-52 ft from —45 ft mean low tide (MLT), plus advanced maintenance and allowable overdepth; deepening
the remainder of the channel into the Gulf of Mexico to 54 ft (depths will be increased roughly 10,000 ft
into the Gulf of Mexico to the —56 ft isobath); widening of the Upper bay and Lower Bay reaches (from
Port Aransas to Harbor Bridge) to 530 ft (existing widths are 500 ft between Port Aransas and La Quinta
Junction and 400 ft between La Quinta Junction and the Harbor Bridge); construction of 200-ft wide
barge shelves (-12 ft MLT) on both sides of the ship channel from La Quinta Junction to the Harbor
Bridge, across the Upper bay portion of the CCSC; and extending La Quinta Channel 7,200 ft to a depth
of —40 ft MLT and a width of 400 ft and including a turning basin.

It is estimated that approximately 40 million cubic yards of new work would require seven separate
dredging contracts to complete. Dredged material management incorporates the use of existing
placement areas, as well as newly designated placement areas including several beneficial use (BU) sites.
BU sites will be constructed to create several hundred acres of shallow water habitat throughout the bay
system; environmental enhancement features consist of construction of two breakwaters to protect and
enhance existing habitat. The proposed work is to be conducted by pipeline dredges in the bay, and
hopper dredges in the entrance channel. The dredged new material from the entrance channel described
in the June 2002 Draft Feasibility Report and Draft EIS consists predominantly of medium to dense sand

and soft clay.

The COE proposes to use hopper dredges to deepen the Corpus Christi Ship Channel Entrance Channel.
The Entrance Channel includes the Inner Basin, the Jetty Channel Reach, and the Outer Bar Reach
including the extended portion. The length of the Entrance Channel from the landward end of the Inner
Basin and including the proposed extension of the Outer Bar Reach into the Gulf of Mexico is
approximately 7 miles. The proposed work will also widen an approximately 1000-foot portion of the
Jetty Channel Reach from 600 to 700 feet and deepen the area as described above. The Outer Bar Reach
width will be extended at the same 700-foot width as existing and deepened as described above. The
action area includes an offshore site for the placement of dredged materials. The Dredged Material
Placement Area 1 (PA 1, also referred to as ODMPA 1) has been used continuously for such purpose
since at least 1940. Use of PA 1 for maintenance material has been previously coordinated under the
September 22, 1995, Regional Biological Opinion (RBO) on Channel Maintenance Dredging Using a
Hopper Dredge (RBO). Two beneficial use sites are also proposed for one-time use: BU 1 (also
referenced as Site MN) and BU 10 (also referenced as Navy Homeport Site); both are in near proximity

to PA 1.

Maintenance dredging of the Corpus Christi Ship Channel is conducted every 1.5 years by contract or
government-owned hopper dredge and requires approximately 2 months. One loggerhead was lethally
taken during clean-up in the entrance channel in September 1995 and 3 additional turtles, all loggerheads,
were lethally taken in June 1999.

The Corpus Christi Ship Channel Entrance Channel has been divided into two separate sections for
planning purposes: the inshore section from the approximate beginning of the landward end of the Inner
Basin east to approximately %2 mile seaward from the end of the submerged portion of the Aransas Pass
south jetty, the Jetty Reach Channel (JRC); and the nearshore section from approximately %2 mile .
seaward from the submerged end of the Aransas Pass jetties east to the seaward end of the extension
channel in the Gulf of Mexico, referred to the Outer Bar Reach (OBR). Maintenance dredging of the
present Entrance Channel and use of PA 1 using hopper dredges is covered under the 1995 RBO, and
therefore any takes are counted against the ITS for that RBO. The proposed extension of the OBR begins

o



approximately 2.6 miles offshore and ends about 4.6 miles offshore of the submerged end of the south
jetty. NOAA Fisheries has determined that sea turtles may occur in the area of the OBR extension only
as transients due to lack of structure to attract sea turtles or their prey species; however, hopper dredging
in the JRC and OBR is likely to result in the taking of sea turtles, particularly loggerheads, and therefore,
the OBR extension is included in this Opinion and incidental take statement. The COE will implement
the following measures when hopper dredges are being used during new work dredging of the Corpus
Christi Ship Channel Improvement Project JRC and OBR:

One-hundred percent observer coverage by NOAA Fisheries-approved observers will be
required. Additionally, while a hopper dredge is operating in the JRC and OBR, the COE and
NOAA Fisheries will maintain close contact with the Sea Turtle Stranding and Salvage Network
to determine whether beached sea turtles display evidence of impingement by the dredge.

The COE expects to encounter soft clays and sands during new work dredging of the entrance
channel and will use maintenance material dragheads. The maintenance draghead (sea turtle)
deflector designed for use in soft sediments has been modified for use in hard virgin clay. It will
be used for this project only if extensive areas of hard virgin clays are unexpectedly encountered
unless the modified deflector results in substantially reduced production that will increase the
amount of time the dredge will operate. The COE will inspect the appropriate draghead deflector
prior to commencement of dredging to ensure that the selected deflector has been tailored
appropriately for this project. Additionally, the COE will assess whether the dredge operator
appears to be familiar with the operation of the applicable draghead deflector and will provide
necessary training where appropriate. The COE will contact NOAA Fisheries to discuss any
problems with the modified draghead deflector prior to authorizing removal during dredging of
hard clay. If the modified draghead deflector proves unworkable in hard virgin clays
encountered, the COE will discontinue dredging operations until an alternate solution has been
agreed upon with NOAA Fisheries, such as having a contract trawler drag ahead of the hopper
dredge to sweep the area clean of sea turtles. '

One-hundred percent overflow screening will be required and must be designed to maximize
sampling of the dredged material. Additionally, modified inflow screening will be required. The
draghead inflow screens should have 6- by 6-inch screening on the bottom and 4- by 4-inch
screening on the top. If the dredge operator, in consultation with observers and any onboard
COE or NOAA Fisheries personnel, determines that the draghead is clogging and reducing
production substantially, the screens can be quickly modified to have 12- by 12-inch openings on
the bottom and 8- by 8-inch openings on top. Clogging should be greatly reduced with these
flexible options; however, further clogging may compel removal of the screening altogether. In
past consultations NOAA Fisheries has agreed that these flexible options are necessary, since the
need to constantly clear the screens will increase the time it takes to complete the project and
therefore increase the exposure of sea turtles to the risk of impingement. Additionally, there are
increased risks to sea turtles in the water column when the inflow is halted to clear screens, since
this results in clogged intake pipes that may have to be removed from the bottom to discharge the
clay.

Sea turtle takes are most likely to occur during dredging of the JRC and OBR. These areas will
be dredged during winter months (mid-November through mid-April), when sea turtle abundance
is lowest.



The COE will continue to coordinate with the COE’s Waterways Experiment Station, the COE’s
South Atlantic Division, and dredge operators regarding additional measures to further reduce
the likelihood of sea turtle takes. The diamond-shaped pre-deflector, or another promising
design such as tickler chains or water jets, should be used wherever possible, as a means of
alerting sea turtles that something is coming towards them before they encounter the deflecting
draghead. Due to their experimental nature, use of pre-deflectors is not a requirement at this
time.

II. Status of Listed Species and Critical Habitat

The following listed species under the jurisdiction of NOAA Fisheries are known to occur in waters of
the Gulf of Mexico nearshore areas and bays in or near the action area.

Common Name Scientific Name Status

Sea turtles:

Kemp’s ridley Lepidochelys kempii E
Leatherback Dermochelys coriacea E
Hawksbill Eretmochelys imbricata E
Green Chelonia mydas E/T*
Loggerhead Caretta caretta T
Whales:

Northern right Eubalaena glacialis E
Humpback Megaptera novaeangliae E
Sperm Physeter macrocephalus E
Fin whale Balaenoptera physalus E
Blue whale Balaenoptera musculus E
Sei whale Balaenoptera borealis E

* Green turtles in U.S. waters are listed as threatened except for the Florida breeding population, which
is listed as endangered. Due to the inability to distinguish between the populations away from the
nesting beaches, green sea turtles are considered endangered wherever they occur in U.S. waters.

Of the listed species that may occur in the action area, only sea turtles are known to be taken by dredges.
There are no documented takes of large whales by dredges. In addition, the proposed project will take
place in Corpus Christi Bay and associated nearshore areas where large whales rarely occur. Based on
this information, whales are not likely to be adversely affected by the proposed action and therefore, will
not be considered further in this biological opinion. Summary information on the status and biology of
the remaining species that may be affected by the proposed action is provided below.

There is no designated critical habitat for any listed species under the purview of NOAA Fisheries within
the action area.



A. Species/critical habitat description

Loggerhead Sea Turtle

The loggerhead sea turtle was listed as a threatened species in 1978. This species inhabits the continental
shelves and estuarine environments along the margins of the Atlantic, Pacific, and Indian Oceans, and
within the continental U.S. it nests from Louisiana to Virginia. The major nesting areas include coastal
islands of Georgia, South Carolina, and North Carolina, and the Atlantic and Gulf coasts of Florida, with
the bulk of the nesting occurring on the Atlantic coast of Florida. Developmental habitat for small
juveniles are the pelagic waters of the North Atlantic and the Mediterranean Sea.

There is no critical habitat designated for the loggerhead sea turtle.

Green Sea Turtle

Federal listing of the green sea turtle occurred on July 28, 1978, with all populations listed as threatened
except for the Florida and Pacific coast of Mexico breeding populations which are endangered. The
complete nesting range of the green turtle within the NOAA Fisheries Southeast Region includes sandy
beaches of mainland shores, barrier islands, coral islands, and volcanic islands between Texas and North
Carolina and at the U.S. Virgin Islands (U.S.V.1.) and Puerto Rico (NMFS and USFWS 1991a).

Principal U.S. nesting areas for green turtles are in eastern Florida, predominantly Brevard through
Broward counties (Ehrhart and Witherington 1992). Regular green turtle nesting also occurs on St Croix,
U.S.V.1, and on Vieques, Culebra, Mona, and the main island of Puerto Rico (Mackay and Rebholz
1996, Diez pers. comm.).

Critical habitat for the green sea turtle has been designated for the waters surrounding Isla Culebra,
Puerto Rico and its associated keys.

Kemp’s Ridley Sea Turtle

The Kemp’s ridley was listed as endangered on December 2, 1970. Internationally, the Kemp’s ridley is
considered the most endangered sea turtle (Zwinenberg 1977, Groombridge 1982). Kemp’s ridleys nest
in daytime aggregations known as arribadas, primarily at Rancho Nuevo, a stretch of beach in Mexico,
Tamaulipas State. The species occurs mainly in coastal areas of the Gulf of Mexico and the northwestern
Atlantic Ocean. Occasional individuals reach European waters (Brongersma 1972). Adults of this
species are usually confined to the Gulf of Mexico, although adult-sized individuals sometimes are found
on the Eastern Seaboard of the United States.

There is no designated critical habitat for the Kemp’s ridley sea turtle.

Leatherback Sea Turtle

The leatherback was listed as endangered on June 2, 1970. Leatherbacks are widely distributed
throughout the oceans of the world, and are found in waters of the Atlantic, Pacific, and Indian Oceans;
the Caribbean Sea; and the Gulf of Mexico (Ernst and Barbour 1972). Adult leatherbacks forage in
temperate and subpolar regions from 71°N to 47°S latitude in all oceans and undergo extensive
migrations between 90°N and 20°S, to and from the tropical nesting beaches. In the Atlantic Ocean,



leatherbacks have been recorded as far north as Newfoundland, Canada, and Norway, and as far south as
Uruguay, Argentina, and South Africa (see NMFS SEFSC 2001). Female leatherbacks nest from the
southeastern United States to southern Brazil in the western Atlantic and from Mauritania to Angola in
the eastern Atlantic. The most significant nesting beaches in the Atlantic, and perhaps in the world, are
in French Guiana and Suriname (see NMFS SEFSC 2001).

Critical habitat for the leatherback includes the waters adjacent to Sandy Point, St. Croix, U.S.V.L

Hawksbill Sea Turtle

The hawksbill turtle was listed as endangered under the ESA (1973), and is considered Critically
Endangered by the International Union for the Conservation of Nature (IUCN) based on global
population declines of over 80% during the last three generations (105 years) (Meylan and Donnelly
1999). Only five regional nesting populations remain with more than 1,000 females nesting annually
(Seychelles, Mexico, Indonesia, and two in Australia) (Meylan and Donnelly 1999). Most populations
are declining, depleted, or remnants of larger aggregations. Although hawksbills are subject to the suite
of threats that affect other marine turtles, the decline of the species is primarily attributed to centuries of
exploitation for tortoiseshell, the beautifully patterned scales that cover the turtle’s shell (Parsons 1972).

Critical habitat for the hawksbill includes the waters around Mona and Monito Islands, Puerto Rico.
B. Life history

Loggerhead Sea Turtle

Mating takes place in late March-early June, and eggs are laid throughout the summer, with a mean
clutch size of 100-126 eggs in the southeastern U.S. Individual females nest multiple times during a
nesting season, with a mean of 4.1 nests/nesting individual (Murphy and Hopkins 1984). Nesting
migrations for an individual female loggerhead are usually on an interval of 2-3 years, but can vary from
1-7 years (Dodd 1988). Loggerhead sea turtles originating from the western Atlantic nesting
aggregations are believed to lead a pelagic existence in the North Atlantic Gyre for as long as 7-12 years
or more, but there is some variation in habitat use by individuals at all life stages. Turtles in this life
history stage are called “pelagic immatures.” Stranding records indicate that when pelagic immature
loggerheads reach 40-60 cm straight-line carapace length they begin to recruit to coastal inshore and
nearshore waters of the continental shelf throughout the U.S. Atlantic and Gulf of Mexico.

Benthic immature loggerheads, the life stage following the pelagic immature stage, have been found from
Cape Cod, Massachusetts, to southern Texas, and occasionally strand on beaches in northeastern Mexico.
Large benthic immature loggerheads (70-91 cm) represent a larger proportion of the strandings and in-
water captures (Schroeder et al. 1998) along the south and western coasts of Florida as compared with
the rest of the coast, which could indicate that the larger animals are either more abundant in these areas
or just more abundant within the area relative to the smaller turtles. Benthic immature loggerheads
foraging in northeastern United States waters are known to migrate southward in the fall as water
temperatures cool (Epperly et al. 1995, Keinath 1993, Morreale and Standora 1999, Shoop and Kenney
1992), and migrate northward in spring. Past literature gave an estimated age at maturity of 21-35 years
(Frazer and Ehrhart 1985; Frazer et al. 1994) and the benthic immature stage as lasting at least 10-25
years. However, NMFS SEFSC (2001) reviewed the literature and constructed growth curves from new



data, estimating ages of maturity ranging from 20-38 years and benthic immature stage lengths from 14-
32 years.

Juveniles are omnivorous and forage on crabs, mollusks, jellyfish and vegetation at or near the surface
(Dodd 1988). Sub-adult and adult loggerheads are primarily coastal and typically prey on benthic
invertebrates such as mollusks and decapod crustaceans in hard bottom habitats.

Green Sea Turtle

Green sea turtle mating occurs in the waters off the nesting beaches. Each female deposits 1-7 clutches
(usually 2-3) during the breeding season at 12-14 day intervals. Mean clutch size is highly variable
among populations, but averages 110-115. Females usually have 2-4 or more years between breeding
seasons, while males may mate every year (Balazs 1983). After hatching, green sea turtles go through a
post-hatchling pelagic stage where they are associated with drift lines of algae and other debris.

Green turtle foraging areas in the southeast United States include any neritic waters having macroalgae or
sea grasses near mainland coastlines, islands, reefs, or shelves, and any open-ocean surface waters,
especially where advection from wind and currents concentrates pelagic organisms (Hirth 1997, NMFS
and USFWS 1991a). Principal benthic foraging areas in the region include Aransas Bay, Matagorda Bay,
Laguna Madre, and the Gulf inlets of Texas (Doughty 1984, Hildebrand 1982, Shaver 1994), the Gulf of
Mexico off Florida from Yankeetown to Tarpon Springs (Caldwell and Carr 1957, Carr 1984), Florida
Bay and the Florida Keys (Schroeder and Foley 1995), the Indian River Lagoon System, Florida (Ehrhart
1983), and the Atlantic Ocean off Florida from Brevard through Broward counties (Wershoven and
Wershoven 1992, Guseman and Ehrhart 1992). Adults of both sexes are presumed to migrate between
nesting and foraging habitats along corridors adjacent to coastlines and reefs. Age at sexual maturity is
estimated to be between 20 to 50 years (Balazs 1982, Frazer and Ehrhart 1985).

Green sea turtles are primarily herbivorous, feeding on algae and sea grasses, but also occasionally
consume jellyfish and sponges. The post-hatchling, pelagic-stage individuals are assumed to be

omnivorous, but little data are available.

Kemp’s Ridley Sea Turtle

Remigration of females to the nesting beach varies from annually to every 4 years, with a mean of 2 years
(TEWG 1998). Nesting occurs from April into July and is essentially limited to the beaches of the
western Gulf of Mexico, near Rancho Nuevo in southern Tamaulipas, Mexico. The mean clutch size for
Kemp’s ridleys is 100 eggs/nest, with an average of 2.5 nests/female/season.

Juvenile/subadult Kemp’s ridleys have been found along the Eastern Seaboard of the United States and
in the Gulf of Mexico. Atlantic juveniles/subadults travel northward with vernal warming to feed in the
productive, coastal waters of Georgia through New England, returning southward with the onset of
winter to escape the cold (Lutcavage and Musick 1985, Henwood and Ogren 1987, Ogren 1989). In the
Gulf, juvenile/subadult ridleys occupy shallow, coastal regions. Ogren (1989) suggested that in the
northern Gulf they move offshore to deeper, warmer water during winter. Studies suggest that subadult
Kemp's ridleys stay in shallow, warm, nearshore waters in the northern Gulf of Mexico until cooling
waters force them offshore or south along the Florida coast (Renaud 1995). Little is known of the
movements of the post-hatching, planktonic stage within the Gulf. Studies have shown the post-hatchling



pelagic stage varies from 1-4 or more years, and the benthic immature stage lasts 7-9 years (Schmid and
Witzell 1997). The TEWG (1998) estimates age at maturity to range from 7-15 years.

Stomach contents of Kemp's ridleys along the lower Texas coast consisted of a predominance of
nearshore crabs and mollusks, as well as fish, shrimp and other foods considered to be shrimp fishery
discards (Shaver 1991). Pelagic stage, neonatal Kemp’s ridleys presumably feed on the available
sargassum and associated infauna or other epipelagic species found in the Gulf of Mexico.

Leatherback Sea Turtle

Female leatherbacks nest from the southeastern United States to southern Brazil in the western Atlantic
and from Mauritania to Angola in the eastern Atlantic, with nesting occurring as early as late February or
March. When they leave the nesting beaches, leatherbacks move offshore but eventually utilize both
coastal and pelagic waters. Very little is known about the pelagic habits of the hatchlings and juveniles,
and they have not been documented to be associated with the sargassum areas as are other species.
Leatherbacks are deep divers, with recorded dives to depths in excess of 1,000 m (Eckert and Eckert
1989), but they may come into shallow waters if there is an abundance of jellyfish nearshore.

Although leatherbacks are a long-lived species (> 30 years), they are somewhat faster to mature than
loggerheads, with an estimated age at sexual maturity reported of about 13-14 years for females, and an
estimated minimum age at sexual maturity of 3-6 years, with 9 years reported as a likely minimum (Zug
and Parham 1996) and 19 years as a likely maximum (NMFS SEFSC 2001). They nest frequently (up to
7 nests per year) during a nesting season and nest about every 2-3 years. During each nesting, they
produce 100 eggs or more in each clutch and, thus, can produce 700 eggs or more per nesting season
(Schultz 1975).

Leatherback sea turtles feed primarily on jellyfish as well as cnidarians and tunicates. They are also the
most pelagic of the turtles, but have been known to enter coastal waters on a seasonal basis to feed in
areas where jellyfish are concentrated.

Hawksbill Sea Turtle

The life history of hawksbills consists of a pelagic stage that lasts from the time they leave the nesting
beach as hatchlings until they are approximately 22-25 cm straight carapace length (Meylan 1988,
Meylan in prep.), followed by residency in developmental habitats (foraging areas where immatures
reside and grow) in coastal waters. Adult foraging habitat, which may or may not overlap with
developmental habitat, is typically coral reefs, although other hard-bottom communities and occasionally
mangrove-fringed bays may be occupied. Hawksbills show fidelity to their foraging areas over periods
of time as great as several years (van Dam and Diez 1998).

Hawksbills may undertake developmental migrations (migrations as immatures) and reproductive
migrations that involve travel over hundreds or thousands of kilometers (Meylan 1999b). Reproductive
females undertake periodic (usually non-annual) migrations to their natal beach to nest. Movements of
reproductive males are less well known, but are presumed to involve migrations to the nesting beach or to
courtship stations along the migratory corridor. Females nest an average of 3-5 times per season with
some geographic variation in this parameter (see references on pp. 204-205 of Meylan and Donnelly
1999, Richardson et al. 1999). Clutch size is higher on average (up to 250 eggs) than that of green turtles






