
this Stipulation are complete.
Treatment of Human Remains
USACE will make every effort to avoid disturbing gravesites, including those containing Native
American human remains and associated funerary objects. Human remains and burial grounds
are also subject to South Carolina law that addresses abandoned cemeteries and burials,
including but not limited to S.C. Code Ann. §§ 27-43-10 to 27-43-30, 16-17-600, and 61-19-29.
If human remains and/or associated funerary objects are encountered during the course of the
Undertaking, USACE will immediately halt the Undertaking in the area and contact the USACE
Project Manager, the USACE Archaeologist, the appropriate city Coroner, and the State
Archaeologist.
USACE will treat all human remains in a manner consistent with the ACHP’s Policy Statement
Regarding Treatment of Burial Sites, Human Remains and Funerary Objects (February 23, 2007;
https://www.achp.gov/sites/default/files/policies/2018-06/ACHPPolicyStatementRegarding
TreatmentofBurialSitesHumanRemainsandFuneraryObjects0207.pdf). USACE will make every
effort to ensure that the general public is excluded from viewing any Native American burial site
or associated funerary objects. No photographs are to be taken of the burial, human remains
and/or funerary objects at any time.
If human remains or associated funerary objects are identified, consultation will occur with any
Indian Tribe(s) that claim cultural affiliation with the identified human remains and any
associated funerary objects, sacred objects, or objects of cultural patrimony. Following
consultation with the SHPO, appropriate Consulting Parties and interested Tribe(s), USACE will
ensure that proper steps are taken regarding the treatment and disposition of the remains.
USACE will consult with the SHPO, appropriate Consulting Parties, and interested Tribe(s) to
develop a treatment plan consistent with Stipulations II and VI. Avoidance and preservation in
place is the preferred option for treating human remains. USACE will ensure that any treatment
and reburial plan is fully implemented. If the remains are not Native American, USACE will
consult with the appropriate local authority to determine the final treatment and disposition of the
remains.
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APPENDIX C
Contact Information
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U.S. Army Corps of Engineers, Charleston District
Alan Shirey
Environmental Engineer
U.S. Army Corps of Engineers 69A Hagood Avenue
Charleston, SC 29403
(843) 329-8166
Alan.D.Shirey@usace.army.mil

South Carolina Department of Archives and History
Elizabeth Johnson
South Carolina Department of Archives and History
State Historic Preservation Office
8301 Parklane Road
Columbia, South Carolina 29223-4905
(803) 896-6168
EJohnson@scdah.sc.gov

City of Folly Beach
Aaron Pope
City Administrator
City of Folly Beach
P.O. Box 48
Folly Beach, South Carolina 29439
(843) 513-1834
apope@cityoffollybeach.com

Bureau of Ocean Energy Management
Deena Hansen
Marine Scientist
Bureau of Ocean Energy Management
760 Paso Camarillo
Camarilla, CA 93010
(805) 402-6762
deena.hansen@boem.gov
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South Carolina Institute of Archaeology and Anthropology, Maritime Research Division
James Spirek
State Underwater Archaeologist
SCIAA Maritime Research Division
1321 Pendleton Street
Columbia, SC 29208
(803) 576-6566
spirek@sc.edu

Programmatic Agreement
Folly Beach Coastal Storm Risk Management Project
C-2

u _ _.,._._.. i"

ACHP

W

i,;

1

August 3, 2021

Ms. Keely Lewis-Schroer
Archaeologist
Special Projects Branch
Regulatory Division
U.S. Army Corps of Engineers
Charleston District
69 A Hagood Avenue
Charleston SC 29403-5107
Ref:

Folly Beach Coastal Storm Risk Management Project
Charleston County, South Carolina
ACHP Project Number: 016672

Dear Ms. Lewis-Schroer:
On August 2, 2021, the Advisory Council on Historic Preservation (ACHP) received a copy of the
executed Section 106 agreement document (Agreement) for the referenced undertaking. In accordance
with 36 CFR 800.6(b)(1)(iv) of the ACHP’s regulations, the ACHP acknowledges receipt of the
Agreement. The filing of the Agreement and implementation of its terms fulfills the requirements of
Section 106 of the National Historic Preservation Act and the ACHP’s regulations.
We appreciate receiving a copy of this Agreement for our records. Please ensure that all consulting parties
are provided a copy of the executed Agreement in accordance with 36 CFR 800.6(c)(9). If you have any
questions or require additional assistance, please contact Mr. Christopher Daniel at (202) 517-0223 or by
e-mail at cdaniel@achp.gov and reference the ACHP Project Number above.
Sincerely,

LaShavio Johnson
Historic Preservation Technician
Office of Federal Agency Programs

ADV ISORY COU NCIL O N HI STO RI C PRESERVATI O N

401 F Street NW, Suite 308 •Washin gto n, DC 20001-2637
Phone: 202-517-0200 • Fax: 202-517-6381 • achp@achp.gov • www.ach p.gov

