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1.0 INTRODUCTION

1.1 PURPOSE OF THE BIOLOGICAL ASSESSMENT

This biological assessment (BA) was prepared to fulfill the U.S. Army Corp of Engineers (USACE),
Galveston District requirements as outlined under Section 7(c) of the Endangered Species Act of 1973, as
amended, for activities related to the proposed channel improvements to the Corpus Christi Ship Channel
(CCSC). The proposed Port of Corpus Christi Authority (PCCA) Channel Deepening Project (CDP) is
located in Port Aransas, Nueces County, Texas within the existing channel bottom of the CCSC near the
southeast side of Harbor Island, and traversing easterly through Aransas Pass and extending an additional
5.5 miles beyond the existing terminus of the channel (Figure 1). The proposed Federal action consists of
a channel deepening alternative. This BA evaluates the potential impacts the CDP may have on Federally
listed threatened and endangered species listed by the National Marine Fisheries Service (NMFS) and the
U.S. Fish and Wildlife Service (USFWS).

The NMFS and USFWS Information for Planning and Consultation websites were referenced to determine
species protected under the Endangered Species Act (ESA) with the potential to occur within the counties
of the study area that should be included in this BA. The NMFS website identified six species: Blue Whale
(Balaenoptera musculus), Fin Whale (Balaenoptera physalus), Humpback Whale (Megaptera
novaeangliae), Sei Whale (Balaenoptera borealis), Sperm Whale (Physeter macrocephalus), and Giant
Manta Ray (Manta birostris). The five species of whales receive additional protection under the Marine
Mammal Protection Act of 1972 (National Oceanic and Atmospheric Administration [NOAA], 2019). The
USFWS website identified the following 17 species as endangered or threatened: Ocelot (Leopardus
pardalis), West Indian Manatee (Trichechus manatus), Northern Aplomado Falcon (Falco femoralis
septentrionalis), Piping Plover (Charadrius melodus), Rufa Red Knot (Calidris canutus rufa), Whooping
Crane (Grus americana), Eastern Black Rail (Laterallus jamaicensis jamaicensis), Attwater’s Greater
Prairie Chicken (Tympanuchus cupido attwateri), Green Sea Turtle (Chelonia mydas), Hawksbill Sea Turtle
(Eretmochelys imbricata), Kemp’s Ridley Sea Turtle (Lepidochelys kempii), Leatherback Sea Turtle
(Dermochelys coriacea), Loggerhead Sea Turtle (Caretta caretta), Slender Rush-pea (Hoffmannseggia
tenella), South Texas Ambrosia (Ambrosia cheiranthifolia), and Black Lace Cactus (Echinocereus
reichenbachii var. albertii). There are two mussel species with proposed federal listing as endangered and
one insect as a candidate, the False Spike (Fusconaia mitchelli) and Guadalupe Orb (Cyclonaias necki) are
proposed endangered. The Monarch Butterfly (Danaus plexippus) is a candidate species for listing.
Federally designated Critical Habitat for Piping Plover is also addressed. Table 1 presents a list of
threatened and endangered species addressed in this BA (USFWS, 2022a).

1-1
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1.0 INTRODUCTION

Table 1

Federally Listed Endangered and Threatened Species within Nueces,
San Patricio, Refugio, and Aransas Counties'

Status®

Common Name Scientific Name? USFWS NMFS
MAMMALS
Ocelot Leopardus pardalis E N/A
Blue Whale Balaenoptera musculus N/A E
Fin Whale Balaenoptera physalus N/A E
Humpback Whale Megaptera novaeangliae N/A E
Sei Whale Balaenoptera borealis N/A E
Sperm Whale Physeter macrocephalus N/A E
West Indian Manatee Trichechus manatus T N/A
FISH
Giant Manta Ray Manta birostris N/A T
BIRDS
Northern Aplomado Falcon Falco femoralis septentrionalis E N/A
Piping Plover Charadrius melodus T w/CH N/A
Red Knot (Rufa) Calidris canutus rufa T w/proposed CH N/A
Whooping Crane Grus americana E w/CH N/A
Eastern Black Rail Laterallus jamaicensis jamaicensis T N/A
Attwater’s Greater Prairie Chicken Tympanuchus cupido attwateri E N/A
REPTILES
Green Sea Turtle Chelonia mydas T T
Hawksbill Sea Turtle Eretmochelys imbricata E E
Kemp’s Ridley Sea Turtle Lepidochelys kempii E E
Leatherback Sea Turtle Dermochelys coriacea E E
Loggerhead Sea Turtle Caretta caretta T T
CLAMS
False Spike Fusconaia mitchelli PE N/A
Guadalupe Orb Cyclonaias necki PE N/A
INSECT
Monarch Butterfly Danaus plexippus C N/A
PLANTS
Slender Rush-pea Hoffmannseggia tenella E N/A
South Texas Ambrosia Ambrosia cheiranthifolia E N/A
Black Lace Cactus Echinocereus reichenbachii var. E N/A

albertii

! According to the USFWS (2022a) and NOAA (2022a).
2 Nomenclature follows American Ornithological Society (2020), USFWS (2022a), and NOAA (2022a).
3E — Endangered; T — Threatened; PE— Potentially Threatened; C— Candidate; w/CH — with designated Critical Habitat.




1.0 INTRODUCTION

The American Peregrine Falcon (Falco peregrinus anatum), Arctic Peregrine Falcon (Falco peregrinus
tundrius), Brown Pelican (Pelecanus occidentalis), Interior Least Tern (Sterna antillarum), and Bald Eagle
(Haliaeetus leucocephalus) have been removed from the ESA but continue to receive protection under the
Migratory Bird Treaty Act and Bald and Golden Eagle Protection Act and therefore, not referenced in this
BA.

This BA also describes the avoidance, minimization, and conservation measures proposed for this project
relative to habitat and species referenced in the BA. The BA is offered to assist the NMFS and USFWS in
fulfilling their obligations under the ESA. An Environmental Impact Statement (EIS) has also been prepared
to further address the potential effects resulting from the proposed CDP.

For the BA, the study area encompasses a larger area for which environmental effects of the proposed CDP
have been analyzed (Figure 2). The study area includes Nueces, San Patricio, Refugio, and Aransas
counties. The project area provides spatial boundaries for evaluation of species that may be more-directly
impacted by the construction and operation of the proposed project in Nueces and Aransas counties.
Therefore, the project area is a smaller area, more immediate to the proposed project features (Figure 3).

1.2 PROJECT AREA HABITAT DESCRIPTION

The project area is located within the Tamaulipan biotic provinces (Blair, 1950). The project area is in the
Western Gulf Coastal Plains region and includes Mid-Coast Barrier Islands and Coastal Marshes. The
project area habitat includes barrier islands, coastal dunes, coastal grasslands, tidal flats, estuaries, fresh to
saline marshes, bays, and open water habitats (Griffith et al., 2007).

The project area is located within the Corpus Christi Bay, a 96,000-acre bay on the Texas central coast. The
average depth is 11 feet (Texas Parks and Wildlife Department [TPWD], 2021a). The Corpus Christi Bay
estuary habitat types include uplands, wetlands, open-bay water, open-bay bottom, sea grass meadows, and
intertidal mud flats. Existing habitat within the proposed project footprint includes developed and urbanized
land, armored and natural shorelines, beaches, tidal flats, open water, brackish to saltwater wetlands,
submerged aquatic vegetation, oyster reefs, uplands, sand dunes, coastal prairie and mud flats (USFWS,
2017a).

1.3 ALTERNATIVES CONSIDERED
1.3.1 No-Action Alternative

The No-Action Alternative provides a means to evaluate the environmental impacts that would occur if the
proposed CDP were not constructed. The characterization of the No-Action Alternative provides a baseline
for comparison of performance and impacts of the Proposed Action Alternative. Under the No-Action
Alternative, the CCSC would not be deepened and would remain at —54 Mean Lower Low Water (MLLW).
The CCSC will continue to be maintained and dredged to the approved depth. Very Large

14
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1.0 INTRODUCTION

Crude Carriers (VLCCs) would continue to be partially loaded and reverse-lightered offshore. The No-
Action Alternative does not meet the project purpose and need but is carried forward for detailed analysis
in this EIS for comparison purposes.

1.3.2 Alternative 1: Proposed Action Alternative — Channel Deepening

Alternative 1 consists of deepening the CCSC to =75 MLLW from the Gulf of Mexico (Gulf) to station
110+00 near Harbor Island, including the approximate 10-mile extension to the Entrance Channel necessary
to reach sufficiently deep waters. Deepening would take place largely within the footprint of the currently
authorized —54-foot MLLW channel. Dredging approximately 46.3 million cubic yards would be required
with inshore and offshore placement of the material. Under this alternative, only berths at Harbor Island
would be capable of fully loading VLCCs. Partially loaded VLCCs at Ingleside could top off at Harbor
Island thereby reducing or eliminating reverse lightering. All dredged material would be placed in inshore
and offshore actions targeting BU.

1.3.3 Alternative 2: Offshore Single Point Mooring

Under Alternative 2, the CCSC would not be deepened to a—75 MLLW and would remain at —54 MLLW.
To meet the project purpose, multiple deep-water port facilities (Single Point Moorings) capable of
sustaining all projected oil exportation would be constructed. VLCCs would be fully loaded offshore
eliminating the need to traverse the channel and reverse-lighter. This alternative would also eliminate
dredging of the channel and the impacts associated with dredged material placement.

1.34 Alternative 3: Inshore/Offshore Combination

Under Alternative 3, the CCSC would not be deepened to a —75 MLLW and would remain at
—54 MLLW. To meet the project purpose, VLCC vessels would be partially loaded at inshore facilities in
Ingleside and Harbor Island then traverse the channel to the offshore facility to be fully loaded. This
alternative would eliminate the need to reverse-lighter and would also eliminate dredging of the channel
and the impacts associated with dredge material placement.
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2.0 STATUS OF THE LISTED SPECIES

Species identified by USFWS (2022a) and NMFS (NOAA, 2022a) for this BA are listed in Table 1. The
following section present the natural history of each species relevant to its potential occurrence in the
counties of the study area. Section 3.0 presents the potential of the proposed actions to affect these species.

2.1 OCELOT

The Ocelot is a small, spotted, feline found within a wide range of habitat from South America to isolated
populations in Arizona and south Texas. The Ocelot was Federally listed as endangered by the USFWS in
July 1982 (47 FR 31670-31672, USFWS, 1982). Ocelots are nocturnal hunters, about twice the size of an
average house cat. Threats to the ocelots include habitat loss and fragmentation, loss of genetic diversity,
and illegal hunting. Ocelots are nocturnal predators, and their diet consists of small mammals, reptiles,
birds, and rodents (USFWS, 2016).

2.1.1 Habitat

Ocelots inhabit a wide range of habitat from thorn scrub woodlands, coastal grasslands in Texas, and
tropical forests, rainforests, and cloud forests in its range in South America. Ocelots in Texas require dense
vegetation (greater than 75 percent canopy cover) with 95 percent shrub cover. Typical vegetation includes
brasil, honey mesquite, granjeno (Celtis pallida), and elbowbush (Forestiera angustifolia) (USFWS, 2016).

2.1.2 Range and Distribution

Ocelot range extends from southern Texas and southern Arizona through Central America, Ecuador, and
Argentina. There are historical records of ocelots in Florida and California. In Texas, recent live trapping
and camera surveys found populations of ocelots on the Yturria Ranch and East El Sauz Ranch in Willacy
County, the Laguna Atascosa National Wildlife Refuge in Cameron County, and in Jim Wells, Kleberg,
and Kenedy counties. In the U.S., they are primarily found in Cameron County, Texas. There are an
estimated 19 individual ocelots within the Laguna Atascosa National Wildlife Refuge and 38 total
individuals within Cameron County. The USFWS has not designated any Critical Habitat for the Ocelot.
Habitat fragmentation and lack of range connectivity is a large concern for populations of ocelots. Many
dispersing ocelots are victims of vehicle collisions (USFWS, 2016).

2.1.3 Presence Within the Study Area

Ocelots and their associated habitat are not found within the study area counties (TPWD, 2022). It is highly
unlikely that Ocelots occur within the study area.
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2.0 STATUS OF THE LISTED SPECIES

2.2 BLUE WHALE

The Blue Whale is the largest whale species in the world and can weigh over 330,000 pounds. Blue Whales
have long, slender bodies with variable mottling pattern. They are found worldwide and migrate thousands
of miles between foraging areas where they feed primarily on krill (NOAA, 2021b).

2.2.1 Habitat

Blue Whales are found in all oceans except for the Arctic Ocean. They primarily occur in waters where
krill is concentrated (NOAA, 2021a).

2.2.2 Range and Distribution

Blue Whales migrate seasonally between their summer feeding ground in the polar waters to winter
breeding grounds in the equatorial waters. In the North Atlantic, their range extends from the subtropics to
Greenland. They occur infrequently in the Gulf and Caribbean Ocean (NOAA, 2021a).

223 Presence Within the Study Area

There are only two documented records of Blue Whales in the Gulf. The only documented Texas record
was an individual stranding between Freeport and San Luis Pass in 1940 (Schmidly, 2004). It is unlikely
that the species would be found within the study area.

2.3 FIN WHALE

The Federally listed Fin Whale is the second largest whale in the world. Fin Whales are long and sleek with
a V-shaped head and hooked dorsal fin. They were historically hunted but more recently face threats from
vehicle collision, habitat degradation, and reduced prey abundance of krill, herring (Clupeidae), cod
(Gadidae) and other schooling fishes from overfishing (Schmidly, 2004; NOAA, 2021b).

2.3.1 Habitat
Fin Whales are found in deep offshore waters, away from the coast, in all major oceans (NOAA, 2021b).
2.3.2 Range and Distribution

Fin Whales occur within a wide range of latitude. Most migrate from the feeding areas around the poles
during the summer to the warmer waters of the tropics for breeding and calving (NOAA, 2021b).

233 Presence Within the Study Area

Fin Whales can be found year-round in the Gulf although there has only been one recorded observation
near Texas in 1951 (Schmidly, 2004). It is unlikely that the species would be found within the study area.
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2.0 STATUS OF THE LISTED SPECIES

24 HUMPBACK WHALE

The Humpback Whale has one of the longest migration routes of any whale species, travelling as much as
3,000 miles in the span of 36 days. Humpback Whales are primarily black with white markings on their
fins, tail, and underbellies. Since the ban on commercial whaling the population of humpbacks have been
steadily increasing. They face threats from ship strikes and entanglement in fishing gear (NOAA, 2021c¢).

2.4.1 Habitat

Humpback Whales are found in all the major oceans. They can be found in deep oceans and close to shore
(NOAA, 2021c¢).

2.4.2 Range and Distribution

Humpback Whales are typically found in high latitude feeding grounds during the warmer months and
migrate to tropical waters in the winter. The North Atlantic population of Humpback Whales are found
from the Gulf of Maine to Norway during the summers. Humpbacks migrate to the West Indies and Cape
Verde in the winter (NOAA, 2021¢).

243 Presence Within the Study Area

The only documented observation of a Humpback Whale in Texas waters was in 1992 near the Bolivar
Jetty in Galveston. The species is rare in the Gulf (Schmidly, 2004). This species is unlikely to occur in the
study area.

2.5 SEI WHALE

This migratory species can commonly be found in higher latitudes during the summer and equatorial waters
in the winter and fall. Individuals are long, sleek with dark blue-gray coloration and mottling. Sei Whales
also have a hooked dorsal fin and grooves that extend from their mouth to their bellies. They currently face
threats from ship collisions, entanglement with fishing gear, and habitat degradation (NOAA, 2021d).

2.5.1 Habitat
Sei Whales inhabit deeper waters away from the coastline (NOAA, 2021d).

2.5.2 Range and Distribution

Sei Whales are distributed in subtropical, tropical, and subpolar waters of the Atlantic, Indian, and Pacific
Ocean. Their migration pattern and breeding grounds are not known (NOAA, 2021d).
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2.0 STATUS OF THE LISTED SPECIES

2.5.3 Presence Within the Study Area

Sei Whales can be found in the Gulf and Caribbean Sea but no records exist for Texas (Schmidly, 2004). It
is unlikely for Sei Whales to occur within the study area.

2.6 SPERM WHALE

Sperm Whales are the largest tooth whales in the world. Sperm Whales are mostly dark gray with a large
head and single blowhole. They are proficient divers and often spend most of their time in deep waters
feeding. The average dive can last for 35 minutes and can reach depths of over 1,312 feet. Sperm Whales
currently face threats from vessel strikes, entanglement on fishing gear, ocean noise, marine debris, and oil
spills (NOAA, 2021e).

2.6.1 Habitat

Sperm Whales inhabit deep ocean waters where they dive and feed on squid, sharks, and fish (NOAA,
2021e).

2.6.2 Range and Distribution

Sperm Whales are the most common species of whale in the Gulf. Sightings and stranding have been known
to occur along the Texas Gulf (NOAA, 2021e).

2.6.3 Presence Within the Study Area

Although Sperm Whales are known to occur in the Gulf, they typically inhabit deep offshore waters
(Schmidly, 2004). The species is common with in the Gulf but would be rare within the study area.

2.7 WEST INDIAN MANATEE

The West Indian Manatee was Federally listed as endangered in 1967 (USFWS, 1967), the manatee was
reclassified as a threatened in May 2017 (82 FR 16668, USFWS, 2017b). Adult manatees are typically 9.8
feet long and can weigh around 2,200 pounds. They have two front flippers and a wide tail. Human threats
to the manatee include collisions with boats and ships, entrapment in gillnets and floodgates, poaching, and
ingesting marine debris. Natural mortality of manatees is caused by cold stress and outbreaks of red tide
caused by algal blooms (USFWS, 2001).

2.7.1 Habitat

West Indian Manatee are found in bays, estuaries, lakes, rivers, and shallow coastal waters. They are
intolerant of prolonged exposure to waters cooler than 68 degrees Fahrenheit (°F). During the winter, they
seek out and congregate in warmer waters at spring-fed rivers and power plant outfalls. They tend to avoid
areas with strong currents. Manatees are herbivores and feed on a variety of submerged, floating, and
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2.0 STATUS OF THE LISTED SPECIES

emergent vegetation (USFWS, 2001). Critical Habitat is designated in Florida, but none have been
designated in Texas (USFWS, 2022b).

2.7.2 Range and Distribution

The United States is believed to have the largest population of manatees. Most of the United States
population of manatees reside in Florida. During the warm summer months, manatees have been known to
migrate towards Rhode Island or Texas. Historically, manatees have been found in the Laguna Madre area.
Outside of the United States, West Indian Manatees occur in the Greater Antilles, Trinidad, on the east
coast of Mexico and Central America, and along the northern coast of South America (USFWS, 2001).

2.7.3 Presence Within the Study Area

Manatees have historically been an uncommon visitor along the Texas Gulf coast. Although extremely rare,
recent records of manatees in Texas exists for Cow Bayou, Copano Bay, Bolivar Peninsula, near Sabine
Lake, and at the mouth of the Rio Grande (Schmidly, 2004). Manatee sightings were observed near
Rockport as recently as 2004, West Galveston Bay in 2012, and Trinity Bay in 2014 (TPWD, 2004; Rice,
2012; Hooper, 2014). Within the Corpus Christi area, manatees were observed near Shoreline Boulevard in
the Corpus Christi Bay in 2009, 2014, and 2019 (Ren, 2019; Dawson, 2019). In 2021, manatees were
observed in Laguna Madre and South Padre Island (Aguirre, 2021; Von Preysing, 2021). The USFWS has
not designated Critical Habitat for the West Indian Manatee along the Texas coastline (USFWS, 2022b).
The occurrence of West Indian Manatees in the study area is possible, but not likely.

2.8 GIANT MANTA RAY

Giant Manta Rays are Federally listed threatened species and are known as the world’s largest species of
rays. Manta Rays have a large diamond shaped body with black backs, mostly white bellies, elongated
pectoral fins and two long lobes which extends from their mouth. Adult Manta Rays can have a wingspan
of 29 feet and weigh up to 5,300 pounds. The main threat to Giant Manta Rays is commercial fishing,
bycatch, and habitat loss (NOAA, 2021f).

2.8.1 Habitat

Giant Manta Rays are filter feeders and can often be found foraging in shallow coastal waters or open
oceans where they feed on zooplankton within the water column. Manta Rays can dive to depths of 3,280
feet (NOAA, 2021f). Nearshore, Manta Rays have been observed along sandy bottom areas, reefs, and
seagrass beds (USFWS, 2020a).

2.8.2 Range and Distribution

Giant Manta Rays are migratory and found worldwide in tropical, subtropical, and temperate waters and
commonly found offshore and inshore near coastlines. Within U.S. waters, Giant Manta Rays can be found
as far north as Long Island, New York, the Gulf, and the Caribbean Islands (NOAA, 2021f). The Flower
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2.0 STATUS OF THE LISTED SPECIES

Garden Banks National Marine Sanctuary, located approximately 100 miles from the Texas coastline, is
habitat and nursery for juvenile Manta Rays (Stewart et al., 2018).

2.8.3 Presence Within the Study Area

Manta Rays are common within the Gulf and around the Corpus Christi area. The Flower Garden Banks
National Marine Sanctuary is located approximately 190 miles from the study area. Barring a catastrophic
incident, the proposed project would not have any effect on the marine sanctuary or the Manta Ray nursery
habitat.

29 NORTHERN APLOMADO FALCON

The Northern Aplomado Falcon was Federally listed as endangered in 1986 (51 FR 6686, USFWS, 1986).
The Northern Aplomado Falcon subspecies is generally larger with a darker cummerbund than other
Aplomado Falcons (USFWS, 1990). The number of Aplomado Falcons began to decline through the 1900s.
The cause of the Northern Aplomado Falcon decline has been linked to the use of pesticides such as the
earlier use of DDT (dichloro-diphenyl-trichloroethane) causing thinning egg shells, habitat loss, the effects
of climate change on prey populations, and the increased presence of Great-horned Owls (Bubo
virginianus), which predate on the falcons (USFWS, 2014a).

2.9.1 Habitat

Habitat for the Northern Aplomado Falcon is typically coastal prairie and desert grasslands. In Texas, the
falcons can be found in open honey mesquite, oak (Quercus sp.), acacia (Acacia sp.) and yucca (Yucca sp.)
woodlands, grassland savannahs, and coastal prairie dunes. The falcons hunt in pairs over grasslands with
low cover and an abundance of small mammals and insects. The Northern Aplomado Falcon pairs prefer
nesting on stick platforms abandoned by other raptors and corvids. Breeding pairs have also been known
to nest on the ground, and on powerlines, trees, and yucca (USFWS, 2014a). No Critical Habitat has been
designated for the Northern Aplomado Falcon (USFWS, 2022b).

2.9.2 Range and Distribution

Historically, the Northern Aplomado Falcon was found from Trans-Pecos and south Texas, southern New
Mexico, and southeastern Arizona. In Mexico, the Aplomado Falcons can be found along the Atlantic
region of Mexico from northern Veracruz to the Yucatan Peninsula (USFWS, 2014a). Since their listing,
there have been reintroduction efforts of Northern Aplomado Falcon in west Texas, the King Ranch in
Kleberg County, Matagorda Island, and Laguna Atascosa National Wildlife Refuge (NWR) (TPWD,
2021b). There are established nesting populations in Brownsville and on Matagorda Island in Texas
(USFWS, 2014a).
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2.0 STATUS OF THE LISTED SPECIES

293 Presence Within the Study Area

The Northern Aplomado Falcon have been observed within the study area (eBird, 2022a). It is likely
populations of Aplomado Falcons occur throughout the study area including Mustang Island, Port Aransas,
and San Jose Island. Since the falcons are known to nest on San José Island and hunt along upland areas
along coastal barrier islands and coast, it is likely that the dredging or material placement activities along
the shoreline will affect the falcons (eBird, 2022a; pers. comm., M.K. Skoruppa [USFWS], 2022).

2.10 PIPING PLOVER

Piping Plovers are small, white to gray-colored shorebirds with a thin, solid black neck band. The Atlantic
Coast/Northern Great Plains population was Federally listed as threatened in 1985 (50 FR 5072650734,
USFWS, 1985b). Piping Plovers that winter in Texas and Louisiana are from both the Northern Great Plains
and Great Lakes populations. Approximately 35 percent of the global population of Piping Plovers winter
along the Texas Gulf coast (USFWS, 2003). Piping Plover populations are threatened due to habitat loss
and degradation from commercial, residential, and recreational development on the coast. In addition, they
are also impacted by wetland drainage, damming and channelization of rivers, and egg depredation by
predators (USFWS, 1996).

2.10.1 Habitat

From September to March, Piping Plovers are typically found along the Gulf coast shoreline using beaches,
sandflats, tidal mudflats, dunes, and dredge islands as loafing and foraging areas (Haig and Elliott-Smith,
2004). Along their summer range in the Great Lakes, populations were found utilizing sparsely vegetated
beaches, sandy substrates, unvegetated dunes, and inter-dune wetlands. The Northern Great Plains Piping
Plover population prefer gravelly substrates, alkali lakes, rivers, and reservoirs (USFWS, 2009a). Although
all populations winter along the Gulf coast, their summer ranges include the Great Lakes, Northern Great
Plains, and Atlantic Coast (USFWS, 1996). There are fourteen USFWS-designated Critical Habitats for
Piping Plover within the study area (Figure 4). Piping Plover Critical Habitat within the study area include
TX-3D: Padre Island, TX-5: Upper Laguna Madre, TX-6: Mollie Beattie Coastal Habitat, TX-7: Newport
Pass/Corpus Christi Pass Beach, TX-8: Mustang Island Beach, TX-9: Fish Pass Lagoons, TX-10A-C:
Shamrock Island and Adjacent Mustang Island Flats, TX-11: Blind Oso, TX-12: Corpus Christi, TX-13:
Sunset Lake, TX-14: East Flats, TX-15: North Pass, TX-16: San José Beach, and TX-18: Cedar
Bayou/Vinson Slough (USFWS, 2022b). However, not all designated Critical Habitat listed would be
directly affected by project construction or beneficial use.
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2.0 STATUS OF THE LISTED SPECIES

2.10.2 Range and Distribution

Piping Plovers breed on the northern Great Plains (Iowa, Minnesota, Montana, Nebraska, North and South
Dakota, Alberta, Manitoba, and Saskatchewan), the Great Lakes (Illinois, Indiana, Michigan, Minnesota,
New York, Ohio, Pennsylvania, Wisconsin, and Ontario), and the Atlantic Coast from Newfoundland to
Virginia. Wintering grounds are found along the Southern Atlantic and Gulf Coast from North Carolina to
Mexico (USFWS, 1986b).

2.10.3 Presence Within the Study Area

There are wintering populations of Piping Plovers that occur within the designated Critical Habitats and
study area (eBird, 2022b). Construction activities related to the project could temporarily disturb Piping
Plovers during construction. Placement of dredge material could potentially disturb the shorebird along
their foraging and roosting habitat. However, beneficial use of dredged material will eventually benefit
Piping Plovers by increasing wintering habitat and stabilizing the shoreline.

2.11 RUFA RED KNOT

Red Knots of the rufa subspecies (Calidris canutus rufa) are medium-sized sandpiper known for their red
plumage, bold eye stripe, and long migration route from the arctic to the southern tip of South America, a
migratory route of approximately 18,500 miles. The Rufa Red Knot was Federally listed as a threatened
species in 2014 (79 FR 73705-73748, USFWS, 2014b). Threats to the Rufa Red Knot include habitat loss
in wintering and breeding areas, reduction of food sources such as Horseshoe Crab eggs, and climate change
(USFWS, 2013a).

2.11.1 Habitat

Along the Texas coast, Rufa Red Knots use coastal marine and estuarine habitats such as large exposed
intertidal flats on the bay sides of barrier islands, beaches, and oyster reefs (NatureServe, 2021). Red Knots
forage for bivalves, gastropods, and crustaceans on beaches, oyster reefs, exposed bay bottoms (Baker et
al., 2013). In the evening, they roost on high sand flats and reefs protected from high winds and tides
(NatureServe, 2021). Their nesting grounds in northern Canada are in dry, slightly elevated tundra
locations. Nests are scraped patches on low vegetation containing lichen, moss, and leaves (USFWS,
2013a). The USFWS does not have any designated Critical Habitat for the Rufa Red Knot. However,
USFWS is considering Critical Habitat designation of coastal habitats along the Atlantic and Gulf. Along
the Gulf, this includes Gulf beaches, back bays, flats, and intermittently exposed seagrasses in Texas
(USFWS, 2021a).

2.11.2 Range and Distribution

Worldwide, there are six distinct subspecies of Red Knot, each with various morphological differences and
distinct migration routes. The migratory route for the Rufa Red Knot ranges from its breeding grounds in
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2.0 STATUS OF THE LISTED SPECIES

northern Canada to Tierra del Fuego on the tip of South America. Rufa Red Knots are found in Texas during
the wintering period, arriving in late July and staying on the coast until mid-May (USFWS, 2020b). The
wintering population in Texas occurs near Bolivar Flats in Galveston County, Mustang Island, and South
Padre Island (USFWS, 2007, 2015a). Estimates for the wintering population of Red Knots in Texas are
about 2,000 individuals (USFWS, 2013a, 2015a).

Delaware Bay is the largest and most important spring stopover site. It corresponds with the timing of
horseshoe crab (Limulus polyphemus) spawning which provides an important diet before their migration to
breeding ground in the Arctic. The population of Horseshoe Crabs in Delaware are also declining due to
harvesting of eggs for bait and adults for biomedical research. With low prey resources and lower body
masses, Red Knots could have difficulty completing their migration to the arctic for nesting (USFWS,
2013a).

2.11.3 Presence Within the Study Area

According to eBird (2022c¢), wintering populations of red knots are regularly observed within the study
area. Populations of Rufa Red Knots could be temporarily disturbed by construction activities related to the
project. However, beneficial use of dredged material placement areas is expected to improve roosting and
foraging habitats near the study area.

2.12 WHOOPING CRANE

Whooping Crane are the tallest birds in North America and are known for their call, size, and white
plumage. They were Federally listed as endangered on March 11, 1967 (32 FR 4001, USFWS, 1967).
Threats to whooping cranes include habitat loss, powerline collision, illegal hunting, and human
disturbances (Canadian Wildlife Service [CWS] and USFWS, 2007). Whooping Cranes have responded
positively to recovery efforts since their listing. The Aransas-Wood Buffalo population, which migrates
between Canada’s Wood Buffalo National Park and Aransas NWR, has increased from less than 50
individuals in 1941 to 506 individuals in 2020 (USFWS, 2020c).

2.12.1 Habitat

The wintering habitat in Texas within the Aransas NWR near Rockport and adjacent areas on the Gulf coast
are comprised of salt flats, marshes, and grasslands. Typical vegetation of these habitats includes salt grass
(Distichlis spicata), smooth cordgrass (Spartina alterniflora), Gulf cordgrass (Spartina spartinae), and sea
ox-eye (Borrichia frutescens). The refuge also maintains oak savannahs which contains live oak (Quercus
virginiana), redbay (Persea borbonia), and bluestem (Andropogon sp.) as habitat. Whooping Crane winter
diet consists of Carolina woltberry (Lycium carolinianum), Blue Crab (Callinectes sapidus), and clams
(Tagelus plebeius, Ensis minor, Rangia cuneate, Cyrtopleura costada, Phacoides pectinate, Macoma
constricta) (Allen, 1952; Chavez-Ramirez, 1996). During the summer and migration period, they feed
primarily on frogs, crayfish, insects, berries, and fish (USFWS, 2012). The USFWS designated Aransas
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2.0 STATUS OF THE LISTED SPECIES

NWR and adjacent lands including San Antonio Bay, Mesquite Bay, portions of Matagorda Island, and
Espiritu Santo Bay as Critical Habitat (43 FR 20942, USFWS, 1978a).

2.12.2 Range and Distribution

Historically, the Whooping Crane was once thought to number 10,000 individuals with a historical range
extending from central Mexico to the Arctic coast, and from Utah to New Jersey (CWS and USFWS, 2007).
More recently, the population rebounded from an all-time low of 15 individuals in 1941 to 442 wild
individuals in 2015 (USFWS, 2012, 2017a). There were several migration routes across the United States
from the Central Plains to Louisiana, Hudson Bay in Canada to the Atlantic Coast, and a route alongside
Sandhill Cranes through west Texas and into Mexico (CWS and USFWS, 2007). Currently there are several
populations of Whooping Cranes in Canada and the United States. There are non-migratory populations in
Louisiana and Florida and two migratory populations that winters in central Florida and Texas. The
migratory Texas population breeds and nests in Wood Buffalo National Park in northern Alberta, Canada
during the summer and flies south to Aransas NWR where they spend the winter (USFWS, 2012).

2.12.3 Presence Within the Study Area

According to eBird (2022d) data, Whooping Cranes have been observed within the study area. Populations
of Whooping Cranes could be temporarily disturbed by construction related activities near the shoreline.
However, beneficial use of dredged material is expected to stabilize shoreline and protect foraging habitat
for the cranes.

2.13 EASTERN BLACK RAIL

The Eastern Black Rail are small black birds with white speckling on their back and wings with long dark
legs and red eyes. The species was listed by the USFWS in 2020. Black Rails are threatened by habitat loss,
invasive species, changes to hydrology, mangrove encroachment, and habitat fragmentation. Due to its
small and cryptic nature, little is known about the species (USFWS, 2020d).

2.13.1 Habitat

Black Rails occupy salt, brackish, and freshwater marshes. The Gulf coast subspecies can be found in higher
elevation wetland areas with shrubby vegetation and dense cover. Their habitats included high elevation
zones dominated by Gulf cordgrass (Spartina spartinae), salt meadow cordgrass (S. patens), eastern
baccharis (Baccharis halimifolia), salt grass (Distichlis spicata), and sea oxeye (Borrichia frutescens)
(USFWS, 2020d).

2.13.2 Range and Distribution

Black Rails are partially migratory and are found within the U.S., Caribbean, and South America. Within
the United States, they were historically found in inland states such as Colorado, Arkansas, Nebraska,
Oklahoma, and Ohio. Black Rails are found year-round in Texas, Florida, South Carolina, and North
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Carolina from March to August (USFWS, 2020d). No Critical Habitat was designated for the species
(USFWS, 2022b).

2.13.3 Presence Within the Study Area

It is likely that Eastern Black Rails are found within the study area. There are no planned actions that would
directly impact coastal marshes where black rails inhabit. Black rails could be temporarily disturbed by
construction activities related to the project. However, beneficial use of dredged material is expected to
stabilize shorelines and increase marsh habitats.

2.14 ATTWATER’S GREATER PRAIRIE CHICKEN

The Attwater’s Greater Prairie Chicken is a subspecies of the Greater Prairie Chicken (Tympanuchus
cupido). The Attwater’s Greater Prairie Chicken was Federally listed as an endangered in 1967 (32 FR
4001, USFWS, 1967). The birds are well known for their unique mating display where the males congregate
at breeding grounds called leks in the springtime. Their mating behavior includes inflating their air sacs and
producing low ‘booming’ calls to attract females. The main threats to the Attwater’s Greater Prairie Chicken
are loss of grassland prairie habitat, depredation, invasive fire ants, and poor brood survival (USFWS,
2010a).

2.14.1 Habitat

The Attwater’s Greater Prairie Chicken require unfragmented tallgrass prairie habitat maintained by
periodic wildfires. Common plant species associated in suitable habitat include little bluestem
(Schizachyrium scoparium), big bluestem (Andropogon gerardi), and switchgrass (Panicum virgatum).
Optimal habitat contains abundant open spaces and little to no woody cover or artificial structures (USFWS,
2010a). No Critical Habitat has been designated by the USFWS (2022b).

2.14.2 Range and Distribution

Historical accounts of the Attwater’s Greater Prairie Chicken suggested a population of more than 1 million
individuals on approximately 6 million acres of native coastal prairie from south Texas to Louisiana.
Historically found in all counties along the Texas-Louisiana Gulf coast, the prairie chickens were extirpated
from Louisiana in 1919. The population of the prairie chickens has steadily decreased from 8,000
individuals in 1937 to approximately 90 individuals in 2009. A small population was introduced to the
Texas City Prairie Preserve in 2008, but subsequent reintroduction efforts were discontinued. There are
presently only two populations of the Attwater’s Greater Prairie Chicken in Texas: Attwaters Prairie
Chicken NWR in Colorado County and at release sites in Goliad, Refugio, and Victoria counties (Williams
and Harrell, 2009).
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2.14.3 Presence Within the Study Area

The prairie chicken current range exist further inland within upland habitats. They are extremely rare
outside of their known areas. It is highly unlikely that the Attwater’s Prairie Chicken occur within the study
area. There is no preferred habitat within the study area.

2.15 GREEN SEA TURTLE

The Green Sea Turtle was Federally listed as threatened in 1978, except for the Florida and the Pacific
Coast of Mexico (including the Gulf of California) where it is listed as endangered (43 FR 32800-32811,
USFWS, 1978b). In 2015, the USFWS identified 11 distinct population segments worldwide (80 FR 15272—
15337, USFWS, 2015b). The proposed distinct population segments rule would continue to list the North
Atlantic Population (which includes Texas) as threatened. Primary threats to worldwide populations of
Green Sea Turtle includes harvesting of adults and eggs, capture in fishing gear, and incidental take from
dredging activities (NOAA, 2021g).

2.15.1 Habitat

Green Sea Turtle utilize shallow habitats such as lagoons, bays, inlets, coral reefs, shoals, estuaries, and
other areas with an abundance of marine algae and sea grasses. Female Green Sea Turtles prefer nesting on
high energy beaches with deep sand. Green Sea Turtle nests are common in Texas. National Park Service
(NPS) biologists located 28 Green Sea Turtle nests on the Padre Island National Seashore, one on Mustang
Island in 2020, and one on South Padre in 2021 (NPS, 2021). Green Sea Turtles are omnivores and consume
seagrasses, algae, jellyfish, crustaceans, and mollusks (USFWS, 1991).

2.15.2 Range and Distribution

Green Sea Turtles are found worldwide in tropical and subtropical waters. The North Atlantic population
includes species within the U.S. Virgin Islands, Puerto Rico, and the continental United States from
Massachusetts to Texas. Many Green Sea Turtles nest on the east coast of Florida while relatively small
numbers nest in Georgia, North Carolina, and Texas (USFWS, 1991). The USFWS has not designated any
Critical Habitat in Texas (USFWS, 2022b).

2.15.3 Presence Within the Study Area

Green Sea Turtles are common within the Corpus Christi Bay and the study area. Dredging for channel
widening and maintenance, overnight lighting, and the increase in turbidity from construction operations
could have a negative effect on the species. After the project is complete, vessel traffic is expected to
decrease within the CCSC which may result in lower collision rates. Sea turtles may also benefit from
having additional beach nesting habitat from beneficial use of dredged materials (beach nourishment),
compared to beaches that do not receive nourishment (Gallaher, 2009).
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2.16 HAWKSBILL SEA TURTLE

The Hawksbill Sea Turtle was Federally listed as endangered by the USFWS in 1970 (35 FR 8491-8498,
USFWS, 1970a). The species is named after its distinctive sharp, curved beak and decorative shell. The
primary global threat to the species is loss of coral reef habitat and associated communities, recreational
use of nesting beaches, capture from fishing nets, and vessel strikes. Because of their unique sunburst

carapace, individuals are harvested for their shells as well as for leather, oils, and other goods (NOAA,
2021h).

2.16.1 Habitat

Hawksbill Sea Turtles occupy a variety of different habitat at different life stages. Post-hatchling sea turtles
are commonly found in pelagic waters among Sargassum rafts in convergence zones. Juvenile and adult
hawksbills are more commonly found in coastal waters, estuaries, and mangrove bays where the turtles
feed primarily on sponges (USFWS, 1993). The USFWS designated Critical Habitat near Mona Island and
Isla Monito in Puerto Rico, no Critical Habitat has been designated in Texas (USFWS, 2022b).

2.16.2 Range and Distribution

Hawksbill Sea Turtles are circum-tropical and found within the Indian, Pacific, and Atlantic oceans. Nesting
locations are widely distributed, scattered, low in number, and poorly documented (USFWS, 1998). Along
the continental United States, the Hawksbill Sea Turtles can be regularly found in Florida and Texas
(USFWS, 1993). Primary nesting areas in the United States are in Puerto Rico, U.S. Virgin Islands,
southeast coast of Florida, and the Florida Keys. The first and only Hawksbill Sea Turtle nest in Texas was
discovered in 1998 on the Padre Island National Seashore (NPS, 2021).

2.16.3 Presence Within the Study Area

The likelihood of encountering a Hawksbill Sea Turtle within the study area would be uncommon but
possible. Dredging for channel widening and maintenance, overnight lighting, and the increase in turbidity
from construction operations could have a temporary negative effect on the species. The turtles may benefit
from having improved beach nesting habitat from beneficial use of dredged materials (beach nourishment),
compared to beaches that do not receive nourishment (Gallaher, 2009). Vessel traffic is expected to decrease
after completion of the project which may result in lower vehicle collision with sea turtles.

2.17 KEMP’S RIDLEY SEA TURTLE

The Kemp’s Ridley Sea Turtle was Federally listed as endangered in 1970 (35 FR 18319-18322, USFWS,
1970b). They are the smallest known species of sea turtle. Adults are usually 2 feet in length and weigh up
to 100 pounds. Threats to the Kemp’s Ridley Sea Turtle include collection of eggs and adults for meat and
other products, habitat loss, incidental take from shrimp trawlers and dredge hoppers, ship collision, and
use of explosives to clear debris (NOAA, 2021i). Populations of nesting Kemp’s Ridley Sea Turtles in
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Texas have steadily increased due to nest protection and the use of Turtle Excluder Devices on fishing
trawlers and dredging ships (USFWS, 2011a).

2171 Habitat

Kemp’s Ridley Sea Turtles occupy a variety of habitat at different life stages. Post-hatch sea turtles occupy
the oceanic zone, foraging around Sargassum rafts, and are passive migrants in the Gulf Loop Current.
Juvenile and adult sea turtles are more commonly found in shallow coastal and estuarine waters feeding on
crabs, bivalves, jellyfish, and other crustaceans (Campbell, 2003; USFWS, 2011a). The USFWS has not
designated any Critical Habitat in Texas (USFWS, 2022b).

2.17.2 Range and Distribution

Kemp’s Ridley Sea Turtles are found throughout the Gulf and western Atlantic from New England to
eastern Mexico. They gather for nesting in large groups called an “arribada.” Kemp’s Ridley Sea Turtle
nest areas are primarily found on the beaches near Tamaulipas, Veracruz, and Campeche, Mexico
(Campbell, 2003). In the United States, nesting occurs throughout Texas with the greatest numbers on the
Padre Island National Seashore, and occasionally in Florida, Alabama, Georgia, South Carolina, and North
Carolina (USFWS, 2011a). In 2021, 198 Kemp’s Ridley Sea Turtle nests were recorded in Texas (NPS,
2021).

2.17.3 Presence Within the Study Area

The likelihood of encountering a Kemp’s Ridley Sea Turtle within study area is common. Dredging for
channel widening and maintenance, overnight lighting, and the increase in turbidity from construction
operations could have a temporary negative effect on the species. Vessel traffic is expected to decrease after
completion of the project, which may result in lower vehicle collision with sea turtles. The turtles may
benefit from having improved beach nesting habitat from beneficial use of dredged materials (beach
nourishment), compared to beaches that do not receive nourishment (Gallaher, 2009).

2.18 LEATHERBACK SEA TURTLE

The Leatherback Sea Turtle was Federally listed as an endangered in 1970 (35 FR 8491-8498, USFWS,
1970a) by the USFWS and NMFS. They are the largest turtle species in the world, reaching up to 6 feet in
length and 650 to 1,200 pounds, and the only sea turtle without a bony shell. Major threats to the species
include egg collection, fishing bycatch, and nesting habitat loss (NOAA, 2021j).

2.18.1 Habitat

Leatherback Sea Turtles are pelagic and spend most of their time in open oceans, but forage in coastal
waters during nesting season. The turtles feed primarily on jellyfish and tunicates. In the Gulf they
commonly feed on cabbagehead (Stomolophus sp.) and moon jellyfish (4urelia sp.). Due to their large body
mass and insulating fat layer, Leatherback Sea Turtles can be found in colder waters as far north as
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Newfoundland and the Pacific northwest and can dive as deep as 4,200 feet (NOAA, 2021j; NPS, 2020a).
The USFWS has not designated Critical Habitat for the Leatherback Sea Turtle in Texas (USFWS, 2022b).

2.18.2 Range and Distribution

Leatherbacks have one of the largest migratory distributions of any reptile. They are found in tropical and
temperate waters in the Atlantic, Pacific, and Indian oceans. Leatherback Sea Turtles can be found in the
Gulf, Puerto Rico, U.S. Virgin Islands, and along the Atlantic coast to Maine. In the United States,
leatherbacks nest on Puerto Rico, U.S. Virgin Islands, and southeast Florida (USFWS, 1992). Leatherback
nesting in Texas is extremely rare. Leatherback Sea Turtle nests were recorded on Padre Island in the 1930’s
and 40’s. Most recently, a Leatherback Sea Turtle nest was located at Padre Island National Seashore in
2008 (NPS, 2021). No Leatherback Sea Turtle nests have been known to occur anywhere in Texas since
then (NPS, 2020a).

2.18.3 Presence Within the Study Area

The likelihood of encountering a Leatherback Sea Turtle within the study area is very rare. Two
Leatherback Sea Turtles were stranded in 2020 off the Texas coast and reported in the Sea Turtle Stranding
and Salvage Network (STSSN, 2020). There have been documented Leatherback Sea Turtle nests in Texas
in 2008 and 2021 (Shaver et al., 2019; pers. comm., Donna Shaver [NPS], 2021). Dredging for channel
widening and maintenance, overnight lighting, and the increase in turbidity from construction operations
could have a temporary negative effect on sea turtle species. Sea turtles may benefit from having improved
beach nesting habitat from beneficial use of dredged materials (beach nourishment), compared to beaches
that do not receive nourishment (Gallaher, 2009).

2.19 LOGGERHEAD SEA TURTLE

In 2011, the NMFS and USFWS determined that Loggerhead Sea Turtles were composed of nine distinct
population segments. The Northwest Atlantic population segment, which includes Texas, was Federally
listed as threatened (76 FR 58868—58952, USFWS, 2011b). The Loggerhead Sea Turtle is known for their
large head and powerful jaw, which they use to break coral and shellfish. Threats to Loggerhead Sea Turtles
include bycatch from shrimp trawling, incidental take from dredging activities, nesting habitat loss, direct
harvest, and pollution (NMFS, 2008; NOAA, 2021k).

2.19.1 Habitat

Female Loggerhead Sea Turtles typically nest on high energy, steeply sloped, coarse-grained subtropical
beaches in the summer. Post-hatchlings are typically found associated with Sargassum rafts in convergence
zones within the Gulf and North Atlantic. Juvenile and adult Loggerhead Sea Turtles occupy the neritic
zone where they feed primarily on mollusks and benthic crabs (USFWS, 2011b). In 2013, NMFS and
USFWS finalized Critical Habitat for the Loggerhead Sea Turtle. The proposed Critical Habitat is located
along coastal areas in North Carolina, South Carolina, Georgia, Florida, Alabama, and Mississippi
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(USFWS, 2013b). The USFWS has not designated Critical Habitat for loggerheads in Texas (USFWS,
2022b).

2.19.2 Range and Distribution

Loggerhead Sea Turtles are circumglobal and inhabit temperate and tropical waters of the Atlantic, Pacific,
and Indian oceans. In the Atlantic, they can be found as far north as Newfoundland and as south as
Argentina (NOAA, 2021k). Two Loggerhead nests were discovered along the Padre Island National
Seashore in 2020 and two nests were discovered in 2021 (NPS, 2020b, 2021).

2.19.3 Presence Within the Study Area

The likelihood of encountering a Loggerhead Sea Turtle within the study area is uncommon but possible.
According to STSSN (2020), 77 Loggerhead Sea Turtles were stranded or incidentally captured in Texas
in 2020. Dredging for channel widening and maintenance, overnight lighting, and the increase in turbidity
from construction operations could have a temporary negative effect on the species. The turtles may benefit
from having improved beach nesting habitat from beneficial use of dredged materials (beach nourishment),
compared to beaches that do not receive nourishment (Gallaher, 2009). Vessel traffic is expected to decrease
after completion of the project which may result in lower vehicle collisions with sea turtles.

2.20 FALSE SPIKE

The False Spike is a medium-sized freshwater mussel species proposed by the USFWS for listing as an
endangered species (86 FR 47916-48011). The exterior shell shape is elongate-oval; color is olive, brown
to black sometimes with greenish rays (Howells, 2014). Host fish include Blacktail Shiners (Cyprinella
venusta), Red Shiners (C. lutrensis), and other minnow species (86 FR 47916-48011).

2.20.1 Habitat

The False Spike occurs in larger creeks and rivers with sand, gravel, or cobble substrates with slow to
moderate flows. The species is not found in impoundments or deep waters (Howells, 2014).

2.20.2 Range and Distribution

Currently, the False Spike is known to occur in four populations: the Little River and some tributaries within
the Brazos River basin, lower San Saba and Llano Rivers within the Colorado River basin, and lower
Guadalupe River (Howells, 2014).

2.20.3 Presence Within the Study Area

False Spikes are found further inland and beyond any construction activities or impacts. The mussel species
are intolerant of brackish or saline waters. It is unlikely that the False Spike would be found within the
study area.
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2.21 GUADALUPE ORB

The Guadalupe Orb is a small-sized freshwater mussel species proposed by the USFWS for listing as
endangered (86 FR 47916-48011). The species was recently separated from the Texas Pimpleback (C.
petrina). The exterior shell shape is round or suboval and can reach up to 2.5 inches in length. Shell color
is yellow to tan, brown to black sometimes with greenish rays or concentric blotches (Howells, 2014).
Guadalupe Orb shell is generally thinner and more compressed than Texas Pimpleback. Host fish include
Channel Catfish (Ictalurus punctatus), Flathead Catfish (Pylodictis olivaris), and Tadpole Madtom
(Noturus gyrinus) (86 FR 47916-48011).

2.21.1 Habitat

Guadalupe Orbs occur in moderate to larger creeks and rivers with mud, sand, or gravel substrates at depths
less than 2 meters. The species is not found in impoundments (Howells, 2014).

2.21.2 Range and Distribution
The Guadalupe Orb only occurs within the Guadalupe River basin (Howells, 2014).

2.21.3 Presence Within the Study Area

Guadalupe Orbs are found further inland and beyond any construction activities or impacts. The mussel
species are intolerant of brackish or saline waters. It is unlikely that the Guadalupe Orb would be found
within the study area.

2.22 MONARCH BUTTERFLY

The Monarch Butterfly is a candidate species for federal listing. USFWS has determined that listing the
species was warranted, but a timeline on when listing is undetermined (85 FR 81813-81822). Adult
Monarch Butterflies are large with bright orange wings with black borders and white spots. During the
breeding season, monarch butterflies lay their eggs on milkweed (Asclepias sp.) plants. Larval caterpillars
feed on the milkweed for a few weeks before pupating into a chrysalis and emerging 6-14 days later as an
adult butterfly. Due to their short lifespan, there are multiple generations of Monarch Butterflies within a
breeding season and along their 3,000-mile migratory route. Monarch migration begins in early spring from
February to March (USFWS, 2019).

2.22.1 Habitat

Due to their long migratory routes, monarch butterflies can be found in a variety of habitats. During their
breeding season, Monarchs are typically found in open grass areas and plains. Important nectar sources
include Coreopsis sp., goldenrods (Solidago sp.), Asters (Carlquistia sp.), gayfeathers (Latris sp.),
coneflowers (Echinacea sp.), and milkweeds (A4sclepias sp.). Monarchs also utilize deciduous and
evergreen trees to roost overnight. Monarch butterflies migrate to Mexico where they overwinter from
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August to November. At their overwintering sites, they may roost on eucalyptus trees (Eucalyptus
globulus), Monterey pines (Pinus radiata), and Monterey cypress (Cupressus macrocarpa) or narrow-
leaved trees such as willows (Salix sp.) and pines (Pinus sp.) (USFWS, 2019).

2.22.2 Range and Distribution

Monarch butterflies are found throughout North America and in various locations around the globe. The
eastern population (east of the Rocky Mountains) in North America migrates north from central Mexico to
the US and Canada. The western population migrates from Baja California to northern California (USFWS,
2021b).

2.22.3 Presence Within the Study Area

The eastern population of monarch butterflies can be found throughout Texas during its migratory season.
Individuals have been observed along the coast and within the study area. The project is not expected to
impact monarch butterfly habitat. The monarch butterfly host plant, milkweed is not commonly found along
the shoreline. It is unlikely that the project will affect populations of monarch butterfly.

2.23 SLENDER RUSH-PEA

The slender rush-pea was Federally listed as endangered in 1985 (50 FR 45614-45618, USFWS, 1985c).
Slender rush-pea is a small, perennial legume with compound leaves and delicate yellow-orange flowers
(TPWD, 2021c). Much ofits historical range has been converted to croplands and individuals must compete
with non-native grasses such as the Kleberg and King Ranch bluestem (USFWS, 2008). Additional threats
to the plant include cattle grazing, herbicide use, habitat loss, and climate change.

2.23.1 Habitat

Slender rush-pea is commonly found in patches of native short- and mid-grass prairie adjacent to permanent
or intermittent creeks (USFWS, 2008). There is no Federally designated Critical Habitat for the slender
rush-pea.

2.23.2 Range and Distribution

The slender rush-pea is found in two Texas counties, Kleberg and Nueces in coastal prairie habitat. The
largest population can be found at the St. James cemetery in Bishop, Texas. There have been no other
populations reported outside of the two counties (USFWS, 2008).

2.23.3 Presence Within the Study Area

The slender rush-pea is found in a few well-documented locations within Nueces County, farther inland
than any construction related activities. It is unlikely that the project impacts would affect the plant.
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2.24 SOUTH TEXAS AMBROSIA

The South Texas ambrosia was Federally listed as endangered in 1994 (59 FR 43648-43652, USFWS,
1994). The South Texas ambrosia is a perennial herbaceous plant with gray-green leaves and yellow
inflorescence flowers. The primary threat to the south Texas ambrosia is habitat loss, agricultural
conversion of prairie, competition with non-native grasses, and urban development (USFWS, 2010b).

2.24.1 Habitat

The South Texas ambrosia is commonly found in lower elevations in well-drained, heavy soils in
association with subtropical woodlands with coastal prairies and savannahs. Extant populations are found
in sites with native grasses such as Texas grama (Bouteloua rigidiseta) and buffalograss (Buchloe
dactyloides) and maintained with regular mowing and minimal tilling. There is no Federally designated
Critical Habitat for the South Texas ambrosia (USFWS, 2010b).

2.24.2 Range and Distribution

Historically, populations of the South Texas ambrosia have been found within Cameron, Jim Wells,
Kleberg, and Nueces counties in South Texas, and the state of Tamaulipas in Mexico. More recently, there
are six documented sites with the species in fragmented habitats within Kleberg and Nueces counties
(USFWS, 2010b).

2.24.3 Presence Within the Study Area

The South Texas ambrosia is presently located inland in Nueces County, away from the coast. Outside of
their known sites, the presence of other populations is unknown due to private property restrictions and lack
of historical documentation. It is unlikely that South Texas ambrosia is found within the study area.

2.25 BLACK LACE CACTUS

The black lace cactus was Federally listed as endangered in 1979. The black lace cactus is a small columnar-
shaped cactus with pink flowers. Individuals can be found with single stem or with multiple branches. The
primary threat to the cactus species is habitat loss from brush clearing, collection, and encroachment of
non-native grasses (USFWS, 1987)

2.25.1 Habitat

The black lace cactus is found in sandy-loam brush tracts in saline soils (USFWS, 1987). Habitat for the
cacti can be found in mesquite brush openings along streams within the coastal plains at low elevation
(USFWS, 2009b). The black lace cactus is associated with thorn scrub species such as honey mesquite,
huisache (Acacia farnesiana) and Texas pricklypear (Opuntia sp.). There is no Federally designated critical
habitat for the black lace cactus (USFWS, 2022b).
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2.25.2 Range and Distribution

The population of black lace cacti are known in only three Texas counties: Jim Wells, Kleberg, and Refugio.

All the known populations are found on private lands.
2.25.3 Presence Within the Study Area

The black lace cactus is found in a few well-documented locations within Refugio County, farther inland
than any construction related activities. No suitable habitat for the cactus exists within the study area, it is
unlikely that the black lace cactus would be affected by the project.
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3.0 DIRECT, INDIRECT, AND CUMULATIVE EFFECTS
FROM THE PROPOSED PROJECT

This section details the direct, indirect, and cumulative effects of the Proposed Action Alternative described
in Section 1.3. Proposed CDP activity includes dredging and fill placement and maintenance dredging. The
effects of the proposed CDP on listed species and their habitat include noise, water quality, and habitat
modification. Noise, turbidity, and water quality impacts would be short-term and limited to the duration
of dredging and construction activities. Conservation measures would be applied to minimize these effects.

3.1 NOISE

Sound waves can be used by fish, sea turtles, and marine mammals to interpret their surrounding
environments, detect predators and prey, orient themselves during migration, attract mates, aggregate,
engage in territorial behavior, and for acoustic communication. Excessive underwater noise could lead to
communication impairment, disturbance, and potentially increase predation, disease, starvation, and death
(Peng et al., 2015). Behavioral changes could cause marine species to alter their movements and foraging
patterns. On land, noise from construction activity can potentially disturb birds, mammals, and other
wildlife. There are a variety of noise from underwater activities associated with the project including from
dredging, pile driving, and general construction. Dredge-related noise are produced from the rotating
cutterhead, pumps, generators, ship propulsion, and from the sound of the sediment slurry moving through
the pipe. Noise from dredging activities is dependent on the type of dredge used. A cutter suction dredge
can produce noise from 168 to 175 decibels. A trailing suction hopper dredge can produce noise ranging
from 172 to 190 dB (McQueen et al., 2018). Vibratory or impact hammers used to drive piles into the
sediment can produce noise up to 180 to 200 dB (NRC, 2012).

Anthropogenic noise can cause auditory masking and changes in individual and social behaviors. Noise
impact is expected to be temporary. Disturbed wildlife would be able to move to adjacent habitats and
recolonize the project area once construction is completed. Construction noise can be reduced by utilizing
air bubble curtains, temporary noise attenuation piles, filled fabric barriers, or cofferdams (NRC, 2012).
Since the deepening of the channel is expected to decrease vessel traffic throughout the ship channel and
Corpus Christi Bay, it is expected that the level of ocean noise within the area will decrease after the
completion of the channel deepening project. Offshore vessel traffic and noise is expected to remain
generally the same.

3.2 ENTRAINMENT IN DREDGING EQUIPMENT

Operation of hopper dredges, suction dragheads, and relocation trawlers are potential sources of mortality
and injury to sea turtles and manatees. Impacts may also include avoidance of the project area from dredging
activities for beach nourishment material and marsh fill. To reduce the potential for incidental take, the
USACE would adhere to the proposed avoidance and minimization measures provided by NMFS (2007).

The avoidance, minimalization, and conservation measures that would be implemented include onboard
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observers, physical screening, sea turtle deflecting dragheads and pumps, Sea Turtle Stranding and Salvage
Network notification and relocation trawling (more detail in Section 4.8 below) (NMFS, 2007). Stranded
or injured marine mammals should be reported to the Texas Marine Mammal Stranding Network. Any harm
to individuals would be reported as take. Should incidental take occur because of the proposed CDP, the
USACE and the PCCA has an incidental take allotment.

33 TURBIDITY AND RESUSPENDED SEDIMENTS

Dredging, dredge material placement, and construction activity on the water can affect water quality by
increasing turbidity within the water column. Generally, the amount of suspended sediments would be
highest next to dredging and placement areas. The amount and extent of resuspension is a result of sediment
properties, site conditions, obstructions, and operational considerations of the dredging equipment and
operator.

Increased turbidity can affect fish, sea turtles, manatees, and shorebirds by interfering with foraging
activities, gill tissue or respiratory damage, physical stress, and behavioral changes (Wilber and Clarke,
2001) (see Section 4.2.2 [Aquatic Resources] of the Draft Environmental Impact Statement). The level of
impact would be limited to the exposure time and the concentration of suspended sediments. An increase
in suspended sediments from dredging may cause sea turtles and marine mammals to alter their movements.
Fish, sea turtles, manatees, and other marine mammals are mobile and can relocate to adjacent undisturbed
areas (Johnson, 2018). Increases in turbidity would be temporary, lasting only a few days after dredging
and placement operations and would not extend far beyond the area of disturbance. Control measures, such
as silt curtains, could be used if turbidity levels are excessive. Regular maintenance dredging to maintain

the depth of the channel is also expected to cause temporary and localized turbidity.

3.4 DISSOLVED OXYGEN, SALINITY, AND WATER
TEMPERATURE

Water quality in the Corpus Christi Bay and along the Texas Gulf coast is highly variable depending on the
season, weather, and water depth. Construction activities associated with the project are expected to cause
temporary changes to the water quality. Based on hydrodynamic and salinity modeling analysis by W.F.
Baird and Associates (2022), minor increases in salinity are anticipated because of Alternative 1 compared
to the No-Action. Average salinity levels are anticipated to increase less than 1 parts per thousand in the
Corpus, Nueces, Redfish, and Aransas Bays with up to a 3 ppt change at the outlet of Nueces Bay and in
the vicinity of the deepened channel. Some localized changes in salinity of less than &3 ppt in the proposed
dredge area and connected navigation channels may occur (W.F. Baird and Associates, 2022). Activities
associated with offshore placement and placement actions targeting BU of dredged material are not
anticipated to impact salinity levels in the project area. Average salinities in the study area range from 30
to 36 ppt, with dry years having salinity levels above 32 ppt and wet years around 25.5 ppt (Montagna et
al., 2021). This salinity increase is not expected to alter fauna. This minor increase in salinity is not expected
to impact fauna as most organisms occupying these environments are ubiquitous along the Gulf coast and
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can tolerate a wide range of salinities (Pattillo et al., 1997). Temporary decreases in dissolved oxygen
associated with dredging activity is anticipated to be localized to the project area and last a couple of days.

3.5 CUMULATIVE EFFECTS

A cumulative impacts assessment takes into consideration the impact on the environment, which results
from the incremental impact of the proposed action when added to other past, present, and reasonably
foreseeable actions. Cumulative impacts can result from individually minor but collectively significant
actions taking place over a given period of time. Impacts include both direct and indirect effects. Direct
effects are caused by an action and occur at the same time and place as the proposed action. Indirect effects
are caused by the action, occur later in time, and are farther removed in distance; however, they are still
reasonably foreseeable. Ecological effects refer to effects on natural resources and the components
(including listed species), structures, and functioning of affected ecosystems, whether direct, indirect, or

cumulative.

The Proposed Action Alternative would have several effects on listed species. The proposed action would
result in temporary and localized increases in turbidity which can reduce sea turtle and shorebirds feeding
efficiency. Dredging can also impact sea turtles and manatees with direct impacts. Associated construction
noise and light could also affect listed species. By utilizing biological observers or other best management
practices, harm to threatened and endangered species can be avoided or minimized. Other methods such as
using turtle deflector, turtle excluder devices, relocation trawling, or limiting the use of hopper dredging
from December to March can avoid and minimize impacts. Noise related to construction activities such as
dredging and pile driving can interfere with acoustic communication and harm auditory organs in wildlife
species such as marine mammals, sea turtles and fish. Noise impact is expected to be temporary and
localized. Construction noise can be reduced by utilizing air bubble curtains, temporary noise attenuation
piles, filled fabric barriers, or cofferdams (NRC, 2012). Any spills can impact several Federally listed
species. If it is uncontained, an oil spill can harm wildlife and aquatic species. If not immediately contained,
the spill can spread to nearby shorelines and impact sea turtles, shorebirds, and wildlife. Dredging and
placement actions may disturb shorebirds such as Piping Plover and Red Knots. Triton Environmental
Solutions (2021, 2022) observed Piping Plovers and Red Knots utilizing PAs and BU sites within the project
area. Placement actions would temporarily impact foraging grounds and construction activities may disturb
shorebirds via lights, turbidity, and noise. Scheduling dredge and placement actions targeting BU outside
of the wintering period of listed shorebirds and nesting period for sea turtles can avoid and minimize these
disturbances. Additional beneficial use placement actions could potentially benefit Federally listed species
such as Piping Plovers and Red Knots by nourishing or restoring habitats. Designated Piping Plover Critical
Habitat can be found throughout the project area on Mustang Island, San José Island, Port Aransas, and
along Corpus Christi Bay. Placement actions could potentially increase shoreline habitat within designated
Critical Habitat on San José Island and Mustang Island. These beach nourishment actions may also benefit
nesting sea turtles. Whooping Crane habitat may benefit from placement actions targeting BU as well.
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Past, present, and reasonably foreseeable actions with dredging or construction activities, and resultant ship
traffic, can potentially impact listed shorebirds, marine mammals, and sea turtles. Noise and light during
construction can also result in impacts these species, although these effects would be minor and temporary.
If any of these projects undergo construction in timeframes that overlap with the Proposed Action
Alternative, there could be minor, temporary, and localized cumulative effects to listed species. Various
infrastructure can convert potential habitats for listed species, and any habitat conversions associated with
placement actions may contribute to cumulative impacts of habitat loss. Ecosystem restoration initiatives
typically yield beneficial effects on listed species, and in conjunction with the proposed actions, PAs could
result in beneficial cumulative effects.

Most actions were identified primarily through a comprehensive review of the USACE regulatory permit
database for permits within the four counties within the study area (Nueces, San Patricio, Refugio, and
Aransas counties). Individual project documents, such as public notices, draft and final Environmental
Assessments and EIS’s, Records of Decision, newspaper articles, planning documents, and project websites
or fact sheets, were also reviewed for impacts to the resource areas. Some of the projects are undergoing
revisions that may alter their eventual environmental impact, but it has relied upon the best available
information in existing published documents. Table 2 includes the projects included within the Cumulative
Effect Analysis (CEA).

Table 2
Past, Present, and Reasonably Foreseeable Projects

PI‘;)]_])C ot Project Name CE(?; j)sgiem Action Type

1 Blueyvater Texas Terminal/Midway Tank 1 Deepwater .PorF/ Storage
Terminal Terminal/Pipeline

5 Texas Gulf Terminals Inc./Laguna Madre and 1 Deepwater Port/Storage

Gulf of Mexico Terminal/Pipeline

3 Ingleside Ethylene LLC/La Quinta Channel 2 Ethylene Pipeline Installation
Corpus Christi LNG, LLC/Terminal Project 2 Liquid Natural Gas Terminal

5 Cheniere Liquids Terminal LLC/La Quinta 5 Dredging/Boat Slip/Bank
Channel Stabilization/Dock

6 Flint Hills Resources/Corpus Christi Ship ) Maintenance Dredging
Channel
Moda Midstream/Corpus Christi Ship . .

7 Channel 2 Dredging/Boat Slip

] Corpus Christi Liquefaction, LLC/La Quinta ) Private Navigation Dredging
Channel

9 Port of Corpus Christi/La Quinta Channel 2 Container Terminal

10 Oxy ngles1de Energy Center (Moda)/Corpus ) Commercial Development
Christi Bay

1 Plains All American LP/Corpus Christi 5 Liquid Petroleum Storage
Terminal Terminal

12 Gulf Coast Growth Venture 2 Petrochemical Complex

13 Newfield Exploration Company/Gas Pipeline 3 Gas Pipeline/Abandonment
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Project . CEA Project .
D Project Name Group* Action Type
14 Infmlty Engineering & Consulting/Trilogy 3 Direction Drill Pipeline
Midstream
15 Epic Y—Grade Pipeline LP/Robstown to 3 Pipeline
Ingleside
16 Corpus Christi Infrastructure LLC/Nueces 3 Pipeline
Bay)
17 Enterpr}se Products Operating LLC/Dean 3 Pipeline
Expansion
18 Harvest Midstream/Kinney Bayou 3 Utility Line
Flint Hills Resources, LLC/Corpus Christi —
19 Ship Channel 3 Pipeline
20 Kiewit Offshore/La Quinta Channel 4 Dredging/Bulkhead
71 AccuTRANS Inc./Corpus Christi Ship 4 Bulkhead/Dredging
Channel
Corpus Christi Ship Channel Deepening and .
2 Widening Project 4 Dredging
23 Corpus Christi Ship Channel Project 4,5 Dredging/Breakwaters
. Boat Ramp/Dredging/
24 City of Aransas Pass/Conn Brown Harbor 5 Pier/Docking Structures
25 PA Waterfront/Corpus Christi Bay 5 Residential Development/ Marina
26 City of Port Aransas/Corpus Christi Ship 5 Rock Revetment
Channel
27 City of Port Aransas/Corpus Christi Ship 5 Marina
Channel
28 TxDOT Port Aransas Ferry 6 Transportation Project
29 TxDOT/Harbor Bridge/Corpus Christi Ship 6 Transportation/Bridge
Channel
30 De Ayala Properties/Redfish Bay 7 Residential Development
. Residential
31 Pelican Cove Development, LLC 7 Development/Commercial
32 Seven Seas Water Corporation/Harbor Island 8 Desalination Plant
33 Port of Corpus Christi/Corpus Christi Ship 3 Desalinization Plant
Channel
34 Clty of Corpus Christi/Inner Harbor Desal 3 Desalinization Plant
Project
35 ;I;T;(SZ Parks and Wildlife Department/Dagger 9 Breakwater/Bank Stabilization
36 Texas General Land Office/Texas Coastal 9 various restoration projects and
Resiliency Masterplan actions
37 Coastal Bays Bend and Estuaries/Various 9 various restoration projects and
Restoration Projects actions
38 Axis Midstream/Midway to Harbor Island 2,3 Storage Terminal/Pipeline
39 Ezl;th Texas Gateway Terminal LLC/Redfish 2,4 Dredging/Industrial Development
40  Subsea 7 (US) LLC/Loadout Facility 2.4 Facilities and Maintenance

Dredging
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Project . CEA Project .
D Project Name Group* Action Type
41 Port qf Corpus Christi/Harbor Island 2.4 Dock/Turning Basin/Terminal
Terminal
4 City of Corpus Christi/Packery Channel 4.9 Maintenance Dredging/ Beach

Dredging Nourishment

* 1 = Offshore Oil and Gas Terminals; 2 = Onshore Storage and Fabrication Terminals; 3 = Utility, Gas, and Petroleum
Pipelines; 4 = Maintenance and Navigation Dredging; 5 = Bulkheads, Breakwaters, Boat Ramps, and Marinas; 6 =
Transportation Projects; 7 = Commercial and Recreational Development; 8 = Desalination Facilities; 9 = Ecosystem
Restoration

To organize discussions on the cumulative analysis, projects have been compiled into the nine CEA project
groups below:

—

Offshore Oil and Gas Terminals

Onshore Storage and Fabrication Terminals
Utility, Gas, and Petroleum Pipelines

Maintenance and Navigation Dredging

Bulkheads, Breakwaters, Boat Ramps, and Marinas
Transportation Projects

Commercial and Recreational Development

Desalination Facilities

o 0 N kWD

Ecosystem Restoration

Despite the potential for cumulative effects on listed species, most effects from projects are assumed to
occur primarily during construction or during routine maintenance activities, and those impacts are typically
localized, temporary, and minor. Construction impacts of other projects could contribute to cumulative
impacts if actions occur concurrently. If these projects are temporally staggered or spatially distant from
one another, cumulative impacts to federally listed species can be lessened. Some projects are also assumed
to have permanent impacts associated with their physical footprint, such as noise, air emissions, or induced
traffic and growth. Examples of these would include offshore and oil and gas terminals, pipelines, marinas,
and fabrication terminals. Technologies or BMPs such as horizonal directional drilling, secondary
containment, and chemical spill prevention plans can avoid or minimize these impacts. The cumulative
effects of extreme drought conditions, deepened channel and desalinization facilities within the bay can
contribute to hydrosalinity gradient impacts.

Beneficial cumulative impacts may be expected when considering the proposed action’s placement areas
in combination with restoration actions that are planned within the study area by State and Federal agencies,
non-governmental organizations, and private entities. These include actions outlined in the Texas Coastal
Resilience Master Plan, Coastal Bay Bends and Estuaries Program, and TPWD Dagger Island restoration
projects. Bird islands, beach nourishment, and DMPA will provide additional loafing and nesting habitat
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for federally listed species such as Piping Plover, Red Knot, and Eastern Black Rail. Restoration actions

can result in long term improvements and decrease adverse cumulative impacts.

The Proposed Action Alternative’s impacts could contribute to cumulative effects where they overlap with
impacts of past, present, and reasonably foreseeable actions. Even though potential temporary and
permanent impacts may be associated with past, present, and reasonably foreseeable actions, it is also
assumed that these projects were, or would be, implemented in compliance with applicable laws and
regulations that exist to avoid and minimize project impacts, particularly Endangered Species Act, Marine
Mammals Protection Act, and the Magnuson-Steven’s Act.
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4.0 CONSERVATION MEASURES

The following conservation measures would be implemented to reduce potential impacts to marine and

terrestrial wildlife during construction activities.
4.1 CHANNEL DREDGING

As part of the Proposed Action Alternative, the following conservation measures would be implemented
by the PCCA and their contractors to minimize impacts to Federally listed species during beach
nourishment activities.

Avoidance measures have been developed to avoid and minimize adverse impacts to Sperm Whales, West
Indian Manatees, Giant Manta Rays, and sea turtles from dredging and disposal of dredged material in the
ODMDS during construction of the CDP. These avoidances include reasonable and prudent measures that
have largely been incorporated in USACE regulatory and civil works projects throughout the Gulf for more
than a decade. These measures are:

e Training: All contracted personnel involved in operating dredges must receive thorough training
(as specified by NMFS or USFWS) on measures of dredge operation that will minimize impacts
to Sperm Whales, West Indian Manatees, and sea turtle takes.

e Observers: The PCCA will arrange for NMFS-approved protected species observers to be aboard
the hopper dredges to monitor the hopper bin, screening, and dragheads for sea turtles and their
remains. Observer coverage sufficient for 100 percent monitoring (i.e., two observers) of hopper
dredging operations will be implemented. If a manatee is sighted, project observers should
contact the Texas Coastal Ecological Services Field Office at (361) 533-6765 and the Texas
Marine Mammal Stranding Network at 800-962-6625 (800-OMAMMAL).

e Staff and crew should not feed or water manatees. All in-water operations, including vessels,
must be shut down if a manatee comes within 50-feet (15 meters) of the operation. Activities will
not resume until the manatee has moved beyond the 50-foot radius of the project operation, or
until 30 minutes elapses if the manatee has not reappeared within 50-feet of the operation.
Animals must not be herded away or harassed into leaving the area.

o Dredge Take Reporting: Observer reports of incidental take by hopper dredges will be submitted
by e-mail (takereport.nmfsser@noaa.gov) to NMFS Southeast Regional Office by onboard
protected species observers within 24 hours of any observed sea turtle take. Reports shall contain
information on location, start-up and completion dates, cubic yards of material dredged, problems
encountered, incidental takes, and sightings of protected species, mitigative actions taken,
screening type, and daily water temperatures. An end-of-project summary report of the hopper
dredging results and any documented sea turtle takes will be submitted to NMFS Southeast
Regional Office within 30 working days of completion of the dredging project.

e Seasonal Hopper Dredging Window: Hopper dredging activities shall be completed between
December 1st and March 31st, when sea turtle abundance is lowest throughout Gulf coastal
waters.
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e Sea Turtle Deflecting Draghead and Dredging Pumps: A state-of-the-art rigid deflector draghead
will be used on all hopper dredges at all times of the year. Dredging pumps will be disengaged by
the operator when the dragheads are not firmly on the bottom, to prevent impingement or
entrainment of sea turtles within the water column (especially important during dredging
cleanup).

e Non-hopper Type Dredging: Pipeline or hydraulic dredges, which are not known to take turtles,
must be used whenever possible between April 1st and November 30th.

e Dredge Lighting: From March 15th through September 30th, sea turtle nesting and emergence
season, all lighting aboard hopper dredges and support vessels operating within three nautical
miles of sea turtle nesting beaches shall be limited to the minimal lighting necessary to comply
with U.S. Coast Guard and Occupational Safety and Health Administration requirements. Non-
essential lighting shall be minimized through reduction, shielding, lowering, and appropriate
placement.

e STSSN Notification: PCCA or its representative will notify the STSSN state representative of
start-up and completion of dredging and relocation trawling operations. The STSSN will be
notified of any turtle strandings in the project area that may bear the signs of interaction with a
dredge. Dredge relevant stranding information will be reported in the end-of-project summary
report and end of year annual report.

e Relocation Trawling: Relocation trawling will be undertaken by a NMFS-approved protected
species observer retained by the PCCA where any of the following conditions are met: (a) two or
more turtles are taken in a 24-hour period in the project or (b) four or more turtles are taken in the
project. The purpose of the trawling would be to capture sea turtles that may be in the dredge path
and relocate them away from the action area. An end-of-project report would be generated upon
completion and incorporated into the dredging annual summary report.

e Sperm Whales and Giant Manta Rays: Observers shall report Giant Manta Ray and Sperm Whale
sightings to the NMFS Southeast Region Protected Resources Division. Observations should be
photographed and include the latitude/longitude, date, and environmental conditions at the time of
the sighting.

4.2 PLACEMENT OF DREDGED MATERIAL

Avoidance measures have been developed to avoid and minimize adverse impacts to Piping Plovers, Red
Knots, Eastern Black Rail, Whooping Crane, and nesting sea turtles from placement of dredged material
during construction of the CDP. These avoidances include reasonable and prudent measures that have
largely been incorporated in USACE regulatory and civil works projects throughout the Gulf for more than
a decade. These measures are:

e Species Training and Monitoring — The following measures apply to species training and on-site
monitoring during placement of dredged material for beneficial use in beach nourishment and in-
water placement and construction activities:

o The PCCA will ensure all crew members (contractors, work crews, drivers, wildlife
monitors, etc.) attend a half-day training session training prior to the initiation of, or their
participation in, project work activities. Qualified biologist will conduct training and the
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scope of training will include: 1) recognition of sea turtles, Eastern Black Rail, Piping
Plovers, Whooping Cranes, and Red Knots, their habitats, and tracks; 2) avoidance and
minimization measures; 3) reporting criteria; and 4) contact information for different
rescue agencies in the area. Documentation of this training, including a list of attendees,
will be submitted to the USACE and USFWS prior to the start of placement of dredged
materials, including beach nourishment, and as new members are trained.

e A minimum of one qualified wildlife monitor, separate from the equipment operator, will be
assigned to each active work area. The wildlife monitor will inspect the active work areas prior to
the start of work and continuously throughout the workday. Wildlife monitor qualifications will
be submitted to the USACE and USFWS prior to the start of each beach nourishment project.

e The PCCA will provide the USACE with the name of a single point of contact responsible for
communicating with the crew and wildlife monitors and reporting on endangered species issues
during the life of the project. The wildlife monitors will be on-site to ensure listed species are not
affected by placement of dredged materials, including beach nourishment activities.

e Prior to the start of work each day, the PCCA will ensure that the wildlife monitors inspect the
work area and surrounding areas before construction begins each morning. Wildlife monitors will
communicate all activities to the point of contact and the point of contact will coordinate that
information with the USACE and USFWS as required.

e Prior to the start of work each day, all contractors, work crews, drivers, etc., will attend a brief
training on the recognition of sea turtles, , Piping Plovers, and Red Knots, Whooping Cranes,
Eastern Black Rail (and their habitats) and updated on any previous day encounters, if any, with
nesting or injured wildlife.

4.2.1 Piping Plovers and Red Knots

The Piping Plovers and Red Knots wintering season begins July 15th, extending through May 15th. To
minimize potential impacts to Piping Plovers, Red Knots, and other migratory birds during beach
nourishment activities, the PCCA and their contractors will implement the following measures:

e Wildlife monitors will be on-site to ensure Piping Plovers and Red Knots are not affected during
beach nourishment activities. The wildlife monitors will ensure that beach nourishment activities
will not begin until Piping Plovers and Red Knots leave the project area.

e Wildlife monitors will escort equipment operating on to the beach. No equipment will be
powered on or working until the wildlife monitors is present and the equipment inspections are
complete.

o Wildlife monitors will check under and around vehicles and heavy equipment before they are
moved. Wildlife monitors should be aware that Piping Plovers and Red Knots are especially
vulnerable during periods of cold temperature, inclement weather, and when roosting. Birds are
more susceptible to injury or disease during inclement winter weather. Careful consideration of
construction activities and monitoring should be considered when winter winds exceed 20 mph
and temperature drops below 40 degrees. These conditions can cause the birds to roost to
conserve energy. Birds can be found in vehicle ruts or next to debris which can make them
difficult to see. Construction workers will immediately notify the point of contact or wildlife
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monitor if listed species occur in the immediate vicinity of the active work area. If Piping Plovers
or Red Knots are found in the active work area, work will be stopped within an area specified by
monitors until the birds leaves the construction site. Equipment will remain powered off and all
personnel will be vacated from the work area until the birds has left. If the bird does not relocate
(e.g., injured bird), the USFWS will be contacted to solicit additional guidance.

e Disturbed areas of the beach (e.g., ruts, tread marks, etc.) will be smoothed out and loosened upon
the completion of each workday.

4.2.2 Eastern Black Rail

In Texas, breeding populations of Eastern Black Rails are found along the Gulf Coast from March to
August. To minimize potential impacts, the PCCA and their contractors will implement the following Best
Management Practices (USFWS, 2022c¢):

o  Where known black rail habitat exists, disturbance activities should be avoided from March 1 to
September 30.

e If potential black rail habitat is proposed for removal or impact, a black rail species surveys
should be conducted prior to construction activity. The survey period for the species is from
March 15 to June 15.

e Limit project activity to daytime hours. If nighttime work is required, lighting in work zones
should be limited and turned off when not in use. Permanent lighting should be pointed away
from potential black rail habitat, down shielded, and follow Texas Bird City guidelines.

e Black rail habitat should not all be removed within a day. Some pockets of herbaceous cover
(refugia, approximately 10 feet by 20 feet) should be maintained. Refugia remaining within the
project area may be cleared after two days.

e Biological monitors should ensure that equipment and vehicles moving through potential black
rail habitat should follow a sufficiently slow pace to allow birds to escape ahead of equipment.
Black rails run to escape oncoming disturbance and are unlikely to fly.

e Revegetation of disturbed areas should use native plants to mimic the local site composition.
4.2.3 Whooping Cranes

To protect Whooping Cranes, which winter in the Action Area and surrounding vicinity between November
Ist and April 30th; the PCCA and their contractors shall lower any equipment (taller than 15 feet) at night.
If equipment cannot be laid down at dusk or overnight, then such equipment will be marked using surveyors
flagging tape, red plastic balls or other suitable marking devices and lighted during inclement weather
conditions when low light and/or fog is present. If a Whooping Crane is observed within 1,000 feet of
dredge material placement activities, the PCCA shall immediately halt work until the Whooping Crane
leaves the area.

44



4.0 CONSERVATION MEASURES

4.2.4 Sea Turtles

Peak nesting season for sea turtles begins March 15th, extending through October 1st. To minimize
potential impacts to sea turtles during placement of dredged material, including beach nourishment
activities, the PCCA and their contractor will implement the following measures:

e The PCCA, in coordination with the USACE, will ensure that daily turtle patrols of the proposed
beach nourishment area by wildlife monitors are conducted prior to the start of work each day and
continuously throughout the workday. No equipment will be powered on or working until the
wildlife monitor is present and the equipment inspections are complete.

o Ifasea turtle (dead or alive), sea turtle tracks, or nest is located or identified, the siting will be
documented, and beach nourishment activities will immediately cease within 100 feet of the nest,
tracks, or turtle. The wildlife monitor will then call Padre Island National Seashore at 1-361-949-
8173 X 226 or 1-866-TURTLES (1-866-887-8535) or the ARK at 361-749-6793.

o All turtles, turtle tracks, turtle nests, or turtle eggs found during beach nourishment activities will
be safeguarded until they can be re-located by properly permitted individual(s).

e Contractors will use the minimum amount of light necessary through reduced wattage, shielding,
lowering, and the use of low-pressure sodium lights during project construction to minimize the
potential effects of artificial lighting on sea turtles.

4.3 CONSTRUCTION SITE, ACCESS, AND EQUIPMENT
FOR BEACH NOURISHMENT ACTIVITIES

Beach nourishment activities will be conducted mechanically by means of trucks, backhoes, front-end
loaders, bulldozers, cranes, and ATVs. Other equipment could include a dredge pipe, booster pumps,
generators, lighting, and fuel trucks. The following measures apply to construction access and equipment
usage during beach nourishment activities.

e Materials and equipment required for the Proposed Action Alternative will be staged in upland
areas and transported as needed to the proposed work sites. Staging areas will be designated
before work begins and will be solely within the construction footprint.

e Construction vehicles will access the beach from public roads closest to the work sites to reduce
the unnecessary vehicle traffic on the beach.

e Ingress/egress routes will be flagged/marked with wooden laths/stakes to ensure that work
activities remain within the approved project work area. These items will be removed once work
is complete in designated areas.

e Contractors will coordinate and sequence the work to minimize the frequency and density of
vehicular traffic on the beach to the greatest extent practicable. Construction crews and vehicles
will avoid the swash zone and the wrack line closest to the swash zone when possible. The swash
zone is defined as the area of the beach intermittently covered and uncovered by wave run-up.
The wrack line is defined as the vegetative area made up of but not limited to Sargassum, shell
hash, vegetation, and some light trash, and litter.
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e Sand placement areas will be confined to a maximum 1,000-foot-long segment within the active
work corridor. Vehicle access corridors could include up to an additional 2,000 feet. Work
activities will run parallel to the shoreline and will shift linearly along the work corridor as
sections of the beach template are completed to allow for birds to migrate to undisturbed portions
of the beach.

e The ends of the 1,000-foot-long segment within the active work area will be clearly marked with
orange wooden barricades (or other temporary barriers) for the duration of project construction.
Barricades will be shifted down the active work area as work is completed.

e The number of vehicles transiting from upland areas to the active work sites will be kept to a
minimum. All vehicles will use the same pathways and access will be confined to the closest
access point to the immediate work area. Beach nourishment activities will occur from the
landward side of the beach placement area whenever possible.

e Vehicles will adhere to a reduced speed of 15 miles per hour.

e Use of construction lighting at night will be minimized, directed toward the construction activity
area, and shielded from view outside of the project area to the maximum extent practicable.

4.4 BEACH-QUALITY SAND AND PLACEMENT

Measures that apply to beach-quality sand placement during beach nourishment activities include:

e Only sand that meets the specifications of the local beach quality sand (i.e., consistent in grain
size, color, composition, and mineralogy) and free of hazardous substances (as defined in Volume
40 of the Code of Federal Regulations, Part 302.4) will be used for beach nourishment activities.
Detail on sediment testing can be found in Sections 3.2.5 and 4.1.4 of the EIS and is briefly
summarized here. The proposed dredge area does not have heavy industry located on its banks
and past maintenance material testing has not shown any signs of contamination (Montgomery
and Bourne, 2018). Further testing for the CCSCIP ruled out several volatile and semivolatile
chemical groups including VOC, ethers, and organonitrogens, and nonvolatiles like dioxin.
Testing for the remaining chemicals at the CCSC in the lower bay, Entrance Channel, and
proposed channel extension, did not indicate issues with metals, polycyclic aromatic
hydrocarbons, pesticides, or other chemical groups. Only beach quality sands from the CCSC
should be placed as direct beach nourishment at locations previously breached by Hurricane
Harvey.

e Sand will be placed and maintained at a gradual slope to minimize scarping.

e After project construction in an active work zone is complete, the project site will be regraded,
and all vehicular ruts leveled.
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The USACE presents their determination about each species potentially occurring within the study area,
using the language recommended by the USFWS:

e No effect — The proposed action will not affect a Federally listed species or Critical Habitat;

o May affect, but not likely to adversely affect — the project may affect listed species and/or Critical
Habitat; however, the effects are expected to be discountable, insignificant, or completely
beneficial; or

o Likely to adversely affect — effects to the listed species and/or Critical Habitat may occur as a
direct result of the proposed action or its interrelated or interdependent actions, and the effects is
not discountable, insignificant or completely beneficial. Under this determination, an additional
determination is made whether the action is likely to jeopardize the continued survival and
eventual recovery of the species.

Following the effect determinations for the project on Federally listed species, the USFWS and NMFS will
review the information and complete the Section 7 consultation process under the ESA.

5.1 OCELOT

The Ocelot are rare cats found in thornscrub forest of south Texas. The proposed CDP activities are in the
bay or along the coast away from their typical habitat. There is no Federally designated Critical Habitat for
the species. It would be very rare to find Ocelots along the coastal barrier island or bays. Ocelots are not
expected to be impacted by the project.

Effect Determination
The CDP will have no effect on the Ocelot.

5.2 BLUE WHALE, FIN WHALE, HUMPBACK WHALE, SEI
WHALE, AND SPERM WHALE

Whales are rare visitors to the Texas Gulf. Isolated observations have been made in recent years along the
shallow waters near the coast, but populations of the species remain rare in Texas. Marine mammal species
could be impacted by collision with ships, decreased water quality, and disorientation from vessel traffic
and sonar. Conservation measures to protect any whales or marine mammals within the construction area
would include the use of NMFS-approved observers on dredge vessels, reporting protocols to NMFS, and
dredging operational changes (additional information can be found in Section 4.0). However, if incidental
take occurs, it would not jeopardize the continued existence or recovery of the species.
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Effect Determination

The likelihood of adverse effects, including incidental take, during channel dredging and construction
would be greatly reduced by full implementation of avoidance, minimization, and conservation measures
outlined above. Of the five species of whales with the potential of occurrence within the project area, only
sperm whales are sighted near the Texas coast. Sperm Whales are considered rare within the Gulf. The CDP
is expected to decrease the volume of vessel traffic traversing the CCSC. This would lower the risk of a
collision between marine mammals and ships within the CCSC. Offshore vessel traffic is expected to
remain the same after completion of the project. Therefore, the risk of vessel collision offshore with marine
mammals are expected to stay the same. The effect determinations are presented in Table 3. Incidental take,
if it occurs, would not jeopardize the continued existence or potential recovery of any of the whale species.

Table 3
Effect Determinations for Whales Relative to the Proposed Action Alternative

Dredging Activity Placement of Dredged
Common Name Scientific Name Determination Material Determination
Blue Whale Balaenoptera musculus No Effect No Effect
Fin Whale Balaenoptera physalus No Effect No Effect
Humpback Whale = Megaptera novaeangliae No Effect No Effect
Sei Whale Balaenoptera borealis No Effect No Effect
May affect, but not May affect, but not likely
Sperm Whale Physeter macrocephalus likely to adversely affect  to adversely affect
5.3 WEST INDIAN MANATEE

West Indian Manatees are uncommon migrants to the Texas Gulf coast. Isolated observations have been
made in recent years along the coast, but populations of the species remain rare in Texas. Manatees could
be impacted by ship collisions, incidental take from the operation of dredge hoppers, decreased water
quality, and habitat modification. Vessel traffic within the project area is projected to decrease after
completion of the CDP compared to the No-Action Alternative. Therefore, the likelihood of injury or
mortality from ship collision is expected to decrease. During channel deepening, conservation measures to
protect any manatees within the construction area would include the use of NMFS-approved observers on
hopper dredges, reporting to USFWS, and dredging operational changes (additional information can be
found in Section 4.0). However, incidental take, if it occurs, would not jeopardize the continued existence
or recovery of the species.

Effect Determination

The project may affect, but not likely to adversely affect West Indian Manatees.
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5.4 GIANT MANTA RAY

Giant Manta Rays are common within the Gulf and around the Corpus Christi Bay area. Giant Manta Rays
are found in shallow coastal waters and in open oceans. Manta Rays could be impacted by vessel collision,
decreased water quality from dredging, trawling, and habitat modifications. The CDP is expected to
decrease the volume of vessel traffic traversing the CCSC. This would in effect, lower the risk of a collision
between marine species and ships within the CCSC. During construction, conservation measures to protect
Manta Rays within the construction area can include the use of NMFS-approved observers, reporting
protocols to NMFS, and best management practices (additional information can be found in Section 4.0).

Effect Determination

The project may affect, but not likely to adversely affect Giant Manta Rays.
5.5 NORTHERN APLOMADO FALCON

There is no designated Critical Habitat for Northern Aplomado Falcons along the Texas coastline.
According to eBird data (2022a), Northern Aplomado Falcons have been observed throughout the project
area. The placement of dredge material would not impact the species or their habitat. After construction is
completed, falcons are expected to benefit from the stabilized shoreline for additional or improved habitat.

Effects Determination

The proposed project would not affect Northern Aplomado Falcons.
5.6 PIPING PLOVER

Dredging activity offshore or nearshore would not directly impact Piping Plover. The greatest potential for
impacts to Piping Plovers would be associated with placement of fill material for beneficial use near
potential habitat. Dredge material placement and construction on the beach and in inshore areas could
disturb and impact Piping Plover foraging, roosting and loafing areas where they overwinter on the Texas
coast. Wintering Piping Plovers have been observed using uplands for resting between placement areas. A
pre-construction survey should be conducted to determine presence or absence of Piping Plovers. Noise
from construction operations, placement of sediments on habitat, and earth moving would temporarily
disturb individuals and bury some Critical Habitat. Birds would likely become acclimated to the noise and
vessel traffic or relocate to adjacent habitats. According to eBird data (2022b), Piping Plovers have been
observed throughout the Texas Gulf coast. This includes Federally designated Critical Habitat units TX-6,
7, 8, 14, 15, and 16 where the project area is located (see Figure 4).

Conservation measures include survey for presence or absence prior to construction, construction outside
of Piping Plover wintering season, and avoidance of Critical Habitat. Additional information can be found
in Section 4.0.
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After construction is completed, dredge material placement areas would result in a positive effect on Piping
Plovers by increasing the extent of suitable habitat within the project area. Disturbance of Piping Plovers
along the project area would not jeopardize the continued existence or the potential recovery of the species.

Effect Determination

The proposed project may affect, but not likely to adversely affect Piping Plover and their Critical Habitat.
5.7 RUFA RED KNOT

Rufa Red Knots would not be directly impacted by open-water dredging. Rufa Red Knots typically utilize
large areas of wide exposed intertidal flats, beaches, and oyster reefs similarly used by piping plovers. Rufa
Red Knots are anticipated to be directly impacted by placement of sediments, construction activity and
noise, and buried foraging resources. Some beneficial use placement actions would impact tidal habitats
but would also create or improve tidal habitats. There is no Federally-designated Critical Habitat associated
with Rufa Red Knots in Texas. A survey should be performed prior to construction to determine the
presence or absence of Rufa Red Knots within the project area.

After dredge material placement, Rufa Red Knots are expected to benefit from the increased habitat and
stabilized shoreline. The disturbance of Rufa Red Knots along the project area would not jeopardize the
continued existence or the potential of recovery for the species.

Effect Determination

The proposed project may affect, but not likely to adversely affect Rufa Red Knot.
5.8 WHOOPING CRANE

There will be project related construction activities located near Port Aransas, Corpus Christi Bay, and other
wintering areas where Whooping Cranes are common. Whooping Cranes may occur in brackish bays,
marshes, and salt flats along the mid-Texas coast. Some beneficial use placement actions would impact
tidal habitats but would also create or improve tidal habitats. A survey should be performed prior to
construction activity to determine the presence or absence of Whooping Cranes within the project area.
During dredging activities, noise, and turbidity may indirectly impact wintering Whooping Cranes.
Changes in water quality from dredging and fill placement may also affect the foraging ability of Whooping
Cranes in marshes and bays. Impacts from the project are expected to be temporary.

After dredge material placement, Whooping Cranes are expected to benefit from restored marshes and
stabilized shorelines for additional or improved foraging and wintering habitat.

Effect Determination

The proposed project may affect, but not likely to adversely affect Whooping Cranes.
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5.9 EASTERN BLACK RAIL

Eastern Black Rails may occur in brackish bays, marshes, and tidal wetlands along the mid-Texas coast,
and tidal wetlands would be directly impacted by placement actions. Dredging, noise, and turbidity may
indirectly impact Eastern Black Rails near tidal marshes. A survey should be performed prior to
construction activity to determine the presence or absence of Eastern Black Rails within the project area.
Some beneficial use placement actions would impact tidal habitats but would also create or improve tidal
habitats. Other impacts from the project are expected to be temporary.

After dredge material placement, Eastern Black Rails are expected to benefit from restored marshes and
stabilized shorelines for additional or improved habitat.

Effect Determination

The proposed project may affect, but not likely to adversely affect Eastern Black Rail.
5.10 ATTWATER’S GREATER PRAIRIE CHICKEN

There is no designated Critical Habitat for Attwater’s Greater Prairie Chicken along the Texas coast.
According to eBird data (2022¢), Attwater’s Greater Prairie Chickens have not been observed within the
project area. Suitable habitat for the prairie chicken is not found within the vicinity of the project.

Effect Determination

The proposed project will have no effect on the Attwater’s Greater Prairie Chicken.
5.11 SEA TURTLES

The responsibility for agency coordination on marine reptiles is divided between two Federal agencies: the
NMES for sea turtles in the water and the USFWS for nesting sea turtles. Juvenile and adult sea turtles may
be present in the water within the project area during certain times of the year. There are five sea turtle
species with the potential to be found in Texas Gulf waters: Hawksbill Sea Turtle, Green Sea Turtle, Kemp’s
Ridley Sea Turtle, Leatherback Sea Turtle, and Loggerhead Sea Turtle.

5.11.1 In-water Impacts

Dredging could result in impacts to the sea turtles, if they are present in the project area. The effects of
these impacts are expected to be localized and temporary in terms of construction. It is assumed that the
deepening of the channel would be constructed with a cutterhead suction hydraulic or single large-capacity
hopper dredge. However, the construction contractor may opt to employ two or more mid-capacity hopper
dredges, or a cutterhead hydraulic pipeline dredged, or a mix of hopper and cutterhead dredges. Sea turtles
can easily avoid pipeline dredges because of the slow movement of the dredge. The use of hopper dredges
can increase the potential of mortality or injury for sea turtles. If hopper dredging is utilized, additional best
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management practices, like deflectors or relocation trawls, would be required to avoid impacts (Ramirez et
al., 2017). Dredging the ship channel is expected to take 3 years. Between 1995 and 2021, the Galveston
District of USACE has recorded 155 incidental takes of sea turtles along the entire Texas Gulf coast
including 72 Green, 58 Loggerhead, and 25 Kemp’s Ridley Sea Turtles (Operations and Dredging
Endangered Species System, 2021). Other types of impacts to sea turtle from dredging activity include
noise, increased turbidity, lighting from dredging vessels, resuspension of heavy metal and contaminants,
and decreased dissolved oxygen around the dredge and placement area. The increased work boat traffic
associated with construction activity could potentially increase vessel collision, contaminant spills and
debris and trash, which could potentially impact sea turtles. Cutter suction dredging has been shown to be
less harmful to sea turtles than hopper dredging. However, there have been rare incidences where cold-
stunned sea turtles were unable to move away from the cutterhead (Ramirez et al., 2017). Sea turtles can
become lethargic and less mobile when water temperatures fall below 50°F. Cold stunning can lead to
shock, pneumonia, frostbite, and death if the sea turtle is unable to swim to warmer waters (Turtle Island
Restoration Network, 2018; Shaver et al., 2017). The potential for incidental take of sea turtles by cutter
suction dredges would be minimized using sea turtle observers, relocation trawling, seasonal dredging
window, and other conservation measures. The likelihood of adverse effects during construction can be
greatly reduced when avoidance, minimalization, and conservation measures are performed. A summary of
avoidance, minimization, and conservation measures to reduce incidental take of sea turtles during dredging
operations provided by NMFS (2007) can be found in Section 4.0.

The CDP is expected to decrease the volume of lightering vessel traffic traversing the CCSC. This would
lower the risk of a collision between sea turtles and ships within the CCSC.

5.11.2 Nesting Impacts

Sea turtle nesting season in Texas extends from April to September (Palmer, 2017). Sea turtles arriving on
shore during the nesting season may be impacted by dredge material placement activities. Beach
nourishment can affect aspects of a beach, including sand density, shear resistance, moisture content, slope,
sand color, grain size, and sand shape. Changes in the physical nature of the beach can in turn affect nest
site selection, digging behavior, cultch viability, and hatching emergence (Gallaher, 2009). During the
actual dredge material placement activities, sea turtles can be impacted by noise, ship collision, obstruction
of the beach from dredge piping, and excess sand over nests (Crain et al., 1995).

Methods such as restricting beach nourishment activities during sea turtle nesting season, testing sand grains
before placement, beach tilling to reduce compaction, and grading the beach to its original profile can
prevent or reduce impacts to nesting sea turtles (Crain et al., 1995; Gallaher, 2009). Beach nourishment can
reduce nesting success for the first season after nourishment but can return to normal levels in subsequent
years (Crain et al., 1995). Nesting success is expected to return to pre-nourishment levels following material
placement. Brock et al. (2009) found that nesting success for Loggerhead and Green Sea Turtles returned
to pre-nourishment rates two seasons after beach nourishment. Beach nourishment is expected to increase

available sea turtle nesting habitat. While a Leatherback Sea Turtle nest was located in South Padre Island
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in 2021, this is the first instance of a viable nest in Texas within 100 years, the likelihood of the species
nesting within the project area is extremely low. The likelihood of adverse effects during beach nourishment
activities can be greatly reduced if avoidance, minimalization, and conservation measures are performed.
A summary of avoidance, minimization, and conservation measures to reduce incidental take of nesting sea

turtles can be found in Section 4.0.

Beneficial placement of dredge material can lead to sediment transport of material to the shoreline and an
accretion of beachfront habitat. Additional nesting habitat and stabilized shorelines would be available for
nesting sea turtles and hatchlings. Constructed beach profile should mimic the natural slope and sand
composition (grain size, shell content, etc.) as the original beach to promote sea turtle nesting (Brock et al.,
2007). The net benefit from the project will include increased nesting habitat availability, increased
submerged aquatic vegetation and foraging habitat, and improved bay and Gulf hydrology (Sea Turtle
Conservancy, 2021). In the absence of the project, habitat quality would continue to diminish over time
due to sea level rise.

Effect Determination

The likelihood of adverse effects, including incidental take, during channel dredging and construction
would be greatly reduced by full implementation of avoidance, minimization, and conservation measures
outlined above during dredging and beach nourishment activities. Leatherback Sea Turtles are less likely
to be impacted since they are less likely to occur in the proposed project area. Hawkbill sea turtles would
be less likely impacted by beach nourishment activities since the species has not been known to next on
Texas beaches since 1998 (NPS, 2021). The effect determinations are presented in Table 4. Incidental take,
if it occurs, would not jeopardize the continued existence or potential recovery of any of the sea turtle

species.
5.12 FALSE SPIKE AND GUADALUPE ORB

There are no Federally designated Critical Habitats for the False Spike or Guadalupe Orb within the project
area. Freshwater mussels are intolerant of brackish or saltwater and would not be found near the project
area. It is highly unlikely that the species would be affected directly or indirectly from channel dredging or
construction activity.

Effect Determination

The proposed project will have no effect on the False Spike or Guadalupe Orb.
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Table 4
Sea Turtle Effect Determination Relative to the Proposed Action Alternative

Dredging Activity Beach Nourishment
Common Name Scientific Name Determination Determination
Green Sea Turtle Chelonia mydas Likely to adversely affect  Likely to adversely affect
Hawksbill Sea Turtle Eretmochelys imbricate Likely to adversely affect =~ May affect, but not likely
to adversely affect
Kemp’s Ridley Sea Turtle Lepidochelys kempii Likely to adversely affect  Likely to adversely affect
Leatherback Sea Turtle Dermochelys coriacea May affect, but not likely May affect, but not likely
to adversely affect to adversely affect
Loggerhead Sea Turtle Caretta caretta Likely to adversely affect  Likely to adversely affect
5.13 MONARCH BUTTERFLY

There are no Federally designated Critical Habitats for the Monarch Butterfly. Populations of the plant
species are well-documented throughout Texas and within the project area. However, the project will not
affect monarch butterfly habitat or milkweed, its host plant.

Effect Determination

The proposed project will have no effect on the Monarch Butterfly or its associated habitats.

5.14 SLENDER RUSH-PEA, SOUTH TEXAS AMBROSIA,
AND BLACK LACE CACTUS

There are no Federally designated Critical Habitats for the slender rush-pea, South Texas ambrosia, or black
lace cactus. Populations of the plant species are well-documented and exist further inland in upland habitats,
away from the project area. It is highly unlikely that the species would be affected directly or indirectly
from channel dredging or construction activity.

Effect Determination

The proposed project will have no effect on the slender rush-pea, South Texas ambrosia, black lace cactus
or their associated habitats.
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6.0

SUMMARY

Table 5 presents a summary of effects determination for the Federally threatened and endangered species

covered in this BA.

Table 5

Effects Determinations Summary for the Proposed Action Alternative

Common Name

Scientific Name

Effects Determination — USFWS

MAMMALS

Ocelot

Blue Whale

Fin Whale
Humpback Whale
Sei Whale

Sperm Whale

West Indian Manatee
FISH

Giant Manta Ray
BIRDS

Northern Aplomado Falcon
Piping Plover

Red Knot (Rufa)
Whooping Crane
Eastern Black Rail

Attwater’s Greater Prairie
Chicken
REPTILES

Green Sea Turtle
Hawksbill Sea Turtle
Kemp’s Ridley Sea Turtle
Leatherback Sea Turtle
Loggerhead Sea Turtle
CLAMS

False Spike

Guadalupe Orb
INSECT

Monarch Butterfly
PLANTS

Slender rush-pea

South Texas ambrosia
Black lace cactus

Leopardus pardalis
Balaenoptera musculus
Balaenoptera physalus
Megaptera novaeangliae
Balaenoptera borealis
Physeter macrocephalus

Trichechus manatus

Manta birostris

Falco femoralis septentrionalis
Charadrius melodus

Calidris canutus rufa

Grus americana

Laterallus jamaicensis jamaicensis

Tympanuchus cupido attwateri

Chelonia mydas
Eretmochelys imbricata
Lepidochelys kempii
Dermochelys coriacea

Caretta caretta

Fusconaia mitchelli

Cyclonaias necki

Danaus plexippus

Hoffmannseggia tenella
Ambrosia cheiranthifolia

Echinocereus reichenbachii
albertii

No Effect
No Effect
No Effect
No Effect
No Effect
May affect, but not likely to adversely affect
May affect, but not likely to adversely affect

May affect, but not likely to adversely affect

No Effect
May affect, but not likely to adversely affect
May affect, but not likely to adversely affect
May affect, but not likely to adversely affect
May affect, but not likely to adversely affect
No Effect

Likely to adversely affect!
Likely to adversely affect?
Likely to adversely affect!
May affect, but not likely to adversely affect
Likely to adversely affect

No Effect
No Effect

No Effect
No Effect

No Effect
No Effect

IEffect determination for NMFS in-water impacts — likely to adversely affect

2Effect determination for NMFS in-water impacts — may affect, but not likely to adversely affect




6.0 SUMMARY

(This page intentionally left blank)

6-2



7.0 REFERENCES

Aguirre, P. 2021. Very cool to see: Texas boat captain spots rare manatee off South padre Island. MySA.
https://www.mysanantonio.com/lifestyle/travel-outdoors/article/Texas-captain-sees-rare-manatee-
South-Padre-Island-16345753.php. July 28, 2021.

Allen, R.P. 1952. The Whooping Crane. National Audubon Society. New York, New York. 274 pg.
https://www.savingcranes.org/wp-content/uploads/2008/05/the_whooping_crane porter
allen2.pdf.

American Ornithological Society. 2020. Checklist of North and Middle American Birds (online), 61
Supplement. Chesser, R.T., K.J. Burns, C. Cicero, J. L. Dunn, A.W. Kratter, I.J. Lovette, P.C.
Rasmussen, J.V. Remsen, Jr., D.F. Stotzz, B.M. Winger, and K. Winker.
http://checklist.aou.org/taxa.

Baker, A., P. Gonzales, R.1.G. Morrison, B. Harrington. 2013. Red Knot (Calidris canutus). The Birds of
North America Online. (P.G. Rodewald, editor) Cornell Laboratory of Ornithology, Ithaca, New
York. https://birdsna.org/Species-Account/bna/species/redkno/introduction.

Blair, W.F. 1950. The Biotic Provinces of Texas. Texas Journal of Science 2:93-117.

Brock, K. A, J. S. Reece, and L. M. Ehrhart. 2007. The Effects of Artificial Beach Nourishment on Marine
Turtles: Differences between Loggerhead and Green Turtles. Society for Ecological Restoration
International. 11 pg.

Campbell, L. 2003. Endangered and threatened animals of Texas: Their life history and management.
Endangered Resource Branch, Texas Parks and Wildlife Department, Austin.

Canadian Wildlife Service and U.S. Fish and Wildlife Service (USFWS). 2007. International Recovery
Plan for the Whooping Crane (Grus Americana), third revision. Ottawa: Recovery of Nationally
Endangered Wildlife (RENEW), and USFWS, Albuquerque, New Mexico. 162 pp.

Chavez-Ramirez, F. 1996. Food availability, foraging ecology, and energetics of Whooping Cranes
wintering in Texas (Doctoral dissertation, Texas A&M University).

Crain, D.A., Bolten, A.B., and K.A. Bjorndal. 1995. Effects of Beach Nourishment on Sea Turtles: Review
and Research Initiatives. Restoration Ecology, Vol. 3 No. 2, pp. 95-104.

Dawson, P. Molly’ the manatee spotted in Galveston Bay, third sighting along the Texas coast within a
month. Houston Chronicle. August 2, 2019.

7-1



7.0 REFERENCES

eBird. 2022a. Aplomado Falcon interactive species range map.
https://ebird.org/map/aplfal ’neg=true&env.minX=172.946751148604&env.minY=-
52.67425887928406&env.maxX=150.446751148604&env.maxY=64.48850167201718&zh=true
&gp=false&ev=Z&mr=1-12&bmo=1&emo=12&yr=last10&byr=2008&eyr=2018.

_ 2022b. Piping plover interactive species range map.
https://ebird.org/map/pipplo?neg=true&env.minX=-141.350123851396&env.minY=-
16.685462703879004&env.maxX=27.399876148603994 & env.maxY=49.23423386346209&zh=t
rue&gp=false&ev=2&mr=1-12&bmo=1&emo=12&yr=last10&byr=2008&eyr=2018.

— 2022c¢. Red knot interactive species range map.
https://ebird.org/map/redkno?neg=true&env.minX=-141.350123851396&env.minY=-
16.685462703878965&env.maxX=27.399876148603994&env.maxY=49.23423386346209&zh=t
rue&gp=false&ev=2&mr=1-12&bmo=1&emo=12&yr=last10&byr=2008&eyr=2018.

_ 2022d. Whooping Crane interactive species range map.
https://ebird.org/map/whocra?neg=true&env.minX=-141.350123851396&env.minY=-
16.685462703878965&env.maxX=27.399876148603994&env.maxY=49.23423386346209&zh=t
rue&gp=false&ev=2&mr=1-12&bmo=1&emo=12&yr=last10&byr=2008 &eyr=2018.

———  2022e. Greater Prairie Chicken (Attwater’s) interactive species range map.
https://ebird.org/map/attprc1 ?neg=true&env.minX=-97.78005178347627&env.minY =
27.97123786333495&env.maxX=-96.02223928347627&env.maxY=28.705644843192832&zh=t
rue&gp=false&ev=72&mr=1-12&bmo=1&emo=12&yr=last10.

Federal Register (FR). 2020. Endangered and Threatened Wildlife and Plants; 12-Month Finding for the
Monarch Butterfly. 85 Fed. Reg. 81813-81822 (December 17, 2020).

. 2021. Endangered and Threatened Wildlife and Plants; Endangered Species Status with Critical
Habitat for Guadalupe Fatmucket, Texas Fatmucket, Guadalupe Orb, Texas Pimpleback, and False
Spike, and Threatened Species Status with Section 4(d) Rule and Critical Habitat for Texas
Fawnsfoot. 86 Fed. Reg. 47916- 48011 (August 26, 2021)

Gallaher, A.A. 2009. The Effects of Beach Nourishment on Sea Turtle Nesting Densities in Florida.
Dissertation for Degree in Doctor of Philosophy — University of Florida.
https://nsgl.gso.uri.edu/flsgp/flsgpy09003.pdf.

Griffith, G., S. Bryce, J. Omernik, A. Rogers. 2007. Ecoregions of Texas. Corvallis, OR. 134 pg.
http://ecologicalregions.info/htm/pubs/TXeco Jan08 v8 Cmprsd.pdf.

7-2



7.0 REFERENCES

Haig, S.M., and E. Elliott-Smith. 2004. Piping Plover (Charadrius melodus). The Birds of North America
Online. (A. Poole, editor) Cornell Laboratory of Ornithology, Ithaca, New York.
https://birdsna.org/Species-Account/bna/species/pipplo/.

Hooper, B. 2014. Manatee Makes Rare Visit to Texas Waters. United Press International Web. 25
November 2014.

Howells, R.G. 2014. Field Guide to Texas Freshwater Mussels of Texas. BioStudies, Kerrville, Texas.

Johnson, A. 2018. The Effects of Turbidity on Suspended Sediments on ESA-Listed Species from Projects
Occurring in the Greater Atlantic Region. Greater Atlantic Region Policy Series 18-02. NOAA
Fisheries Greater Atlantic Regional Fisheries Office-
https://www.greateratlantic.fisheries.noaa.gov/policyseries/index.php/GARPS/article/view/8/8.

McQueen, A.D., Suedel, B.C., Wilkens, J.L., and M.P. Fields. 2018. Evaluating biological effects of
dredging-induced underwater sound. Proceedings of the Western Dredging Association Dredging
Summit & Expo. https://westerndredging.org/phocadownload/2018 Norfolk/Proceedings/4b-
l.pdf. 12 pg.

Montagna, P.A., D.M. Coffey, R.H. Jose, and G. Stunz. 2021. Vulnerability Assessment of Coastal Bend
Bays. Final Report 2120 for the Coastal Bend Bays and Estuaries Program. Texas A&M University,
Corpus Christi, Texas. 56 pp.

National Marine Fisheries Service (NMFS). 2007. Revision 2 to the National Marine Fisheries Service
November 19, 2003, Gulf of Mexico Regional Biological Opinion (GRBO) to the U.S. Army Corp
of Engineers (COE) on Hopper Dredging of Navigation Channels and Borrow Areas in the U.S.
Gulf of Mexico (January 9, 2007). Southeast Regional Office, St. Petersburg, Florida.
http://www.saj.usace.army.mil/Portals/44/docs/Planning/Environmental Branch/EnviroComplianc
¢/GRBO_2007rev2[508].pdf.

. 2008. Recovery Plan for the Northwest Atlantic Population of the Loggerhead Sea Turtle (Caretta
caretta). Silver Spring, Maryland. 325 pp. https://ecos.fws.gov/docs/recovery plan/090116.pdf.

National Oceanic and Atmospheric Administration (NOAA). 2019. Marine Mammal Protection Act
(MMPA) of 1972 as Amended. http://mmc.gov/wp-content/uploads/MMPA_ March2019.pdf.

——— 2021a. Blue Whale. https://www fisheries.noaa.gov/species/blue-whale.
———.2021b. Fin Whale. https://www.fisheries.noaa.gov/species/fin-whale.
——. 2021c. Humpback Whale. https://www.fisheries.noaa.gov/species/humpback-whale.

——— 2021d. Sei Whale. https://www fisheries.noaa.gov/species/sei-whale.

7-3



7.0 REFERENCES

—— 2021e. Sperm Whale. https://www.fisheries.noaa.gov/species/sperm-whale.

——— 2021f. Giant Manta Ray. https://www.fisheries.noaa.gov/species/giant-manta-ray#overview.
—— 2021g. Green Turtle. https://www.fisheries.noaa.gov/species/green-turtle.

——— 2021h. Hawksbill Turtle. https://www.fisheries.noaa.gov/species/hawksbill-turtle.

——— 2021i. Kemp’s Ridley Turtle. https://www.fisheries.noaa.gov/species/kemps-ridley-turtle.
——— 2021j. Leatherback Turtle. https://www.fisheries.noaa.gov/species/leatherback-turtle.
—— . 2021k. Loggerhead Turtle. https://www.fisheries.noaa.gov/species/loggerhead-turtle.

———  2022. ESA Threatened &  Endangered. https://www.fisheries.noaa.gov/species-
directory/threatened-endangered?title=&species_category=any&species_status—esa
endangered&regions=1000001121&items_per page=25&sort=.

National Park Service (NPS). 2020a. Leatherback. https://www.nps.gov/pais/learn/nature/ leatherback.htm.

. 2020b. Loggerhead. https://www.nps.gov/pais/learn/nature/loggerhead.htm.

. 2021. Current Sea Turtle Nesting Season. https://www.nps.gov/pais/learn/nature/current-nesting-

season.htm.

NatureServe ~ Explorer.  2021. Calidris ~ canutus.  NatureServe,  Arlington,  Virginia.
https://explorer.natureserve.org/Taxon/ELEMENT GLOBAL.2.100057/Calidris_canutus.

Nuclear Regulatory Commission. 2012. Biological Assessment Preparation: Advanced Training Manual
Version 02-2012, Part 2 — Construction Noise Impact Assessment. https://www.nrc.gov/docs/
ML1225/ML12250A723.pdf. 72 pg.

Operations and Dredging Endangered Species System (ODESS). 2021. District Annual Summary Report:
Projects and Takes. https://dgm.usace.army.mil/odess/#/annualSummary.

Palmer, S. 2017. Sea Turtle Nesting Season Begins on the Texas Coast. University of Texas at Austin:
Marine Science Institute: College of Natural Science, Highlights newsletter.
https://utmsi.utexas.edu/blog/entry/turtlenesting. March 30, 2017.

Pattillo, M.E., T.E. Czapla, D.M. Nelson, and M.E. Monaco. 1997. Distribution and abundance of fishes
and invertebrates in Gulf of Mexico estuaries. Vol. II: Species life history summaries. ELMR Rep.
No. 11. NOAA/NOS Strategic Environmental Assessment Div. Silver Spring, Maryland. 377 pp.

74



7.0 REFERENCES

Peng, C., X. Zhao, and G. Liu. 2015. Noise in the Sea and Its Impacts on Marine Organisms. International
Journal of Environmental Research and Public Health. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC4626970/pdf/ijerph-12-12304.pdf.

Ramirez, A., C.Y. Kot, and D. Piatkowski. 2017. Review of Sea Turtle Entrainment Risk by Trailing
Suction Hopper Dredges in the US Atlantic and Gulf of Mexico and the Development of the
ASTER Decision Support Tool. U.S. Department of the Interior: Bureau of Ocean Energy
Management. Sterling, VA. 275 pp. https://espis.boem.gov/final%20reports/5652.pdf.

Ren, V. 2109. Rare Texas manatee sighting reported last week. Austin American Statesman. July 23, 2019.
Rice, H. 2012. Rare Manatee Sighting in Galveston. Houston Chronicle Web. 15 Oct 2012.
Schmidly, D. 2004. The Mammals of Texas: Revised Edition. University of Texas Press, Austin, Texas.

Sea Turtle Conservancy. 2021. Information About Sea Turtles: General Behavior.
https://conserveturtles.org/information-sea-turtles-general-behavior/#nest.

Sea Turtle Stranding and Salvage Network. 2020. Summary of Stranded and Incidentally Captured Sea
Turtles in Texas. Distributed by Donna Shaver.

Shaver, D.J. National Park Service — Texas Nest Update. Personal Communication. August 6, 2021.

Shaver, D.J., Tissot, P.E., Streich, M.M., Walker, J.S., Rubio, C., and Amos, A.F. 2017. Hypothermic
stunning of green sea turtles in a western Gulf of Mexico foraging habitat. PLoS ONE 12(3):
€0173920. https://doi.org/10.1371/journal.pone.0173920.

Shaver, D.J., Frandsen, H.R., and Walker J.S. 2019. Dermochelys coriacea (Leatherback Sea Turtle)
Nesting. Herpetological Review, 50(2). Natural History Notes, pg. 350.

Skoruppa, M.K. U.S. Fish and Wildlife Service — Agency Review of Biological Assessment. Personal
Communication. April 12, 2022.

Stewart, J.D., M. Nuttall, E.L. Hickerson, and M.A. Johnston. 2018. Important juvenile manta ray habitat
at Flower Garden Banks National Marine Sanctuary in the northwestern Gulf of Mexico. Marine
Biology. 165, 111. 8 pg.

Texas Marine Mammal Stranding Network. 2022. Report. www.dolphinrescue.org/report-contact-page.

Texas Parks and Wildlife Department (TPWD). 2004. Manatee Sighted, Captured on Film in Cove Harbor.
https://tpwd.texas.gov/newsmedia/releases/?req=20041110a.

. 2021a. Mud Flats-Corpus Christi. https://tpwd.texas.gov/fishing/sea-center-texas/flora-fauna-
guide/bays-and-estuaries/bay-habitats/mud-flats-corpus-christi.

7-5



7.0 REFERENCES

——— 2021b. Northern Aplomado Falcon (Falco femoralis). https:/tpwd.texas.gov/huntwild/
wild/species/aplomfal/.

———  2021c. Federal and State Listed Species of Texas: Slender Rush pea.
https://tpwd.texas.gov/huntwild/wild/wildlife _diversity/nongame/listed-
species/plants/slender_rushpea.phtml.

. 2022. Texas Natural Diversity Database (TXNDD) information request for Nueces, San Patricio,
Refugio, and Aransas Counties. Request received on January 23, 2022.

Triton Environmental Solutions, LLC. 2021. Threatened and Endangered Species Survey Report:
Beneficial Use Placement Areas PA4, SS1, SS2, HI-E, and MI. Port of Corpus Christi Authority
Channel Deepening Project. SWG-2019-00067. November 10, 2021.

. 2022. Threatened and Endangered Species Survey Report: San José Island Beneficial Use Site.
Port of Corpus Christi Authority Channel Deepening Project. Aransas County, Texas. SWG-2019-
00067. January 18, 2022.

Turtle Island Restoration Network. 2018. What Happens When Sea Turtles are Cold Stunned?
https://seaturtles.org/what-happens-when-sea-turtles-are-cold-stunned/.

U.S. Fish and Wildlife Service (USFWS). 1967. Office of the Secretary, Native Fish and Wildlife:
Endangered Species. Federal Register. March 11, 1967 (Vol. 32, No. 48), 4001.

. 1970a. 50 CFR Part 17. Conservation of Endangered Species and Other Fish or Wildlife. Federal
Register. June 2, 1970 (Vol. 35, No. 106), 8491-8498.

. 1970b. 50 CFR Part 17. Conservation of Endangered Species and Other Fish or Wildlife: List of
Endangered Foreign Fish and Wildlife. Federal Register. December 2, 1970 (Vol. 35, No. 233),
18319-18322.

.1976. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants: Endangered Status for 159
Taxa of Animals. Federal Register. May 28, 1985 (Vol. 41, No. 102), 24062-24067.

. 1978a. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants, Determination of Critical
Habitat for the Whooping Crane. Federal Register. May 15, 1978 (Vol. 43, No. 94), 20938-20942.

. 1978b. 50 CFR Part 17. Listing and Protecting Loggerhead Sea Turtles as "Threatened Species"
and Populations of Green and Olive Ridley Sea Turtles as Threatened Species or "Endangered
Species". Federal Register. July 28, 1978 (Vol. 43, No. 146), 32800-32811.

. 1982. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants; Endangered Status for
U.S. Populations of the Ocelot. Federal Register. July 21, 1982 (Vol. 47, No. 140), 31670-31672.

7-6



7.0 REFERENCES

. 1985b. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants; Determination of the
Endangered and Threatened Status for the Piping Plover. Federal Register. December 11, 1985
(Vol. 50, No. 238), 50726-50734.

. 1985c. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants; Listing Slender Rush-
Pea (Hoffmannseggia Tenella) as an Endangered Species. Federal Register. November 1 (Vol. 50,
No. 212), 45614-45618.

. 1986. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants; Determination of the
Northern Aplomado Falcon to be an Endangered Species. Federal Register. February 25, 1986
(Vol. 51, No. 37), 6686—6690.

. 1987. Black Lace Cactus (Echinocereus reichenbachii var. albertii) Recovery Plan. Albuquerque,
New Mexico. 56 pp.

. 1990. Northern Aplomado Falcon Recovery Plan. Albuquerque, New Mexico. 65 pp.

. 1991. Recovery Plan for U.S. Population of Atlantic Green Turtle (Chelonia mydas). Washington,
D.C. 59pp.

. 1992. Recovery Plan for Leatherback Turtles (Dermochelys coriacea) in the U.S. Caribbean,
Atlantic, and Gulf of Mexico. USFWS Southeast Region. Atlanta, Georgia. 72 pp.

. 1993. Recovery Plan for the Hawksbill Turtle (Eretmochelys imbricata) in the U.S. Caribbean,
Atlantic and Gulf of Mexico. USFWS Southeast Region. Atlanta, Georgia. 58 pp.

. 1994. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants; Determination of
Endangered Status for the Plants Ayenia limitaris (Texas Ayenia) and Ambrosia cheiranthifolla
(South Texas Ambrosia). Federal Register. August 24, 1994 (Vol. 59, No. 163), 43648-43652.

. 1996. Piping Plover (Charadrius melodus) Atlantic Coast Population Recovery Plan. Hadley,
Massachusetts. 236 pp.

. 1998. Recovery Plan for U.S. Pacific Populations of the Hawksbill Turtle (Eretmochelys
imbricata). Portland, Oregon. 95 pp.

. 2001. Florida Manatee Recovery Plan (Trichechus manatus latirostris) Third Revision. Atlanta,
Georgia. 144 pp. + appendices.

. 2003. Recovery Plan for the Great Lakes Piping Plover (Charadrius melodus). Ft. Snelling,
Minnesota. 141 pp.

7-7



7.0 REFERENCES

.2007. Status of the Red Knot (Calidris canutus rufa) in the Western Hemisphere. New Jersey Field
Office. Pleasantville, New Jersey. 257 pp.

. 2008. Slender Rush-pea (Hoffmannseggia tenella), 5-Year Review: Summary and Evaluation.
Corpus Christi Ecological Services Field Office. Corpus Christi, Texas. 25 pp.

. 2009a. Piping Plover (Charadrius melodus) 5-Year review: Summary and Evaluation. Hadley,
Massachusetts and East Lansing, Michigan. 214 pp.

. 2009b. Black Lace Cactus (Echinocereus reichenbachii var. albertii) 5-year Review: Summary
and Evaluation. Corpus Christi Ecological Services Field Office. Corpus Christi, Texas. 32 pp.

. 2010a. Attwater’s Prairie-Chicken Recovery Plan, Second Revision. Albuquerque, New Mexico.

. 2010b. South Texas Ambrosia (Ambrosia cheiranthifolia), 5-Year Review: Summary and
Evaluation. Corpus Christi Ecological Services Field Office. Corpus Christi, Texas. 34 pp.

. 2011a. Bi-National Recovery Plan for the Kemp’s Ridley Sea Turtle (Lepidochelys kempii).
Albuquerque, New Mexico. 177 pp. https://ecos.fws.gov/docs/recovery plan/kempsridley
revision2 with%?20signature.pdf.

. 2011b. 50 CFR Part 17. Endangered and Threatened Species; Determination of Nine Distinct
Population Segments of Loggerhead Sea Turtles as Endangered or Threatened. Federal Register.
September 22, 2011 (Vol. 76, No. 184), 58868—-58952.

. 2012. Whooping Crane (Grus americana) 5-Year Review: Summary and Evaluation. Corpus
Christi, Texas. 44 pp. https://ecos.fws.gov/docs/five year review/doc3977.pdf.

— . 2013a. Rufa Red Knot Ecology and Abundance Supplement. 54 pp.
https://www.fws.gov/northeast/redknot/pdf/20130923 REKN PL Supplement02 Ecology%20
Abundance Final.pdf.

.2013b. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants; Designation of Critical
Habitat for the Northwest Atlantic Ocean Distinct Population Segment of the Loggerhead Sea
Turtle (Caretta caretta); Proposed Rule. Federal Register. March 25, 2013 (Vol. 78, No. 57),
18000-18082.

. 2014a. Northern Aplomado Falcon (Falco femoralis septentrionalis) 5-Year Review: Summary
and Evaluation. Albuquerque, New Mexico. 46 pp.

. 2014b. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants; Threatened Species
Status for the Rufa Red Knot. Federal Register. December 11, 2014 (Vol. 79, No. 238), 73705—
73748.

7-8


https://ecos.fws.gov/docs/five_year_review/doc3977.pdf

7.0 REFERENCES

—— 2015a.  Status of the Species- red knot (Calidris  canutus  rufa).
https://www.fws.gov/verobeach/StatusoftheSpecies/20151104 SOS RedKnot.pdf.

. 2015b. 50 CFR Part 17. Endangered and Threatened Species; Identification and Proposed Listing
of Eleven Distinct Population Segments of Green Sea Turtles (Chelonia mydas) as Endangered or
Threatened and Revision of Current Listings; Proposed Rule. Federal Register. March 23, 2015
(Vol. 80, No. 55), 15272-15337.

. 2016. Recovery Plan for the Ocelot (Leopardus pardalis). Albuquerque, New Mexico. 237 pp.

. 2017a. Next Steps for a Healthy Gulf of Mexico Watershed: Lower Madre and Lower Rio Grande
Village, Coastal Bend, Texas Mid Coast. Atlanta, GA. https://www.fws.gov/southeast/ gulf-
restoration/next-steps/next-steps-by-focal-area/.

.2017b. 50 CFR Part 17. Endangered and Threatened Wildlife and Plants; Reclassification of the
West Indian Manatee from Endangered to Threatened. Federal Register. April 5, 2017 (Vol. 82,
No. 64), 16668—16704.

——— 2019. Featured Pollinator: Monarch Butterfly. https://www.fws.gov/pollinators/features/
Monarch_Butterfly.html.

.2020a. Manta Rays (Manta spp.). https://www.fws.gov/international/cites/cop16/manta-rays.html.

.2020b. Species Status Assessment Report for Rufa Red Knot (Calidris canutus rufa) version 1.1.
North Atlantic- Appalachian Region. New Jersey Field Office, Galloway, New Jersey. 55 pg.

—— . 2020c. Whooping Crane Survey Results: Winter 2019-2020. https://www.fws.gov/nwrs/
threecolumn.aspx?id=6442464082.

. 2020d. Eastern Black Rail. https://www.fws.gov/southeast/wildlife/birds/eastern-black-rail/.

. 2021a. Endangered and Threatened Wildlife and Plants; Designation of Critical Habitat for Rufa
Red Knot (Calidris canutus rufa). https://www.federalregister.gov/documents/2021/07/15/2021-
14406/endangered-and-threatened-wildlife-and-plants-designation-of-critical-habitat-for-rufa-red-
knot

. 2021b. Monarch Butterfly. https://fws.gov/savethemonarch/.

. 2022a. Information for Planning and Consultation (IPaC). Endangered Species Resource.
https://ecos.fws.gov/ipac/.

. 2022b. Information for Planning and Consultation (IPaC). Threatened and Endangered Species
Active Critical Habitat Report. https://ecos.fws.gov/ecp/report/table/critical-habitat.html.

7-9



7.0 REFERENCES

. 2022c. Eastern Black Rail (Laterallus jamaicensis jamaicensis) BLRA Informational handout v.3.
2 pg.

Von Preysing, C. 2021. Rare manatee sighting in Laguna Madre. KRGV.com.
https://www.krgv.com/news/rare-manatee-sighting-in-laguna-madre/. December 6, 2021.

W.F. Baird and Associates, Ltd. 2022. Draft Environmental Impact Assessment for Channel Deepening,

Port of Corpus Christi — Hydrodynamic and Salinity Modeling Study. Prepared for Freese and
Nichols, Inc. January 25, 2022.

Wilber, D.H. and Clarke, D.G. 2001. Biological Effects of Suspended Sediments: A Review of Suspended
Sediment Impacts on Fish and Shellfish with Relation to Dredging Activities in Estuaries. North
American Journal of Fisheries Management, 21:855-875.

Williams, L., and W. Harrell. 2009. Conservation Action Plan for the Refugio-Goliad Prairie Conservation

Area. The Nature Conservancy of Texas.  https://www.nature.org/media/texas/
refugio_goliad prairie cap.pdf. 75 pp.

7-10



Attachment 1

U.S. Fish and Wildlife Service
County Species List



2/18/22, 3:30 PM IPaC: Explore Location resources

IPaC U.S. Fish & Wildlife Service

IPaC resource list

This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly affected by activities in the project area. However, determining the likelihood
and extent of effects a project may have on trust resources typically requires gathering additional
site-specific (e.g., vegetation/species surveys) and project-specific (e.g., magnitude and timing of
proposed activities) information.

Below is a summary of the project information you provided and contact information for the USFWS
office(s) with jurisdiction in the defined project area. Please read the introduction to each section
that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for
additional information applicable to the trust resources addressed in that section.

Location
Texas
T
N
>, {

Local office

Texas Coastal Ecological Services Field Office

L (281) 286-8282
IB (281) 488-5882

4444 Corona Drive, Suite 215
Corpus Christi, TX 78411

http://www.fws.gov/southwest/es/TexasCoastal/
http://www.fws.gov/southwest/es/ES_Lists Main2.html

https://ipac.ecosphere.fws.gov/location/O7A6VR5VVBB4NPB3HKKLXXMASE/resources 171
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Endangered species

This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each species.
Additional areas of influence (AOI) for species are also considered. An AOI includes areas outside of
the species range if the species could be indirectly affected by activities in that area (e.g., placing a
dam upstream of a fish population even if that fish does not occur at the dam site, may indirectly
impact the species by reducing or eliminating water flow downstream). Because species can move,
and site conditions can change, the species on this list are not guaranteed to be found on or near
the project area. To fully determine any potential effects to species, additional site-specific and
project-specific information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the area
of such proposed action" for any project that is conducted, permitted, funded, or licensed by any
Federal agency. A letter from the local office and a species list which fulfills this requirement can
only be obtained by requesting an official species list from either the Regulatory Review section in
IPaC (see directions below) or from the local field office directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC website
and request an official species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.

3. Login (if directed to do so).

4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species! and their critical habitats are managed by the Ecological Services Program of the U.S.
Fish and Wildlife Service (USFWS) and the fisheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries?).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this
list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information. IPaC only shows species that are regulated by USFWS (see FAQ).

2. 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.

The following species are potentially affected by activities in this location:

Mammals
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NAME STATUS
Ocelot Leopardus (=Felis) pardalis Endangered
Wherever found

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/4474

West Indian Manatee Trichechus manatus Threatened
Wherever found Marine mammal
There is final critical habitat for this species. The location of the
critical habitat is not available.
https://ecos.fws.gov/ecp/species/4469

Birds

NAME STATUS
Attwater's Greater Prairie-chicken Tympanuchus cupido Endangered
attwateri

Wherever found

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/7259

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

Northern Aplomado Falcon Falco femoralis septentrionalis Endangered
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/1923

Piping Plover Charadrius melodus Threatened
There is final critical habitat for this species. Your location overlaps
the critical habitat.
https://ecos.fws.gov/ecp/species/6039

Red Knot Calidris canutus rufa Threatened
Wherever found

There is proposed critical habitat for this species. The location of the

critical habitat is not available.

https://ecos.fws.gov/ecp/species/1864

Whooping Crane Grus americana Endangered
There is final critical habitat for this species. Your location overlaps
the critical habitat.
https://ecos.fws.gov/ecp/species/758
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Reptiles

NAME

Green Sea Turtle Chelonia mydas
There is final critical habitat for this species. The location of the
critical habitat is not available.
https://ecos.fws.gov/ecp/species/6199

Hawksbill Sea Turtle Eretmochelys imbricata

Wherever found
There is final critical habitat for this species. The location of the
critical habitat is not available.
https://ecos.fws.gov/ecp/species/3656

Kemp's Ridley Sea Turtle Lepidochelys kempii

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

Leatherback Sea Turtle Dermochelys coriacea

Wherever found
There is final critical habitat for this species. The location of the
critical habitat is not available.
https://ecos.fws.gov/ecp/species/1493

Loggerhead Sea Turtle Caretta caretta
There is final critical habitat for this species. The location of the
critical habitat is not available.
https://ecos.fws.gov/ecp/species/1110

Clams

NAME

False Spike Fusconaia mitchelli

Wherever found
There is proposed critical habitat for this species. The location of the
critical habitat is not available.
https://ecos.fws.gov/ecp/species/3963

Guadalupe Orb Cyclonaias necki
There is proposed critical habitat for this species. The location of the
critical habitat is not available.

Insects

https://ipac.ecosphere.fws.gov/location/O7A6VR5VVBB4NPB3HKKLXXMASE/resources

STATUS

Threatened

Endangered

Endangered

Endangered

Threatened

STATUS

Proposed Endangered

Proposed Endangered
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NAME STATUS

Monarch Butterfly Danaus plexippus Candidate
Wherever found
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/9743

Flowering Plants

NAME STATUS

Black Lace Cactus Echinocereus reichenbachii var. albertii Endangered
Wherever found
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/5560

Slender Rush-pea Hoffmannseggia tenella Endangered
Wherever found
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/5298

South Texas Ambrosia Ambrosia cheiranthifolia Endangered
Wherever found
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/3331

Critical habitats

Potential effects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.

This location overlaps the critical habitat for the following species:
NAME TYPE

Piping Plover Charadrius melodus Final
https://ecos.fws.gov/ecp/species/60394#crithab

Whooping Crane Grus americana Final
https://ecos.fws.gov/ecp/species/758#crithab

Migratory birds

Certain birds are protected under the Migratory Bird Treaty Act! and the Bald and Golden Eagle
Protection Act?.
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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.

Additional information can be found using the following links:

e Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php

e 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 BIRD INFORMATION IS NOT AVAILABLE AT THIS TIME

Tell me more about conservation measures | 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 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.

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 AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my specified location?
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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 | 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

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 | 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.
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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 | can implement to avoid or minimize
impacts to migratory birds" at the bottom of your migratory bird trust resources page.
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Marine mammals

Marine mammals are protected under the Marine Mammal Protection Act. Some are also protected
under the Endangered Species Act! and the Convention on International Trade in Endangered
Species of Wild Fauna and Flora2.

The responsibilities for the protection, conservation, and management of marine mammals are
shared by the U.S. Fish and Wildlife Service [responsible for otters, walruses, polar bears, manatees,
and dugongs] and NOAA Fisheries2 [responsible for seals, sea lions, whales, dolphins, and
porpoises]. Marine mammals under the responsibility of NOAA Fisheries are not shown on this list;
for additional information on those species please visit the Marine Mammals page of the NOAA
Fisheries website.

The Marine Mammal Protection Act prohibits the take (to harass, hunt, capture, kill, or attempt to
harass, hunt, capture or kill) of marine mammals and further coordination may be necessary for
project evaluation. Please contact the U.S. Fish and Wildlife Service Field Office shown.

1. The Endangered Species Act (ESA) of 1973.

2. The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES) is
a treaty to ensure that international trade in plants and animals does not threaten their survival
in the wild.

3. 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.

The following marine mammals under the responsibility of the U.S. Fish and Wildlife Service are
potentially affected by activities in this location:

NAME

West Indian Manatee Trichechus manatus
https://ecos.fws.gov/ecp/species/4469

Facilities

National Wildlife Refuge lands

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.

This location overlaps the following National Wildlife Refuge lands:

LAND ACRES
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ARANSAS NATIONAL WILDLIFE REFUGE 115,882.14 acres

Fish hatcheries

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands Inventory

Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404
of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.

WETLAND INFORMATION IS NOT AVAILABLE AT THIS TIME

This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or for very
large projects that intersect many wetland areas. Try again, or visit the NWI map to view wetlands at
this location.

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error
is inherentin the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in
revision of the wetland boundaries or classification established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth verification work conducted.
Metadata should be consulted to determine the date of the source imagery used and any mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or field work. There may be
occasional differences in polygon boundaries or classifications between the information depicted on the map and
the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.
Some deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

Data precautions

https://ipac.ecosphere.fws.gov/location/O7A6VR5VVBB4NPB3HKKLXXMASE/resources 10/11


http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://www.fws.gov/wetlands/data/mapper.HTML

2/18/22, 3:30 PM IPaC: Explore Location resources

Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe wetlands in a
different manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish
the geographical scope of the regulatory programs of government agencies. Persons intending to engage in
activities involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal,
state, or local agencies concerning specified agency regulatory programs and proprietary jurisdictions that may
affect such activities.
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1.0 INTRODUCTION

The Port of Corpus Christi Authority (PCCA or Applicant) applied to the U.S. Army Corps of Engineers
(USACE), Galveston District, for a Department of Army Permit, under Section 10 of the Rivers and Harbors
Act of 1899, Section 404 of the Clean Water Act (CWA), and Section 103 of the Marine Protection,
Research, and Sanctuaries Act (33 USA 1413) for activities related to the proposed channel improvements
to the Corpus Christi Ship Channel. The proposed PCCA Channel Deepening Project (CDP) is located in
Port Aransas, Nueces County, Texas within the existing channel bottom of the Corpus Christi Ship Channel
(CCSC) near the southeast side of Harbor Island, and traversing easterly through Aransas Pass and
extending an additional 5.5 miles beyond the existing terminus of the channel (Figure 1). The purpose of
the proposed CDP is to accommodate transit of fully laden very large crude carriers (VLCCs) that draft
approximately 68 feet. The deepening activities would be completed within the footprint of the authorized
PCCA channel width.

Due to the potential impacts to Essential Fish Habitat (EFH), it was determined that preparation of an EFH
Assessment pursuant to 50 Code of Federal Regulations (CFR) Section 600.920(i) would be required. This
report presents an evaluation of potential EFH and fisheries within the project area. For this EFH, the project
area is defined as the footprint of the construction area within the channel, 1-mile buffer, around the channel,
and the proposed placement sites (Figure 2). The purpose of the investigation was to determine the location
and extent of fisheries considered to occur within the project area and those protected under the 1996
Amendment to the Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), which
mandated the identification of EFH for all federally managed species. This EFH assessment is included as
part of an Environmental Impact Statement (EIS).

1.1 ROLE OF NATIONAL MARINE FISHERIES SERVICE
IN ESSENTIAL FISH HABITAT CONSULTATION

Congress enacted amendments to the MSFCMA (PL 94-265) in 1996 that established procedures for
identifying EFH and required interagency coordination to further the conservation of federally managed
fisheries. Rules published by the National Marine Fisheries Service (NMFS) (50 CFR Sections 600.805—
600.930) specify that any Federal agency that authorizes, funds, or undertakes, or proposes to authorize,
fund, or undertake an activity that could adversely affect EFH is subject to the consultation provisions of
the above-mentioned act and identifies consultation requirements. EFH is defined as “those waters and
substrate necessary to fish for spawning, breeding, feeding, or growth to maturity.” EFH is separated into
estuarine and marine components. The estuarine component is defined as “all estuarine waters and
substrates (mud, sand, shell, rock, and associated biological communities); subtidal vegetation (seagrasses
and algae); and adjacent intertidal vegetation (marshes and mangroves).” The marine component is defined
as “all marine waters and substrates (mud, sand, shell, rock, and associated biological communities) from
the shoreline to the seaward limit of the Exclusive Economic Zone” (Gulf of Mexico Fisheries Management
Council [GMFMC], 2004). Adverse effect to EFH is defined as, “any impact,
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1.0 INTRODUCTION

which reduces quality and/or quantity of EFH...”and may include direct, indirect, site specific or habitat

impacts, including individual, cumulative, or synergistic consequences of actions.
1.2 PROJECT DESCRIPTION

The PCCA applied to the USACE, Galveston District, on January 3, 2019, for a Department of Army
Permit, under Section 10 of the Rivers and Harbors Act, Section 404 of the CWA, and Section 103 of the
Marine Protection, Research, and Sanctuaries Act for activities subject to the jurisdiction of the USACE
that include filling discharge of dredged or fill material into waters of the United States, the construction of
structures and/or work that may affect navigable waters, and ocean disposal of dredged material. The project
proposed in the permit application was revised based on comments provided by the USACE on May 23,
2019. The Port submitted a revised application on June 4, 2019. Based on the Department of Army Permit
application submitted by PCCA, the USACE determined that the permitting action for the proposed dredge
and fill activities constitutes a major Federal action with potentially significant effects and/or substantial
public interest. In accordance with the National Environmental Policy Act, this EFH Assessment is part of
an EIS that has been prepared to analyze and disclose the potential impacts of the proposed project on EFH.

1.3 PROJECT AREA AND EXISTING CHANNEL

The CCSC provides deep water access from the Gulf of Mexico (Gulf) to the Port of Corpus Christi, via
the Port Aransas Channel, through Redfish Bay and Corpus Christi Bay. The waterway extends from the
jettied Port Aransas entrance 20.75 miles to the landlocked portion of the CCSC, known as the Inner Harbor.
Access points to the CCSC include the La Quinta Channel, the Gulf Intracoastal Waterway, and the Rincon
Canal. The La Quinta Channel extends from the CCSC near Ingleside, Texas, and runs parallel to the eastern
shoreline of Corpus Christi Bay for 5.9 miles to the La Quinta Turning Basin. The Corpus Christ Ship
Channel Improvement Project is presently underway. This project has deepened the offshore section outside
of the jetties from —49 feet mean lower low water (MLLW) to —56 feet MLLW. The inshore sections will
be deepened from —47 feet MLLW to —54 feet MLLW. This project will also widen the CCSC from 500
feet to 530 feet in the reach from Port Aransas to Ingleside and from 400 feet to 530 feet in the Bay, with
the addition of barge lanes. The USACE is responsible for the continued maintenance dredging of the
CCSC.

14 PROPOSED ACTION AND ALTERNATIVES

The proposed CDP is located within the existing channel bottom of the CCSC starting near the southeast
side of Harbor Island, traversing east through the Aransas Pass, and extending into the Gulf for an
approximate distance of 13.8 miles. To address changing market needs, the proposed CDP would deepen
this portion of the CCSC beyond the current authorized channel depths of —54 feet and —56 feet MLLW to
maximum depths of —75 feet and —77 feet MLLW to accommodate transit of fully loaded VLCCs with
vertical distances between the waterline and the bottom of the hull, or drafts, of approximately 68 feet. An
estimated 46.3 million cubic yards (mcy) of new work dredged material would be generated from the
channel deepening.

14



1.0 INTRODUCTION

Additionally, the proposed CDP includes:

e Extending the existing terminus of the authorized channel, an additional 29,000 feet into the Gulf
to reach —77 MLLW;

e Placement of the new work dredged material into Waters of the United States for beneficial use
(BU) sites located in and around Corpus Christi and Redfish bays;

e Placement of dredged material on San José Island for beach and dune restoration;

e Placement of dredged material in nearshore berms to indirectly nourish San José¢ and Mustang
Islands; and

e Transport of new work dredged material to the New Work Ocean Dredged Material Disposal Site
(ODMDS).

The proposed CDP does not include widening the channel; however, some minor incidental widening of
the channel is expected to meet side slope requirements and to maintain the stability of the channel.

14.1 No-Action Alternative

The No-Action Alternative provides a means to evaluate the environmental impacts that would occur if the
USACE were to deny the permit for the proposed channel improvements. The characterization of the No-
Action Alternative provides a baseline for comparison of performance and impacts of the proposed action
alternative. Under the No-Action Alternative, the CCSC would not be deepened to —77 feet MLLW and
would remain at —54 feet MLLW. VLCCs would continue to be partially loaded and reverse-lightered
offshore. The No-Action Alternative does not meet the project purpose and need but is carried forward for
detailed analysis in this EIS for comparison purposes.

1.4.2 Alternative 1: Channel Deepening (Applicant’s Proposed Action
Alternative)

Alternative 1 consists of deepening the CCSC to —77 feet and —75 feet MLLW from the Gulf to station
110+00 near Harbor Island, including the approximate 10 mile-extension to the Entrance Channel necessary
to reach sufficiently deep waters. As a result of one-way transit assumed for VLCCs, the planned widths
for the —54-foot currently authorized project are nominally sufficient. Therefore, no widening other than
the minor incidental widening to keep these bottom widths and existing channel slopes at the proposed
deeper depths would occur. Deepening would take place largely within the footprint of the currently
authorized —54-foot channel. Under this alternative, only berths at Axis Midstream and Harbor Island
Terminals would be capable of fully loading VLCCs. However, partially loaded outbound VLCCs at
Ingleside could top off at Harbor Island and potentially reduce or eliminate reverse lightering.

Dredging 46.3 mcy would be required with inshore and Gulf placement of the material. Placement would
occur in a mix of Placement Areas (PAs), BU sites, and/or the New Work ODMDS. PCCA selected these
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potential PAs through a process that included agency input and consideration of State and Federal coastal

restoration plans.

The Applicant’s Proposed Action Alternative consists of the following elements (see Figure 2):

e Deepening from the authorized —54 feet MLLW to approximately —75 feet MLLW, with 2 feet of
advanced maintenance and 2 feet of allowable overdredge, from Station 110400 into the Gulf of
Mexico to Station 72+50 (3.5 miles).

e Deepening from the authorized —56 feet MLLW to approximately —77 feet MLLW, with 2 feet of
advanced maintenance and 2 feet of allowable overdredge, from Station —72+50 to Station
620+00 in the Gulf of Mexico (10.4 miles).

e Placement of new work dredged material at the following BU and PA sites (Table 1, and see
Figure 2):

- SS1: Restoring eroded shorelines

- SS2: Restore eroded shoreline along Port Aransas Nature Preserve/Charlie’s Pasture
- SSI1 Extension: Reestablish eroded shoreline and land loss in front of PA4

- PA4: Upland placement

- HI-E: Bluff and shoreline restoration with site fill

- PAG: Raise levee 5-foot and fill with new work material

- SJI: Dune and beach restoration San José Island

- BI1-B9: Nearshore berms offshore of San José Island and Mustang Island

- MI: Beach nourishment for Gulf side of Mustang Island

- ODMDS: Place within New Work ODMDS

e Incremental future maintenance material may be placed at the following PA sites as material
suitability allows:

- Existing Maintenance ODMDS in the vicinity of the CCSC

- Proposed nearshore berms B1 through B9
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Table 1

Description of Placement Sites

Total Volume

Features Being Built

Placement Site Description (cubic yards P From Dredged Others
[ey]) Upose Material (Armoring etc.)
SS1 Restoring eroded shorelines 2,793,000 Restore eroded shoreline landmass and | Dikes, landmass Slope
provide protection to Harbor Island backfill armoring/riprap
seagrass area
SS2 Restore two shoreline breaches and 250,000 Restore shoreline washed out by Interior dikes, Bulkhead
landmass along Port Aransas Nature Hurricane Harvey to protect piping landmass backfill
Preserve resulting from Hurricane plover sand flat critical habitat
Harvey. Would add land mass behind
FEMA shoreline bulkhead project.
SS1 Extension | Reestablish eroded shoreline and land 1,676,000 Restore eroded shoreline and land loss; | Exterior Slope
(PA4 loss in front of PA4 provide protection to Harbor Island containment dike, armoring/riprap
Shoreline seagrass. Raise levees for placement of | landmass backfill,
Restoration) new work material unsuitable for BU raise interior levee
PA4 (Upland Upland placement within PA4 2,861,400 No environmental benefit, material PA interior fill
Placement) unsuitable for BU
HI-E Bluff and shoreline land mass 1,824,800 Restore eroded bluff and shoreline to Containment levees, | Slope
restoration with site fill on eastern historic profiles landmass backfill armoring/riprap
Harbor Island
PA6 Raise PA dike 5 feet and fill with 4 1,796,400 No environmental benefit, material Raise levee, PA
feet of new work material unsuitable for BU interior fill
SJI Dune and beach restoration on San 4,000,000 Restores dune washouts and several Dunes and beach
José Island miles of beach profile that was washed
away during Hurricane Harvey
B1-B9 Nearshore berms offshore of San José 8,100,000 Nearshore berms within transport zone Nearshore berms
Island and Mustang Island to indirectly nourish barrier islands
MI Beach nourishment for Gulf side of 2,000,000 Mustang Island beach nourishment to Beach
Mustang Island enhance shoreline
New Work Place material in existing New Work 38,888,600 | No environmental benefit, material Placement mound
ODMDS ODMDS suitable for ocean placement
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143 Alternative 2: Offshore Single Point Mooring

Under Alternative 2, the CCSC would not be deepened to —77 feet MLLW and would remain at —54 feet
MLLW. The Offshore Single Point Mooring (SPM) Alternative is a multi-buoy, single-point mooring
system consisting of multiple sets in an array of SPM buoys (also known as Single Buoy Moorings). It
would be in the Gulf approximately 15 miles from the Gulf-side shoreline. To meet the project purpose,
eight individual SPM buoys or four sets in an array would be required. Vessels would be loaded entirely
offshore, eliminating the need to traverse the CCSC. This alternative would also eliminate dredging of the
channel and the impacts associated with dredged material placement.

1.4.4 Alternative 3: Inshore/Offshore Combination

Under Alternative 2, the CCSC would not be deepened to —77 feet MLLW and would remain at —54 feet
MLLW. Like Alternative 2, the Inshore/Offshore Combination Alternative is a SPM buoy located in the
Gulf approximately 15 miles from the Gulf-side shoreline. Each set consists of two SPMs that would be
serviced by either one or two pipelines from shore originating in Ingleside or Harbor Island facilities.
Vessels are partially loaded inshore then traverse the CCSC offshore to the SPM to fully load. This
alternative would also eliminate dredging of the channel and the impacts associated with dredged material
placement.
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2.0 EXISTING ENVIRONMENT

For the discussion of the existing environment, habitat types are described within the study area (see Figure
1), while the evaluation of potential EFH and fisheries resources focuses on the project area footprints (see
Figure 2). It should be noted that the study and project areas are similar in habitat and community types.

2.1 HABITAT/COMMUNITY TYPES

Ecoregions are typically considered large geographic areas that are easily distinguished from adjacent
regions by differing biotic and environmental factors or ecological processes. Fundamental differences
among ecoregions often include changes in climate, physical geography, soils, and large-scale vegetative
structure and composition. The study area is located entirely within the Western Gulf coastal plain (U.S.
Environmental Protection Agency [EPA] level III ecoregion), which is a low-elevation area adjacent to the
Gulf (Griffith et al. 2004; EPA, 2013). Due to its nutrient-rich soils and abundance of rain, much of the
land has been converted to cropland and pastures for livestock. About a third of the State’s population
resides within 100 miles of the coast along with a large part of the State’s industry. The large expanses of
intact wetlands and coastal marshes along the coast are also important rest stops and wintering habitats for
waterfowl and migrating birds. The warm Gulf waters are home to a variety of fish and shellfish, while the
marshes and wetlands provide an abundance of habitat for birds and migrating waterfowl (Griffith et al.,
2007).

The Western Gulf coastal plain can be further categorized into nine distinct EPA level IV ecoregions
(Griffith et al., 2004; 2007). These level IV ecoregions are divided based on similarities of soils, vegetation,
climate, geology, wildlife, and human factors. The following sections describe the four level IV ecoregions

found within the study area.

Mid Coast Barrier Islands and Coastal Marshes: Stretching from Galveston Bay to Corpus Christi Bay,
this ecoregion generally receives less annual precipitation than the Texas-Louisiana marshes. This region
is characterized by barrier islands, tidal marshes, dunes, and salt/brackish/freshwater marshes. Cordgrass
(Spartina spp.), saltgrass (Distichlis sp.), and sedges (Cyperaceae spp.) are typically found in the marsh
habitats, while seacoast bluestem (Schizachyrium scoparium), and sea oats (Uniola paniculata) are found
on sandy barrier islands. During the fall, endangered Whooping Cranes (Grus americana) migrate to the
brackish marshes of Aransas National Wildlife Refuge to feed on blue crabs (Callinectes sapidus) (Griffith
et al., 2007). This is the most dominant coastal ecoregion within the study area, including the entire barrier
island strip from Packery Channel to Matagorda Island.

Floodplains and Low Terraces: This ecoregion consists of Holocene floodplains and alluvial deposits.
Bottomland forests are the dominant vegetation type in this region. Large swaths of these floodplain
woodlands have been converted to cropland, pastures, and forests. Freshwater flows through these historic
floodplains have also been redirected for municipal, industrial, and agricultural uses. Combined with recent
droughts in Texas and the Southwest, the Nueces River has experienced greatly diminished flows, which
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affect the salinity and productivity of downstream estuaries and bays (Griffith et al., 2007). Only a small
portion of the study area contains this ecoregion type, occurring in the uppermost reaches of the Nueces
River delta.

Southern Subhumid Gulf Coastal Prairies: Generally drier than the northern humid Gulf Coastal Prairie,
this region only receives about 26 to 37 inches of rain annually. The regional soil temperature is
hyperthermic meaning it stays above 71.6 degrees Fahrenheit (°F). Decades of fire suppression,
overgrazing, and other landscape alterations have led to an increased abundance of woody and thorny-scrub
plants such as honey mesquite (Prosopis glandulosa), huisache (Acacia farnesiana), and blackbrush
(Vachellia rigidula). Prairie grassland species such as seacoast bluestem, Gulf muhly (Muhlenbergia
capillaris), and switchgrass (Panicum virgatum) can still be found but in less abundance than described in
historical records (Griffith et al., 2007).

Southern Subhumid Gulf Coastal Prairies: This ecoregion is categorized by tidal mud flats, barrier
island, seagrass meadows, and hypersaline lagoons. Seagrass meadows grow in the shallow, clear waters
along the Laguna Madre. The seagrass beds serve as a productive nursery habitat for Red Drum (Sciaenops
ocellatus) and grazing for sea turtles and Redhead Ducks (4Aythya americana). Seacoast bluestem, sea oats,
and other grassy vegetation can be found along the 113-mile-long island, the longest barrier island in the
world. Ponds and marshes are populated with cordgrass, cattails (7ypha spp.), and bulrush (Seirpus spp.).
Sea turtles including the Leatherback (Dermochelys coriacea), Green (Chelonia mydas), Atlantic
Hawksbill (Eretmochelys imbricata), and Kemp’s Ridley (Lepidochelys kempii) are dependent on the sandy
barrier islands for nesting habitat (Griffith et al., 2007). The study area includes only the northern-most
reaches of this ecoregion along the Texas coast.

Non-tidal Wetlands: Non-tidal wetlands within the study area include depressional wetlands located
inland of the tidal zone and palustrine fringe wetlands associated with the upper reaches of river systems in
the study area, including the Nueces, Mission, and Aransas rivers. Depressional wetlands are regionally
known as prairie potholes and are generally low topography divots within the prairie mosaic landscape.
Rainfall and groundwater sources contribute to depressional wetland hydrology, along with poorly drained
soils that increase water holding times and result in a hydrophytic vegetation community (Cowardin et al.,
1979). These wetland types are also converted for agricultural uses, often in the form of upland cattle stock
tanks or wetland rice farming (Moulton et al., 1997). Included within the depressional category are PAs
with earthen levees and poor drainage, and the U.S. Fish and Wildlife Service (USFWS) National Wetlands
Inventory geospatial maps identify several placement actions targeting BU that are mapped as wetlands
(USFWS, 2021). Depressional wetlands are often dominated by herbaceous vegetation, and common
wetland plant species include: spike rush (Eleocharis spp.), smartweed (Polygonum hydropiperoides),
various sedges (Carex spp.), soft rush (Juncus effusus), and cattail (Typha latifolia). Some woody species
can also be found in depressional wetlands, such as: black willow (Salix nigra), rattlebush (Sesbania
drummondii), eastern baccharis (Baccharis halimifolia), and the non-native Chinese tallow (7riadica
sebifera).
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Palustrine fringe and riverine wetlands are also common within the study area and are located within the
alluvial floodplains of the larger river systems and above the influence of tides. Like depressional wetlands,
the plant communities are primarily herbaceous in nature, although later successional scrub-shrub and
forested types are found in smaller amounts within the study area (USFWS, 2021). These wetlands include
low-lying areas within floodplains and areas adjacent or abutting riverbanks. Wetland hydrology is often
provided through a direct hydrologic nexus to riverine features or by seasonal and temporary flooding.
While the sources of hydrology differ, there are often great similarities between wetlands lying adjacent to
lakes or rivers and isolated wetlands of the same class in the same region (Cowardin et al., 1979).

Tidal Wetlands: Tidal wetlands include features that are in the brackish transition between freshwater and
tidally influenced saltwater marshes all the way to the subtidal unconsolidated bottom of bay systems,
known as deepwater habitats. Not including persistently inundated bay bottoms or the marine environment,
estuarine emergent wetlands are the most prevalent within the study area, followed by intertidal unvegetated
mud or sand flats and estuarine shrubs (USFWS, 2021). Common herbaceous species that occur in estuarine
wetlands include glasswort (Salicornia depressa), salt marsh bulrush (Scirpus maritimus), smooth
cordgrass (Spartina alterniflora), saltgrass (Distichlis spicata), and sea-oxeye (Borrichia frutescens). Black
mangrove (Avicennia germinans) is the primary estuarine shrub species. Coastal estuarine wetlands of the
bay systems within the study area play an important part in sustaining the health and abundance of life
within the ecosystem. They are extremely important natural resources that provide essential habitat for fish,
shellfish, and other wildlife (Rozas and Minello, 1998; Sather and Smith, 1984; Turner, 1977). Coastal
wetlands also serve to filter and process agricultural and urban runoff and buffer coastal areas against storm
and wave damage. Geospatial data from the National Wetlands Inventory was used to map existing

estuarine and coastal wetland features in the study area (Figure 3).

Seagrass: Submerged aquatic vegetation (SAV) includes the true seagrasses such as shoal grass (Halodule
wrightii), turtle grass (Thalassia testudinum), manatee grass (Syringodium filiforme), and clover grass
(Halophila engelmannii), but also includes widgeon grass (Ruppia maritima) which is not considered a true
seagrass because it also grows in freshwater environments. Seagrasses typically occur in water shallower
than 4 feet mean low tide. In the study area, they occur primarily in Redfish Bay and the Upper Laguna
Madre in large, contiguous tracts, and along the bay side of Mustang Island and San Jos¢ Island inlets and
shallow, relatively low energy areas (Texas Parks and Wildlife Department [TPWD], 2021a). Seagrass
communities generate high primary productivity and provide refuge for numerous species including shrimp,
fish, crabs, and their prey. Animal abundances in seagrass beds can be 2 to 25 times greater than in adjacent
unvegetated areas (TPWD, 1999). All five taxa are found within the study area, with shoalgrass being the
most abundant seagrass species across the bay systems (Congdon and Dunton, 2019).
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There are approximately 41,583 acres of seagrass within the study area boundary (TPWD, 2021a). The net
acreage of seagrass within the combined estuarine systems has remained relatively stable since 1958,
although there has been fragmentation of this habitat and some local losses in Redfish Bay/Harbor Island.
Seagrass beds dominated by turtle grass in southern Redfish Bay saw losses in 2017 following Hurricane
Harvey that have not fully recovered. It remains to be seen whether the loss of slow growing turtle grass
would lead to colonization by more opportunistic species like shoal grass and manatee grass (Congdon and
Dunton, 2019). Seagrass beds in Nueces Bay are limited to the shoal grass and widgeon grass (Pulich et al.,
1997).

The most currently available geospatial data for seagrass mapping was downloaded from the National
Oceanic and Atmospheric Administration (NOAA) and TPWD Geographic Information System data sites
and combined to provide mapping of seagrass (TPWD, 2021a). Figure 3 shows the seagrass mapped in the
study area. Within the proposed project footprint, the depth of the existing channel, side slopes and regular
maintenance are not conducive to supporting seagrasses. Therefore, the proposed project location is
currently devoid of seagrass, and there are some small seagrass areas mapped adjacent to the channel in the
shallow margins of dredge spoil islands near Ingleside, Texas (TPWD, 2021a).

Aquatic Communities: The open bay community is composed of plankton and nekton. Phytoplankton
(microscopic algae) are the major primary producers (plant life) in the open bay, taking up carbon through
photosynthesis and nutrients for growth. Phytoplankton are fed upon by zooplankton (small crustaceans),
fish, and benthic consumers. Nekton (organisms that swim freely in the water column) consist mainly of
secondary consumers, which feed on zooplankton and smaller nekton (Armstrong et al., 1987; Britton and
Morton, 1989). Diverse and abundant plankton and nekton communities occur throughout the entire study
area. Phytoplankton assemblages in Aransas Bay are comprised primarily of Coscinodiscus spp. in the
winter and Rhizosolenia alata in the summer. Blue-green and green algae dominate the upper portions of
the Mission-Aransas Estuary, whereas diatoms dominate the lower estuary. Diatoms (Thalassionema
nitzschioides, Thalassiothrix frauenfeldii, and Chaetoceros spp.) make up over 70 percent of the
phytoplankton community in Corpus Christi Bay. In Nueces Bay and the Upper Laguna Madre, the same
diatoms dominate abundance, especially during the winter months, followed by the dinoflagellate Ceratium
furca (Tunnell et al., 1996; Hildebrand and King, 1977). Salinity appears to be the controlling factor of
phytoplankton abundance, with low salinities corresponding with high phytoplankton numbers and high
salinities (greater than 60 parts per thousand [ppt]) corresponding with low to nonexistent numbers, as
occurs in some areas of the Upper Laguna Madre (Armstrong et al., 1987; Hildebrand and King, 1977).

Armstrong et al. (1987) and Tunnel et al. (1996) describe the dominant zooplankton in Copano and Aransas
bays as calanoid copepod Acartia tonsa with maximum abundances occurring in the winter and spring.
Barnacle nauplii and Acartia tonsa dominated zooplankton assemblages in Corpus Christ and Nueces bays
during every season except late winter and early spring when the dinoflagellate Noctiluca scintillans
dominated. Calanoid copepods, especially Acartia tonsa, were the dominant species in Oso Bay and the
Upper Laguna Madre with peak abundance occurring in the spring (Armstrong et al., 1987; Tunnell et al.,
1996).
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Texas bay systems support a diverse nekton population including fish, shrimp, and crabs. Some of these
are resident species, spending their entire life in the bay, whereas others are migrant species spending only
a portion of their life cycle in the estuary (Armstrong et al., 1987). Many of these species are estuarine-
dependent, migrating through passes of the Gulf to use the different habitats in the bay including SAV,
marsh, and oyster reefs as nursery habitat (Tunnell and Judd, 2002). With respect to the Upper Laguna
Madre, the hypersaline waters can affect fish osmotic balance and decrease dissolved oxygen; however,
fish occupying these areas are euryhaline (able to tolerate a wide range of salinities) and better able to cope
with the harsh conditions (Gunter, 1967).

Dominant nekton inhabiting the study area include blue crab, white shrimp (Litopenaeus setiferus), brown
shrimp (Farfantepenaeus aztecus), pink shrimp (Farfantepenaeus duorarum), Atlantic Croaker, Bay
Anchovy (4Anchoa mitchilli), Code Goby (Gobiosoma robustum), Black Drum (Pogonias cromis), Gulf
Menhaden (Brevoortia patronus), Hardhead Catfish (Arius felis), Pinfish (Lagodon rhomboides),
Sheepshead (Archosargus probatocephalus), silversides (Menidia sp.), Southern Flounder (Paralichthys
lethostigma), Spot (Leiostomus xanthurus), and Spotted Seatrout (Cynoscion nebulosus) (Nelson et al.,
1992; Tunnell et al., 1996; Pattillo et al., 1997; EPA, 2020). These species are ubiquitous along the Texas
coast and are unaffected by salinity changes. Differences in abundance occur seasonally, with the fall
usually the lowest in biomass and number. Newly spawned fish and shellfish begin migrating into the bays
in winter and early spring with the maximum biomass during the summer (Pattillo et al., 1997).

Open-bay Bottom: The open-bay bottoms in the study area include all unvegetated subtidal areas with
various sediment types. These are open systems that greatly interact with the overlying waters and adjacent
habitats (Armstrong et al., 1987; Tunnell and Judd, 2002). Benthic organisms are divided into two groups:
epifauna, such as crabs and smaller crustaceans that live on the surface of substrate, and infauna, such as
mollusks and polychaetes that burrow into the substrate (Green et al., 1992). Mollusks and other infaunal
organisms are filter feeders that strain suspended particles from the water column. Other infauna, such as
polychaetes, feed by ingesting sediments and extracting nutrients. Many of the epifauna and infauna feed
on plankton, which are fed upon by numerous fish and birds (Armstrong et al., 1987; Lester and Gonzales,
2011).

The distribution of benthic macroinvertebrates is primarily influenced by bathymetry and sediment type
(Calnan et al., 1989). Mud (silt and clay) is the dominant sediment type throughout this bay-estuary-lagoon
system; however, sandier sediments occur along bay margins and is more common in the Laguna Madre
and Redfish Bay. Benthic macroinvertebrates found in these sediments are primarily polychaetes (including
Polydora caulleryi, Tharyx setigera, and Mediomastus ambiseta), bivalves, crustaceans (including
Listriella clymenellae), and gastropods (White et al., 1983; Montagna and Froeschke, 2009).

Benthic samples were also collected in the study area as part of the EPA National Coastal Assessment
Program (EPA, 2020). These samples were dominated primarily by polychaetes, amphipods, and
gastropods, same as were observed by White et al. (1983) and Montagna and Froeschke (2009). Polychaetes
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dominated the samples, including Paleanotus heteroseta, Aricidea fragilis, Capitella capitata,
Mediomastus sp., Tharyx annulosus, Paraonides lyra, and Asychis elongata (EPA, 2020).

Oyster Reef: Most oyster reefs are subtidal or intertidal and found near passes and cuts, and along the edges
of marshes. Within the study area Eastern oyster (Crassostrea virginica) are found within Copano Bay (142
acres total), Aransas Bay (91 acres total), Mesquite Bay (199 acres total), and Redfish Bay/Harbor Island
(113 acres total), growing perpendicular to the shoreline, with some small patch reefs scattered in Nueces
(25 acres total) and Corpus Christi (1.14 acres total) bays. Most oyster reefs in Corpus Christi Bay are dead;
but living oyster reefs were found in Nueces Bay and the intertidal zone (Pulich, et al., 1997; Tunnell et al.,
1996).

Opyster reefs are formed where a hard substrate and adequate currents are plentiful, and they are ecologically
important. Currents carry nutrients to the oysters and sediment and waste are filtered from the water by the
oyster. Oysters can filter water 1,500 times the volume of their body per hour, which, in turn, influences
water clarity and phytoplankton abundance (Lester and Gonzalez, 2011; Powell et al., 1992). Due to their
lack of mobility and their tendency to bioaccumulate pollutants, oysters are an important indicator species
for determining contamination (Lester and Gonzalez, 2011).

While oysters can survive in salinities ranging from 5 to 40+ ppt, they thrive within a range of 10 to 25 ppt
where pathogens and predators are limited. The low-salinity end of the range is critical for osmotic balance.
Opysters can survive brief periods of salinities less than 5 ppt by remaining tightly closed. Oysters will
remain closed until normal salinities are reestablished or until they deplete their internal reserves and perish.
In contrast, predators, such as oyster drills, welks, and crabs reduce oyster populations during long periods
of high salinities (Cake, 1983). Perkinsus marinus (Dermo) is the most common and deadly oyster pathogen
in the bays bordering the Gulf. It is a primary factor affecting habitat suitability.

Many organisms, including mollusks, barnacles, crabs, gastropods, amphipods, polychaetes, and isopods,
are found living on oyster reefs, forming a very diverse community (Sheridan et al., 1989). Oyster reef
communities are dependent upon food resources from the open bay and marshes. Many organisms feed on
oysters, including fish such as black drum, crab, and gastropods, such as the oyster drill (Thais haemastoma)
(Lester and Gonzales, 2011; Sheridan et al., 1989). When oyster reefs are exposed during low tides, shore
birds will use the reef areas for resting (Armstrong et al., 1987).

Some commercial harvesting of oysters occurs in Aransas Bay, but none in Corpus Christi Bay or the Upper
Laguna Madre (Pers. Comm., D. Topping [TPWD], 2016). In Texas, all molluscan shellfish must be
harvested from areas that have been approved or conditionally approved as designated by the Texas
Department of State Health Services (Texas Department of State Health Services [TDSHS], 2021). This
status is subject to change to prohibited or restricted by the TDSHS at any time due to extreme weather
conditions, oil spills, and red tides. Currently, oysters are approved for harvesting from much of Corpus
Christi, Aransas, and Copano bays (TDSHS, 2021).
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Jetty Communities: Jetty communities occurring within the study area include the Aransas Pass and
Packery Channel jetties. Found along the mouth of inlets, these granite jetties serve to stabilize channels by
extending into the Gulf beyond sandbars and breaking waves (Fikes and Lehman, 2010). These man-made
jetties exhibit a diverse rocky shore community that can effectively transport larva into and out of these
passes (Britton and Morton, 1989).

Jetty communities are comprised of stone crab (Menippe adina), porcelain crab (Petrolisthes armatus),
hermit crab (Clibanarius vittatus), tree oysters (Isogonom bicolor), horse oyster (Ostrea equestris), fragile
barnacle (Chthamalus fragilis), striped barnacle (Balanus amphitrite), ivory barnacle (Balanus eburneus),
lined periwinkle (Nodilittorina lineolata), Atlantic Needlefish (Strongylura marina), Sergent Major
(Abudefduf saxatilis), common octopus (Octopus vulgaris), false limpet (Siphonaria pectinata), sea lettuce
(Ulva fasciata, Gelidium crinale, Pandina vickersiae), red sea urchin (4Arbacia punctulata), anemones
(Bunodosoma cavernata, Anthopleura krebsi, Aiptasiomorpha texaensis), common hydroids (Bougainvilla
inaequalis, Obelia adichotoma, Gonothyraea gracilis), (Britton and Morton, 1989). Numerous macroalgae
inhabit this rocky intertidal habitat including Gelidium pusillum, Gracilaria tikvahiae, Grateloupia filicina,
and Hypnea musciformis (Fikes and Lehman, 2010). Gorgonian (soft) corals, known to be successful in
jetty environments, can also be found including Leptogorgia virgulate, Leptogorgia setacea, and

Leptogorgia hebes (Williamson et al., 2011).

Offshore Bottom Communities: There are few seagrasses or attached algae found in the offshore sands
due to the strong currents and unstable sediments. Most of the bottom surface is populated with
macroinfauna such as an occasional hermit crab (Paguroidea), portunid crab (Portunidae), or ray (Batoidea).
Even though there is little life on the sand surface, the overlying waters are highly productive.
Phytoplankton are abundant, including microscopic diatoms, dinoflagellates, and other algae (Britton and
Morton, 1989).

Much of the faunal diversity lies buried in the sand and relies on phytoplankton for food. Bivalves found
in offshore sands include the blood ark (4radara ovalis), incongruous ark (4dnadara brasiliana), southern
quahog (Mercenaria campechiensis), giant cockle (Dinocardium robustum), disk dosini (Dosinia discus),
pen shells (Atrina serrata), common egg cockle (Laevicardium laevigatum), crossbarred venus (Chione
cancellata), tellins (Tellina spp.), and the tusk shell (Dentalium texasianum). One of the most common
species occurring in the shallow offshore sands is the sand dollar (Mellit quinquiesperforata), followed by
several species of brittle stars (Hemipholis elongata, Ophiolepis elegans, and Ophiothrix angulata). Many
gastropods are common, including the moon snail (Polinices duplicatus), ear snail (Sinum perspectivum),
Atlantic auger (Terebra dislocata), Salle’s auger (Terebra salleano), scotch bonnet (Phalium granulatum),
distorted triton (Distrosio clathrata), wentletraps (Epitonium sp.), and whelks (Busycon spp.). Crustaceans
inhabit these waters, including white and brown shrimp (both commercially harvested species), rock shrimp
(Sicyonia brevirostris), blue crabs, mole crabs (Albunea spp.), speckled crab (Arenaeus cribrarius), box
crab (Calappa sulcata), calico crab (Hepatus epheliticus), and pea crab (Pinotheres maculatus). The most
abundant infaunal organisms with respect to the number of individuals are polychaetes (Capitellidae,
Orbiniidae, Magelonidae, and Paraonidae) (Britton and Morton, 1989).
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2.0 EXISTING ENVIRONMENT

Artificial Reefs: In the Gulf, two types of artificial reefs exist: those structures placed to serve as oil and
gas production platforms and those intentionally placed to serve as artificial reefs (GMFMC, 2004). The
more than 4,500 oil and gas structures in the Gulf form unique reef ecosystems that extend throughout the
water column, providing a large volume and surface area, dynamic water-flow characteristics, and a strong
profile (Ditton and Falk, 1981; Dokken, 1997; Stanley and Wilson, 1990; Vitale and Dokken, 2000). Fish
are attracted to oil platforms because these structures provide food, shelter from predators and ocean
currents, and a visual reference, which aids in navigation for migrating fishes (Bohnsack, 1989; Duedall
and Champ, 1991; Meier, 1989; Vitale and Dokken, 2000). The size and shape of the structure affect
community characteristics of pelagic, demersal, and benthic fishes (Stanley and Wilson, 1990). Many
scientists believe that the presence of oil platform structures allows fish populations to grow, which
increases fishery potential (Scarborough-Bull and Kendall, 1994).

Artificial reefs are colonized by a diverse array of microorganisms, algae, and sessile invertebrates,
including shelled forms (barnacles, oysters, and mussels), as well as soft corals (bryozoans, hydroids,
sponges, and octocorals) and hard corals (encrusting, colonial forms). These organisms (referred to as the
biofouling community) provide habitat and food for many motile invertebrates and fishes (GMFMC, 2004).

Species associated with the platforms that are not dependent on the biofouling community for food or cover
include the Red Snapper (Lutjanus campechanus), Atlantic Spadefish (Chaetodipterus faber), Lookdown
(Selene vomer), Atlantic Moonfish (Selene setapinnis), Creole-fish (Paranthias furcifer), Whitespotted
Soapfish (Rypticus maculatus), Gray Triggerfish (Balistes capriscus), and Lane Snapper (Lutjanus
synagris), all transients (move from platform to platform) and resident species (always found on the
platforms), including Red Snapper, Large Tomate (Haemulon aurolineatum), and some large groupers.
Other resident species that are dependent upon the biofouling community for food or cover include
numerous blennies, Sheepshead, and small grazers (butterflyfishes, Chaetodontidae). Highly transient,
large predators associated with these structures include Barracuda (Sphyraena barracuda), Almaco Jack
(Seriola rivoliana), Hammerhead Sharks (Sphyrna spp.), Cobia (Rachycentron canadum), mackerels
(Scombridae), other jacks (Caranx spp.), and the Little Tunny (Euthynnus alletteratus) (GMFMC, 2004).

A total of 15 active oil and gas platforms occur within the study area, far fewer than are found in the northern
Gulf (U.S. Energy Information Administration, 2021). In addition, the TPWD operates the Texas Artificial
Reef Program that insures the continued enrichment of the Texas Gulf fishery and fishing opportunities
(Stephan et al., 1990). There are three TPWD artificial reef sites that occur within the study area: Boatmen’s
Reef, located 4.7 miles from Aransas Pass; Lonestar Reef, located 8.8 miles from Mustang Island; and
Mustang Island-775 Reef, located 10.6 miles from Mustang Island. These reefs are each 40 acres in size
and are at depths from 60 to 73 feet. The materials of these nearshore reefs consist of barges and/or boats,
well heads, concrete culverts, and reef pyramids. The Mustang Island Liberty Ship Reef site is located 18.1
miles from Mustang Island, just outside the study area. This artificial reef site consists of two Liberty Ships
including: the Charles A. Dana (bow and stern) and the Conrad Weiser, Rachael Jackson. Water depth at
this site ranges from 108 to 111 feet (TPWD, 2021b).
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3.0 ESSENTIAL FISH HABITAT

Essential Fish Habitat is defined as “those waters and substrate necessary to fish for spawning, breeding,
feeding, or growth to maturity” (16 United States Code 1802(10)). EFH is found in the tidally influenced
or estuarine emergent wetland communities and brackish or marine open-water communities within the
proposed project areas (see Figure 1). These communities play an important role in the cycling of nutrients
and food energy through coastal ecosystems. Communities, such as wetlands, produce detritus that is
transferred to food energy for higher trophic levels via zooplankton, bivalves, crustaceans, and small fish.
Some organisms that serve as intermediate stages of the food web utilize benthic, epibenthic, and nearshore
Gulf habitats. Dominant motile benthic species likely to occur in the shallow fringes of these communities
include serpulid worms (polychaetes), gastropods, such as the oyster drill, and crustaceans, such as the
hermit crab (Clibanarius vittatus) and mud crabs (Rhithropanopeus harrisii, Neopanope texana, and
Panopeus herbstii). Other common invertebrates that may occur within the study and project areas are
bivalves, such as the common rangia (Rangia cuneata) and Eastern oyster. Sessile macroepifauna, such as
the sea pansy (Renilla mulleri) and acorn barnacles (Balanus sp.), are found throughout the nearshore Gulf
and are likely to occur within the study area on hard surfaces, such as pilings, rock jetties, and other
structures (Hoese and Moore, 1998). Many of these species are dominant food items in the diet of fish
species, including sciaenids and flounder, as well as large marine fishes such as grouper and snapper.

Estuaries such as Corpus Christi Bay often contribute to the shellfish resources of the Gulf. Shellfish species
range from those located only in brackish wetlands to those found mainly in saline marsh and inshore
coastal waters. Multiple species of penaeid shrimp are expected to occur in the vicinity of the proposed
CDP; however, brown shrimp and white shrimp are the most numerous (Nelson et al., 1992). At least eight
species of portunid (swimming) crabs are common residents of the coastal and estuarine waters of the
northern Gulf. Brown shrimp, white shrimp, and blue crabs are the primary shellfish located throughout the
study area that comprise a substantial fishery (Pattillo et al., 1997).

Life histories of many Gulf fish can be characterized as estuarine dependent. These species typically spawn
in the Gulf, and their larvae are carried inshore by currents. Juvenile fish generally remain in these estuarine
nurseries for about a year, taking advantage of the greater availability of food and protection that estuarine
habitats afford. Upon reaching maturity, estuarine-dependent fishes migrate to sea to spawn (returning to
the estuary on a seasonal basis) or migrate from the shallow estuaries to spend the rest of their lives in
deeper, offshore waters (Pattillo et al., 1997).

Estuary-dependent species potentially occurring within the study area include menhaden, shrimps, crabs,
and sciaenids. Common species occurring in the study area include Striped Mullet (Mugi! cephalus), Red
Drum, Atlantic Croaker, Spot, Sand Seatrout (Cynoscion arenarius), and Spotted Seatrout. Resident
estuarine fishes, which inhabit estuaries throughout their entire life cycle, likely to occur within the study
area include killifishes (Fundulus spp.), Sheepshead Minnow (Cyprinodon variegatus), and silversides
(Nelson et al., 1992; Pattillo et al., 1997).
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Non-estuarine-dependent fishes, including coastal pelagic marine fishes, are also likely to occur in the
vicinity of the proposed CDP. The common coastal pelagic families occurring in the region are
Carcharhinidae (requiem sharks), Elopidae (ladyfish), Engraulidac (anchovies), Clupeidae (herrings),
Scombridae (mackerels and tunas), Carangidae (jacks and scads), Mugilidae (mullets), Pomatomidae
(bluefish), and Rachycentridae (Cobia). Coastal pelagic species traverse shelf waters of the region
throughout the year. Some species form large schools (e.g., Spanish Mackerel [Scomberomorus
maculatus)), while others travel singly or in smaller groups (e.g., Cobia).

Table 2 provides a list of representative commercial and game fish species known to occur in the study

arca.
3.1 FISHERIES OF SPECIAL CONCERN

Fish and macroinvertebrate species of special concern (including those of economic importance) that occur
in the vicinity of the project area include those with designated EFH and those of commercial and
recreational value. In 1996, the MSFCMA mandated the identification of EFH for all Federally managed
species. For a list of commercial and recreational fisheries species within and adjacent to the project areas,
refer to Table 2. The categories of EFH that occur within the project area include estuarine water column,
estuarine mud and sand bottoms (unvegetated estuarine benthic habitats), estuarine shell substrate (oyster
reefs and shell substrate), estuarine emergent wetlands, seagrasses, and mangroves. Additionally, portions
of the project area are in marine waters and include the marine water column and unconsolidated marine
water bottoms.

3.2 RECREATIONAL AND COMMERCIAL FISHERIES

Table 2 provides a list of representative commercial and recreational fish and shellfish known to occur in
the study area. The main commercial species in Aransas Bay, Corpus Christi Bay, and the Upper Laguna
Madre are Black Drum, Southern Flounder, Sheepshead, mullet (Mugil sp.), blue crab, brown shrimp, white
shrimp, and pink shrimp. Of the bay systems included in the study area, the Upper Laguna Madre had the
highest commercial finfish harvest of all bays on the Texas coast, with 43.8 percent of the total finfish
landings, followed by Corpus Christi Bay with the fourth-highest (9.3 percent) and Aransas Bay with the
sixth-highest (3.0 percent) (pers. com. D. Topping [TPWD], 2021).

In the Gulf portion of the study area, commercially harvested species include Black Drum, flounder, mullet,
Cobia, grouper, snapper, and other. Snapper make up most of the commercial harvest, followed by grouper
(Serranidae), Cobia, and mullet (pers. com. D. Topping [TPWD], 2021). Shrimp and blue carb are also
commercially harvested from this area of the Gulf, with brown shrimp comprising the majority, followed
by white and pink shrimp (NOAA, 2021a).
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Table 2

Representative Recreational and Commercial Fish and Shellfish
Species Known to Occur in the Study Area

Common Name

Scientific Name!

Brown shrimp
Pink shrimp
White shrimp
Blue crab

Bull Shark
Blacktip Shark
Atlantic Sharpnose Shark
Gulf Menhaden
Striped Mullet
Cobia

Greater Amberjack
Lesser Amberjack
Red Snapper

Lane Snapper
Sheepshead

Sand Seatrout
Spotted Seatrout
Atlantic Croaker
Black Drum

Red Drum

Little Tunny

King Mackerel
Spanish Mackerel
Southern Flounder

Farfantepenaeus aztecus
F. duorarum
Litopenaeus setiferus
Callinectes sapidus
Carcharhinus leucas

C. limbatus
Rhizoprionodon terraenovae
Brevoortia patronus
Mugil cephalus
Rachycentron canadum
Seriola dumerili

S. fasciata

Lutjanus campechanus
Lutjanus synagris
Archosargus probatocephalus
Cynoscion arenarius
Cynoscion nebulosus
Micropogonias undulatus
Pogonias cromis
Sciaenops ocellatus
Euthynnus alletteratus
Scomberomorus cavalla
S. maculatus

Paralichthys lethostigma

Source: Nelson et al. (1992); Pattillo et al. (1997); NOAA (2021a);
Personal communication with Darin Topping (September 2021) from the
TPWD, Rockport Marine Lab, Rockport, Texas.

! Fish species according to Page et al. (2013).

During 2014 to 2020, recreational bay fishing represented 12.1 percent of the Upper Laguna Madre catch,
10.8 percent of the Aransas Bay catch, and 7.6 percent of the Corpus Christi Bay catch. The main
recreational species include Spotted Seatrout (Cynoscion nebulosus), Black Drum, Red Snapper, and King
Mackerel (Scomberomorus cavalla) (pers. com. M. Fisher [TPWD], 2021).

3.2.1 Life History Characteristics

A description of life history characteristics, habitat preferences, and distribution of commercially and
recreationally important species, except for those described in Section 3.4, is provided in the following
sections. These estuarine-dependent species serve as prey for other fisheries managed under the GMFMC.




3.0 ESSENTIAL FISH HABITAT

Blue Crab (Callinectes sapidus)

Blue crabs are harvested commercially and recreationally throughout the coastal waters of the Gulf. These
fisheries have become increasingly important in the Gulf, with reported landings exceeding 3.4 million
pounds in 2020 (NOAA, 2021a). Blue crabs occupy a variety of habitats, including the upper, middle, and
lower estuaries, as well as associated marine environments, depending on their life history stage. Larvae
occupy the lower estuary and marine water with salinities greater than 20 ppt. Blue crabs first enter the
estuary during the megalopae life stage where they begin a benthic existence. Spawning occurs during the
spring, summer, and fall (Pattillo et al., 1997).

Factors that affect the distribution and survival of blue crabs are substrate, food availability, water
temperature, and salinity. Blue crabs are opportunistic omnivores and feed on fish, detritus, crustaceans,
mollusks, and other blue crabs. They are also prey for higher trophic levels, including diving ducks, herons,
and predatory fish, including commercial and recreational species (Perry and Mcllwain, 1986).

Blue crabs may be found throughout the tidally influenced emergent wetlands and open water areas of the
study area. All life stages of blue crab are common to highly abundant year-round in the study area (Nelson
et al., 1992; Pattillo et al., 1997).

Gulf Menhaden (Brevoortia patronus)

Gulf Menhaden occur throughout the northern Gulf from the Caloosahatchee River, Florida, to the Yucatan,
Mexico (Hoese and Moore, 1998). Juvenile menhaden prefer low salinity, open-water habitats adjacent to
emergent marsh. Adults often occur offshore. This species makes up a majority of the commercial “pogy”
purse-seine fishery. As filter feeders, they feed on phytoplankton, zooplankton, and organic detritus.
Spawning season usually occurs from October through March but may begin in August and last as late as
May. Spawning may occur multiple times during a single spawning season (Lassuy, 1983a; Pattillo et al.,
1997). In the study area, juvenile Gulf Menhaden are common to abundant year-round, adults are common
and juveniles abundant July through November, and larvae are common to abundant September through
November (Nelson et al., 1992).

Striped Mullet (Mugil cephalus)

Striped Mullet spawn offshore near the surface from October to March. Eggs and sperm are released into
the water column for fertilization. Once they reach the pre-juvenile stage, they enter the bays and estuaries
to mature. Sexual maturity is reached at 3 years of age, and adults remain near shore throughout their life.
Striped mullet feed mainly on microalgae, detritus, and sediment particles (Pattillo et al., 1997). Adult and
juvenile Striped Mullet are common to abundant year-round in the study area, while larval Striped Mullet
are found October through May the Laguna Madre (Nelson et al., 1992).
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Sheepshead (Archosargus probatocephalus)

Sheepshead is an estuarine-dependent species that inhabits much of the Atlantic and Gulf coasts of the
United States. Spawning occurs offshore from February through April, with the peak in March and April.
Eggs typically are laid over the inner continental shelf (Pattillo et al., 1997). Larvae are pelagic, but move
into estuaries, seeking refuge in seagrass (Lee et al., 1980; Pattillo et al., 1997). Juveniles begin leaving
seagrass in late summer, congregating with adults around nearshore reefs as they mature (Jennings, 1985;
Pattillo et al., 1997). Adults also use oyster reefs, shallow muddy bottoms, marshes, piers and rocks, and
bare sands of the surf zone. Larval and juvenile Sheepshead consume primarily zooplankton, whereas larger
juveniles and adults prey on blue crab, oysters, clams, and small fish (Pattillo et al., 1997).

All life stages of Sheepshead are common to highly abundant year-round in the study area (Nelson et al.,
1992; Pattillo et al., 1997). Since juveniles are typically associated with vegetation (Pattillo et al., 1997),
they may occur in the tidally influenced brackish marshes in the study area. Adults may occur in open-
water habitat and probably would not occur in brackish marsh habitats in the study area.

Sand Seatrout (Cynoscion arenarius)

Sand Seatrout is an estuarine species that occurs throughout the Gulf coast in nearshore habitats (Pattillo et
al., 1997). Spawning occurs primarily in shallow, higher salinity habitats from February through October
(Pattillo et al., 1997; Sutter and Mcllwain, 1987). Typical habitats preferred by juvenile sand seatrout are
flooded marshes and seagrass meadows with soft organic substrates. Adults are found in open water over
most substrates. Sand Seatrout migrate to the Gulf in late fall or winter to spawn. Eggs and sperm are
released into the water column for fertilization. Larvae are carried into the estuary by the currents and
migrate to the upper areas of the estuary, preferring channels, small bayous, and shallow marshes to develop
(Pattillo et al., 1997). Adult Sand Seatrout reach sexual maturity at 12 months (Pattillo et al., 1997). They
feed mainly on fish and shrimp (Overstreet and Heard, 1982).

Juveniles and adults are common to abundant almost year-round in the project areas, while larvae are
common January through March in Corpus Christi Bay (Nelson et al., 1992). There is a high probability of
juvenile and adult Sand Seatrout occurring in the study area, especially in tidally influenced emergent
wetlands and open-water habitats.

Spotted Seatrout (Cynoscion nebulosus)

Spotted Seatrout are estuarine residents, spending their entire life cycle in estuarine waters (Lassuy, 1983b).
Spawning typically occurs from March to October, with a peak between April and August. Spawning takes
place in passes and in shallow, grassy habitats in bays with moderate salinities. Adults and juveniles prefer
seagrass meadows and sandy to muddy substrates. Larval Spotted Seatrout feed on zooplankton while
juveniles feed on larger invertebrates and small fish. As adults their diet consists primarily of fish (Pattillo
etal., 1997).
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Juvenile Spotted Seatrout are common year-round occurring in tidally influenced emergent wetlands in the
study area; adults are common and may be found throughout the study area all year. Larvae are common
during March through October throughout the study area (Nelson et al., 1992).

Atlantic Croaker (Micropogonias undulatus)

Atlantic Croaker spawn near passes in the Gulf from September through May. Eggs and sperm are randomly
released into the water column for fertilization. Early larval stages are usually offshore and are carried by
currents inshore to estuarine habitats. Juvenile Atlantic Croaker move into tributaries where they spend 6
to 8 months before migrating offshore starting in March and lasting until November (Lassuy, 1983c; Pattillo
et al., 1997). Adults have seasonal migrations moving into estuarine waters typically in the summer and
then into marine waters typically in the fall (Pattillo et al., 1997).

Adult Atlantic Croaker are common to abundant year-round within the study area (Nelson et al., 1992;
Pattillo et al., 1997). Juveniles are highly abundant in the study area through the spring before migrating to
the Gulf in April or early summer (Lassuy, 1983c; Nelson et al., 1992). There is a high probability of
juvenile and adult Atlantic Croaker occurring in the study area, especially in fresh-intermediate marshes
and open-water habitats.

Black Drum (Pogonias cromis)

Black Drum is an estuarine-dependent species that occurs in open bays and estuaries. Mature Black Drum
spawn in the open bay, in nearshore Gulf waters, or in connecting passes from January to mid-April. During
spawning, eggs and sperm are released into the water column for fertilization. Black Drum larvae and
juveniles move into upper bay areas and tidal creeks, where they remain until they reach about 4 inches in
length and then move into the open bay. Black Drum remain in the bay until they reach sexual maturity
(about 2 years) (Pattillo et al., 1997).

Adult and juvenile Black Drum are common and occur throughout the study area year-round (Nelson et al.,
1992; Pattillo et al., 1997). Larval Black Drum occur from February through April over the continental
shelf. Juveniles inhabit muddy bottoms in marsh habitats year-round and adults are predominantly
estuarine, preferring unvegetated sand and mud bottoms and oyster reefs year-round (Nelson et al., 1992;
Pattillo et al., 1997, Sutter et al., 1986).

Southern Flounder (Paralichthys lethostigma)

Southern Flounder are distributed throughout estuarine and coastal waters of the Gulf from Florida to Texas
(Hoese and Moore, 1998). Spawning occurs during late fall and early winter in nearshore waters (Gilbert,
1986). Once they reach sexual maturity at 2 years of age, they begin migrating to the Gulfto spawn (Daniels,
2000; Pattillo et al., 1997). Juveniles and adults are demersal and prefer estuarine, riverine, or marine
environments, depending on the hydrography (Pattillo et al., 1997). This species is found over
unconsolidated clayey silts and organic muds or may be associated with seagrass meadows or flooded marsh
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(Pattillo et al., 1997). Southern Flounder are carnivorous during most life history stages, feeding mostly on
crustaceans (Gilbert, 1986).

Juvenile Southern Flounder are common to abundant throughout the study area January through October.
Adults are most common in the study area from the spring through late fall. During late fall, they move to
deeper offshore waters to spawn (Nelson et al., 1992; Pattillo et al., 1997; Reagan and Wingo, 1985). Within
the study area, Southern Founder may occur in the tidally influenced emergent wetlands and within or
adjacent to open-water areas.

3.3 FEDERALLY MANAGED SPECIES

Information regarding Federally managed species was obtained through the NOAA EFH Mapper (NOAA,
2021c), NOAA Gulf of Mexico Essential Fish Habitat: Offshore Products (NOAA, 2013), and NMFS
Consolidated Atlantic Highly Migratory Species Fishery Management Plan (NMFS, 2009).

NMEFS and the GMFMC had identified the study area as using EFH for brown, pink, and white shrimp;
Gulf stone crab; Blacknose, Spinner, Silky, Finetooth, Bull, Blacktip, Tiger Lemon, Atlantic Sharpnose,
Scalloped Hammerhead, and Bonnethead sharks; Red and Gag Grouper; Scamp; Cobia; Dolphin; Greater
and Lesser Amberjack; Red, Gray, Lane, and Vermilion Snapper; Red Drum; Little Tunny; King and
Spanish Mackerel; and Sailfish. The categories of EFH that occur within the study area include estuarine
water column, estuarine mud and sand bottoms (unvegetated estuarine benthic habitats), estuarine shell
substrate (oyster reefs and shell substrate), estuarine emergent wetlands, seagrasses, and mangroves.
Additionally, portions of the project located in marine waters include the marine water column,

unconsolidated marine water bottoms, and natural structural features.

Within areas identified as EFH, Habitat Areas of Particular Concern may be designated to focus
conservation priorities on areas that are important to the life cycles of Federally managed species and may
warrant more-targeted protection measures. Designation of specific Habitat Areas of Particular Concern is
based on ecological function, habitats sensitive to human-induced environmental degradation, stressors of
development activities, and habitat rarity (Dobrzynski and Johnson, 2001). No Habitat Areas of Particular
Concern are designated in the study area (NOAA, 2021c¢).

In addition, the EPA CWA Section 404(b)(1) (40 CFR 230) designates Special Aquatic Sites as sanctuaries
and refuges, wetlands, mud flats, vegetated shallows, coral reefs, and riffle and pool complexes. Triton
Environmental Solutions (2021, 2022) and Mott MacDonald (2021, 2022) performed an aquatic survey and
wetland delineation of the proposed placement sites for the CDP for SAV, live oysters, and wetlands. It
should be noted that these surveys included a 500-foot buffer beyond the direct project footprint. No
wetlands or SAV occur within the proposed channel dredging footprint, however a total of 16.61 acres of
tidal wetlands and 181.22 acres of non-tidal wetlands would be impacted with construction of placement
actions targeting BU. A total of 0.10 acres of live oyster reef habitat occurs at placement site HI-E. A total
of 6.88 acres of SAV would be impacted by the CDP; 3.46 acres in PA4, 0.01 acres in SS1, and 3.41 acres
in HI-E.
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3.4 LIFE HISTORY CHARACTERISTICS OF FEDERALLY
MANAGED SPECIES

The following describes the preferred habitat, life history stages, and relative abundance of each Federally
managed species occurring in the study area. Table 3 describe the relative abundance and adult and juvenile
presence of EFH managed species occurring in the study area. Relative abundance is defined as follows
(Nelson et al., 1992):

e Highly Abundant: Species numerically dominant relative to others
e Abundant: Species often encountered in substantial numbers relative to others

e Common: Species generally encountered but not in large numbers and not evenly distributed over
specific salinity zones

e Rare: Species present but not frequently encountered

e Not Present: Species not found in area
Brown Shrimp (Farfantepenaeus aztecus)

Adult brown shrimp are most abundant off the coasts of Texas, Louisiana, and Mississippi from March to
December (Pattillo et al., 1997). They inhabit a wide range of water depths up to approximately 360 feet.
Nonspawning adults prefer turbid waters and soft sediment. Brown shrimp eggs are demersal and are
deposited offshore. The larvae begin to migrate through passes with flood tides into estuaries as postlarvae.
Migration occurs at night, mainly from February to April, with some migration in the fall. Brown shrimp
postlarvae and juveniles are associated with shallow vegetated habitats in estuaries but are also found over
silty sand and nonvegetated mud bottoms. Postlarvae and juveniles occur in salinity ranging from 0 to 70
ppt. The density of postlarvae and juveniles is highest in emergent marsh edge habitat and SAV, followed
by tidal creeks, inner marsh, shallow open water, and oyster reefs (Clark et al., 2004). Juveniles and
subadults of brown shrimp occur from secondary estuarine channels out to the continental shelf, but prefer
shallow estuarine areas, particularly soft, muddy areas, shell substrates, or plant-water interfaces (Baltz et
al., 1993; GMFMC, 2004; Peterson and Turner, 1994; Rakocinski et al., 1992). Subadult brown shrimp
migrate from estuaries at night on ebb tides during new and full moon phases in the Gulf. Their abundance
offshore correlates positively with turbidity and negatively with low dissolved oxygen. Adult brown shrimp
inhabit nearshore areas on the continental shelf and are associated with silt, muddy sand, and sandy
substrates (GMFMC, 2004). Larval brown shrimp feed on phytoplankton and zooplankton. Postlarvae
brown shrimp feed on phytoplankton, epiphytes, and detritus. Juvenile and adult brown shrimp prey on
amphipods, polychaetes, and chironomid larvae and graze on algae and detritus (Lassuy, 1983d; Pattillo et
al., 1997).
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Table 3

Adult and Juvenile Presence for Identified Essential Fish Habitat Within the Study Area by Species

Common/Scientific Name*

Bay

Marine

Juvenile

Adult

Juvenile

Adult

Brown shrimp
(Farfantepenaeus aztecus)

common to highly

abundant year-round

nursery arca

not present

spawning area

year-round

major adult area
spring, summer, fall

Pink shrimp
(Farfantepenaeus duorarum)

common
Aug-Jun

not present

nursery area
year-round

present year-round
spawning area in summer

White shrimp
(Litopenaeus setiferus)

abundant July-Oct
common Nov-Jun
nursery area

common Apr-Jun
abundant Sept-Nov

not present

present year-round
spawning
Mar-Oct

Blacknose Shark
(Carcharhinus acronotus)

not present

present

Spinner Shark
(Carcharhinus brevipinna)

not present

present

Silky Shark
(Carcharhinus falciformis)

not present

present

Finetooth Shark
(Carcharhinus isodon)

present

present

Bull Shark
(Carcharhinus leucas)

common
Mar-Oct

present

present

Blacktip Shark
(Carcharhinus limbatus)

not present

present

Tiger Shark
(Galeocerdo cuvier)

not present

present

Lemon Shark
(Negaprion brevirostris)

present

present

not present

Atlantic Sharpnose Shark
(Rhizoprionodon terraenovae)

present

present

Scalloped hammerhead shark
(Sphyrna lewini)

present

present




3.0 ESSENTIAL FISH HABITAT

Bay Marine
Common/Scientific Name* Juvenile Adult Juvenile Adult
Bonnethead Shark
(Sphyrna tiburo) present present
Red Grouper nursery area adult
(Epinephelus morio) not present year-round occurrence
Gag Grouper adult
(Mycteroperca microlepis) not present not present occurrence
Scamp adult
(Mycteroperca phenax) not present not present occurrence
Cobia nursery area nursery area present
(Rachycentron canadum) year-round not present year-round summer
Dolphin present
(Coryphaena hippurus) not present year-round
Greater Amberjack present adult and spawning
(Seriola dumerili) not present year-round area year-round
Lesser Amberjack
(Seriola fasciata) not present not present present
Red Snapper nursery area nursery area
(Lutianus campechanus) year-round not present year-round not present
major adult area
Gray Snapper present year-round year-round
(Lutjanus griseus) nursery area spawn Jun-August not present spawn Jun-August
Lane Snapper present Jun-Nov
(Lutjanus synagris) nursery area not present nursery area not present
Vermilion Snapper
(Rhomboplites aurorubens) not present nursery area not present
present year-round
Red Drum common year-round common spawning area spawning area
(Sciaenops ocellatus) nursery area year-round fall and winter fall and winter
Little Tunny
(Euthynnus alletteratus) not present present
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Bay Marine
Common/Scientific Name* Juvenile Adult Juvenile Adult

present year-round
King Mackerel nursery area spawning area
(Scomberomorus cavalla) not present year-round May-Nov

present year-round
Spanish Mackerel nursery area nursery area spawning area summer and
(Scomberomorus maculatus) year-round common Apr-Oct year-round fall
Sailfish
(Istiophorus platypterus) not present present

Source: Nelson et al. (1992); NMFS (2009); NOAA (2013, 2021c¢).
* Species according to Page et al. (2013).
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Although adult brown shrimp typically inhabit offshore waters (Pattillo et al., 1997), there is a high
probability that they occur within the study area, as the open-water habitat is supportive of habitat preferred
by adult brown shrimp (e.g., turbid waters and soft sediments) (Lassuy, 1983d; Pattillo et al., 1997).
Juvenile brown shrimp are abundant within mid and upper coast bays year-round, while adult brown shrimp
are common to highly abundant from April to October (Table 3) (Nelson et al., 1992). In the Gulf, adult
brown shrimp are common year-round and spawning year-round at depths greater than 40 feet (Nelson et
al., 1992; Pattillo et al., 1997). Brown shrimp are likely to occur in the study and project areas.

Pink Shrimp (Farfantepenaeus duorarum)

Pink shrimp inhabit Gulf and estuarine waters and are pelagic or demersal, depending on their life stage.
After spawning offshore, postlarval pink shrimp recruitment into the estuaries occurs in the spring and fall
through passes. Juveniles can be found in SAV meadows where they burrow into the substrate; however,
postlarvae, juvenile, and adults may prefer a mixture of coarse sand/shell/mud. Densities of pink shrimp
are lowest or absent in marshes, low in mangroves, and greatest near or in SAV. Adults occur offshore at
depths from 30 to 145 feet and prefer substrates of coarse sand and shell (GMFMC, 2004). Pink shrimp
feed on phytoplankton and zooplankton. Postlarvae feed on phytoplankton, epiphytes, and detritus.
Juveniles and adults prey on amphipods, polychaetes, chironomid larvae, algae, and detritus (Pattillo et al.,
1997).

Juvenile pink shrimp are common within mid coast bays, and adults are common on the mid to upper coast
bays, while in the Gulf, adults are present year-round (Table 3) (Nelson et al., 1992; Pattillo et al., 1997).
Pink shrimp are likely to occur in the study and project areas.

White Shrimp (Litopenaeus setiferus)

White shrimp inhabit Gulf and estuarine waters and are pelagic or demersal, depending on their life stage.
Their eggs are demersal and larval stages are planktonic and both occur in nearshore Gulf waters. Postlarvae
migrate into estuaries through passes from May to November with most migration in June and September.
Migration occurs in the upper water column at night and at mid-depths during the day. Postlarval white
shrimp become benthic once they reach the estuary where they seek shallow water with mud or sand
bottoms high in organic detritus or rich marsh. Postlarvae and juveniles prefer mud or peat bottoms with
large quantities of decaying organic matter or SAV. Densities are usually highest along marsh edge and in
SAV, followed by marsh ponds and channels, inner marsh, and oyster reefs. Juvenile white shrimp prefer
salinities less than 10 ppt and occur in tidal rivers and tributaries (Muncy, 1984). As juveniles mature, they
migrate to coastal areas where they spawn. Adult white shrimp are demersal and inhabit soft mud or silt
bottoms (GMFMC, 2004). Nonspawning adults are tolerant of temperatures between 45 and 100 °F, and
survival is high between 2 and 35 ppt, while spawning adults prefer salinity above 27 ppt. White shrimp
larvae feed on phytoplankton and zooplankton. White shrimp post larvae feed on phytoplankton, epiphytes,
and detritus. Juvenile and adult white shrimp prey on amphipods, polychaetes, and chironomid larvae, but
also graze on algae and detritus (Pattillo et al., 1997). Adult and juvenile white shrimp are common to
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abundant in mid to upper coast bays throughout the year. Adult white shrimp also occur year-round
throughout the Gulf to depths of about 131 feet (Table 3) (Muncy, 1984; Nelson et al., 1992; Pattillo et al.,
1997). White shrimp are likely to occur in the study and project areas.

Blacknose Shark (Carcharhinus acronotus)

The Blacknose Shark is a common tropical and warm temperate species found on the continental shelf
mainly over sand, shell, and coral bottoms to depths of 60 to 210 feet (Compagno, 1984; Driggers et al.,
2007; Carlson, Charvet, Avalos, Blanco-Parra et al., 2021). These sharks undergo seasonal migrations to
the northern portion of their range, where they reside from March to November. Although little is known
about their migrations in the Gulf it is thought that they move offshore during the late autumn, winter, and
early spring months (Driggers et al., 2007; Sulikowski et al., 2007). Blacknose Sharks reproduce once per
year in the Gulf, which is in contrast to their biennial reproductive cycle in the south Atlantic (Carlson,
Charvet, Avalos, Blanco-Parra et al., 2021; Sulikowski et al., 2007). They feed on small fish, including
Pinfish (Lagodon rhomboids) and Porcupine Fish (Diodontidae) (Compagno, 1984). Adult and juvenile
Blacknose Sharks occur in Gulf waters of the study and project areas (Table 3) (Bethea et al., 2008; NMFS,
2009).

Spinner Shark (Carcharhinus brevipinna)

The Spinner Shark is a common coastal pelagic species found both inshore and offshore to depths of
approximately 240 feet, but most commonly at depths of less than 100 feet. It is a schooling species that
commonly leaps spinning out of the water. Spinner sharks are highly migratory, although its patterns are
poorly known. They move inshore during the spring and summer to spawn and feed and possibly southward,
into deeper water, during the fall and winter (Burgess and Branstetter, 2009; Compagno, 1984). Spinner
Sharks feed primarily on fish including sardines, herring, anchovies, catfish, mullet, bluefish, tunas, and
jacks (Burgess and Branstetter, 2009; Compagno, 1984). Adult and juvenile Spinner Sharks are present in
estuarine and Gulf waters of the study and project areas (Table 3) (NMFS, 2009; NOAA, 2021c¢).

Silky Shark (Carcharhinus falciformis)

Silky Sharks are a tropical, oceanic, coastal pelagic species that have a circumglobal distribution. They can
be found along the edge of the continental shelf to depths of greater than 1,640 feet, preferring warmer
waters, and often associated with deep-water reefs, islands, and insular slopes (Compagno, 1984; Rigby et
al., 2017). Silky Sharks are quick moving, aggressive, and active sharks (Compagno, 1984). They give birth
to live young with nursery areas typically found in shallower coastal waters while adults occupy deeper
waters farther offshore. Silky Sharks leave the nursery areas as subadults to move to deeper offshore waters.
Atlantic populations of Silky Sharks were on the decline through the 1990s as a result of longlines and
purse seine fisheries, but since 2000 their numbers appear to be increasing (Rigby et al., 2017). They are
primarily piscivorous, feeding on tuna, mackerel, sea catfish, and porcupine fish, but also crabs and squid
(Compagno, 1984). Silky Sharks are likely to occur in the Gulf portions of the study and project areas and
south Texas estuaries (Table 3) (NMFS, 2009; NOAA, 2021c).
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Finetooth Shark (Carcharhinus isodon)

Finetooth Sharks are a Gulf species occurring in shallow coastal waters including bays, estuaries, along
beaches, and near river mouths to about 66 feet. They are common in the Gulf during the summer when the
water is warmer, migrating south in the fall and winter when water temperatures decline (Carlson, Charvet,
Avalos, Briones Bell-Lloch et al., 2021). Documented nursery habitat is located off the Texas and Louisiana
coasts (NMFS, 2009). They probably feed on small boney fish and cephalopods including mackerel,
croakers, and mullet (Compagno, 1984; Carlson, Charvet, Avalos, Briones Bell-Lloch et al., 2021). Adult
and juvenile Finetooth Sharks are found in the estuarine and Gulf portions of the study and project areas
(Table 3) (NMFS, 2009; NOAA, 2021c¢).

Bull Shark (Carcharhinus leucas)

Bull Sharks are a common tropical and subtropical species having a wide range along the coast inhabiting
shallow waters, especially in bays, rivers, and lakes. They frequently move between fresh and brackish
water and can travel great distances inland. They are the only species of shark capable of existing in
freshwater for extended periods (Simpfendorfer and, Burgess 2009). Bull Sharks are viviparous, have a
gestation period of a little less than 1 year, and it is assumed their reproductive cycle occurs every 2 years.
Juveniles are found at depths less than 80 feet in shallow coastal waters, inlets, and estuaries (Compagno,
1984; NMFS, 2009). They have a diverse diet, feeding on sea turtles, birds, dolphins, bony fish, sharks,
rays, shrimp, crabs, squid, and sea urchins (Simpfendorfer and Burgess, 2009). Adult and juvenile Bull
Sharks are present in the estuarine and Gulf portion of the study and project areas (Table 3) (NMFS, 2009;
NOAA, 2021c).

Blacktip Shark (Carcharhinus limbatus)

Blacktip Sharks are widespread inhabiting tropical and subtropical shallow waters and offshore surface
waters of the continental shelf. This species commonly occurs in loose aggregations in bays, estuaries, off
beaches, and near mouths of rivers (Burgess and Branstetter, 2009). They are viviparous (giving birth to
live young), and young are born in coastal bays and estuaries in late May and early June after a 1-year
gestation period. Their reproductive cycle occurs every 2 years. Juveniles inhabit shallow coastal waters
from the shore to the 82-foot isobath (Burgess and Branstetter, 2009; NMFS, 2009). They feed mainly on
pelagic and benthic fish, cephalopods, crustaceans, small rays and sharks (Burgess and Branstetter, 2009;
Compagno, 1984). Juvenile and adult Blacktip Sharks occur in the Gulf and estuarine portions of the study
and project areas (Table 3) (NMFS, 2009; NOAA, 2021c).

Tiger Shark (Galeocerdo cuvier)

The Tiger Shark is a global coastal pelagic species occurring in both very shallow and deep (up to 460 feet)
waters (Compagno, 1984; Ferreira and Simpfendorfer, 2019). They prefer turbid areas, often occurring in
river estuaries and near wharves and jetties in coastal waters. It is the only shark species in the
Carcharhinidae family that is ovoviviparous (Compagno, 1984). Mating occurs in the spring with pupping
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the following spring to summer. Litters are produced every 2 years or less (Ferreira and Simpfendorfer,
2019). Tiger Sharks have the most diverse diet of any shark species, eating both plants and animals,
including boney fishes, sharks and rays, sea turtles, sea birds, marine mammals, crustaceans, carrion of
terrestrial wildlife, and floating garbage (Compagno, 1984; Ferreira and Simpfendorfer, 2019). They are
one of the most aggressive and dangerous of the shark species, known to consume humans (Compagno,
1984). Juvenile and adult Tiger Sharks occur in the Gulf portions of the study and project areas (Table 3)
(NMFS, 2009; NOAA, 2021c).

Lemon Shark (Negaprion brevirostris)

Lemon Sharks are a large coastal species that inhabit inshore waters of the continental and insular shelves
occurring to depths of 300 feet, but favoring shallow areas (Compagno, 1984; Carlson, Charvet, Ba et al.,
2021). They can be found around coral reefs, mangroves, docks, enclosed bays, sounds, and river mouths,
occasionally venturing into the open ocean during migrations (Compagno, 1984; NMFS, 2009). The Lemon
Shark is viviparous with mating occurring in shallow water during the spring and summer, followed by a
10- to 12-month gestation period, giving birth in shallow nursery areas (Compagno, 1984; Carlson, Charvet,
Ba et al., 2021). The young feed mainly on boney fish, crabs, shrimp, and octopus while adults eat boney
and cartilaginous fishes and sea birds (Carlson, Charvet, Ba et al., 2021). Adult Lemon Sharks occur in the
estuarine portions of the study and project areas, and adults and juveniles are found in the Gulf portions
(Table 3) (NMFS, 2009; NOAA, 2021c¢).

Atlantic Sharpnose Shark (Rhizoprionodon terraenovae)

The Atlantic Sharpnose Shark is abundant in warm temperate and tropical waters and is one of the most
common shark species in the northern Gulf (Carlson, Charvet, Blanco-Parra et al., 2021; Hoese and Moore,
1998). Migrations are seasonal, limited to inshore/offshore movements, moving to deeper water in the
winter and returning inshore during the spring (Compagno, 1984). They inhabit intertidal to deeper waters,
often in the surf zone off sandy beaches, bays, estuaries, and river mouths mostly over mud and sand
bottoms (Carlson, Charvet, Blanco-Parra et al., 2021). During the summer, juveniles and adults inhabit
shallow inshore waters. They are viviparous, and mating occurs in June, with a gestation period of about 1
year using enclosed bays as nursery areas (Carlson, Charvet, Blanco-Parra et al., 2021; NMFS, 2009).
Juvenile Atlantic Sharpnose Sharks are found in higher salinity estuaries and the surf zone during the
summer (Hoese and Moore, 1998). They feed on fish, shrimp, crab, mollusks, and segmented worms
(Carlson, Charvet, Blanco-Parra et al., 2021). Juvenile and adult Atlantic Sharpnose Shark occur in the Gulf
and estuarine portions of the study and project areas (Table 3) (NMFS, 2009; NOAA, 2021c).

Scalloped Hammerhead Shark (Sphyrna lewini)

Scalloped Hammerhead sharks are a very common coastal, pelagic species, which occur over the
continental shelf and deeper water, often entering bays and estuaries (Compagno, 1984). They are found
inshore and offshore from intertidal and surface to depths of approximately 900 feet (Rigby et al., 2019).
They migrate seasonally forming large schools of small migrating individuals that move to higher latitudes
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in the summer in certain areas (Compagno, 1984). Adults spend most of the time offshore, with females
migrating to coastal areas to birth pups (Rigby et al., 2019). Juvenile Scalloped Hammerhead sharks occur
close to shore in bays and nearshore coastal waters, moving to deeper waters as they grow before moving
habitat offshore habitats (Rigby et al., 2019; Compagno, 1984). Adults feed on a variety of fish and
cephalopods, while juveniles feed mainly on demersal fish, benthic reef fish, and crustaceans (Rigby et al.,
2019; Compagno, 1984). Juvenile and adult Scalloped Hammerhead sharks occur in the Gulf and estuarine
portions of the study and project areas (Table 3) (NMFS, 2009; NOAA, 2021c).

Bonnethead Shark (Sphyrna tiburo)

Bonnethead Sharks are an abundant coastal species inhabiting shallow estuaries and bays over grass, sand,
or mud bottoms and in the Gulf at depths of 30 to 260 feet (Compagno, 1984; Pollom et al., 2020). They
are found in small schools of 3 to 15 individuals, and very rarely alone (Compagno, 1984). Bonnethead
sharks exhibit little or no long-distance migratory behavior, preferring to stay in one location (Heupel et
al., 2006). They reproduce once a year, having the shortest gestation period of any of the shark species at
4% to 5 months. Nursery areas are located inshore in shallow seagrass habitat (Pollom et al., 2020).
Bonnethead sharks feed primarily on crustaceans including crabs (especially blue crabs), shrimp, barnacles,
and bivalves (Compagno, 1984; Heupel et al., 2006). They are specialist hunters appearing to have higher
food consumption rates than other species of shark (Pollom et al., 2020). Adult and juvenile Bonnethead
Sharks are present in the estuarine and Gulf portions of the study and project areas (Table 3) (NMFS, 2009;
NOAA, 2021c¢).

Red Grouper (Epinephelus morio)

Red Groupers are a demersal species occurring throughout the Gulf from depths of 10 to 660 feet (GMFMC,
2004). Adults are found mainly on muddy and rocky bottoms, usually resting on the bottom substrate.
Juveniles prefer seagrass beds in shallower water and inshore reefs until they reach larger sizes when they
move offshore to rocky bottom and reef habitats (Froese and Pauly, 2019; Brule et al., 2018). Spawning
occurs offshore during the spring in the same areas as they reside. Eggs are pelagic, requiring at least 32
ppt for buoyancy. Juveniles prefer grass beds, shallow reefs, and rock formations that are utilized as nursery
areas where they remain until mature before moving to deeper offshore waters. They feed mainly on fish,
shrimp, crabs, octopus, and lobsters (GMFMC, 2004). Adult and juvenile Red Grouper occur in the Gulf
portions of the study and project areas (Table 3) (NOAA, 2013, 2021c¢).

Gag Grouper (Mycteroperca microlepis)

Gag Grouper are demersal and are most common in the eastern Gulf. Eggs are pelagic and are spawned
from December through April (Koenig et al., 2018; GMFMC, 2004). Larvae are pelagic and most abundant
in the early spring (GMFMC, 2004). Post-larvae and pelagic juveniles move through inlets into high salinity
estuaries from April through May, where they become benthic and settle into grass flats and oyster beds
(Koenig et al., 2018; GMFMC, 2004). Older juveniles move offshore in the fall to shallow reef habitat in
depths of 3 to 170 feet. Adults prefer depths of 30 to 330 feet and utilize hard bottoms, oil platforms, and
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artificial reefs (GMFMC, 2004). Adult Gag Grouper school in groups of 5 to 50 individuals or may be
found solitary (Koenig et al., 2018). They feed on estuarine-dependent organisms such as shrimp, small
fish, and crabs during their juvenile stages. As they mature and move farther offshore, they become
opportunistic predators, feeding on a variety of fish and crustaceans (Koenig et al., 2018; GMFMC, 2004).
Adult Gag Grouper occur in Gulf waters within the study and project areas (Table 3) (NOAA, 2013, 2021c).

Scamp (Mycteroperca phenax)

Scamp are a deep-water demersal species that is widely distributed throughout the Gulf and found over
ledges and high-relief rocky bottoms, congregating at depths of 40 to 240 feet in the Gulf (GMFMC, 2004;
Afonso et al., 2018). It is estimated that this species lives for at least 30 years. Spawning occurs in
aggregations at the shelf edge from February to July in the Gulf (Afonso et al., 2018). Eggs and larvae are
pelagic and occur offshore in the spring (GMFMC, 2004). Juveniles can be found in shallow-water
mangrove areas and at jetties (Afonso et al., 2018). Adult Scamp occur in Gulf waters within the study and
project areas (Table 3) (NOAA, 2013, 2021c¢).

Cobia (Rachycentron canadum)

Cobia are a widely distributed large, pelagic fish, found over rocky shores, shallow coral reefs, and
occasionally in estuaries (Collette et al., 2015; GMFMC, 2004). They are often associated with pilings,
platforms, buoys, anchored boats, and flotsam (Florida Museum of Natural History, 2021a). Spawning
occurs in large aggregations from April through September in coastal waters (Collette et al., 2015). While
cobia rarely use estuarine environments, estuaries are important for most of their prey. They are a voracious
predator often swallowing prey whole, feeding mainly on mantis shrimp, eels, crabs, squid, and Spanish
Mackerel (Florida Museum of Natural History, 2021a; GMFMC, 2004). Adult and juvenile Cobia occur in
the Gulf and estuarine portions of the study and project areas (Table 3) (NOAA, 2013, 2021c).

Dolphin (Coryphaena hippurus)

Dolphin are a pelagic offshore species often associated with Sargassum and other floating objects and found
to depths of 280 feet. They travel together in small schools and exhibit north-south seasonal migrations
(Collette et al., 2011a; GMFMC, 2004). Multiple spawning events occur throughout the year in open water
when temperatures rise above 69.8°F (Collette et al., 2011a; GMFMC, 2004). Eggs and larvae are pelagic
and commonly associated with Sargassum. Young billfishes often prey upon Dolphin larvae and juveniles
are eaten by larger pelagic fishes, including other Dolphin. Adults feed on small oceanic fish, juveniles of
larger pelagic fish, and invertebrates (GMFMC, 2004). Adult and juvenile Dolphin occur in the Gulf
portions of the study and project areas (Table 3) (NOAA, 2013, 2021c¢).

Greater Amberjack (Seriola dumerili)

Greater Amberjack occur throughout the Gulf to depths of 1,300 feet (GMFMC, 2004). Adults are pelagic
and epibenthic, occurring near reefs, artificial structures, rocky outcrops, and wrecks, usually in small
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schools but may be solitary (Smith-Vaniz et al., 2015a). Little is known about the spawning habits of greater
amberjack; however, it is thought migrations are related to reproduction (Florida Museum of Natural
History, 2021b). Spawning occurs offshore from March to July near reefs and wrecks (GMFMC, 2004;
Florida Museum of Natural History, 2021b). Juveniles are pelagic and associated with floating Sargassum
mats and debris in the offshore nursery areas (GMFMC, 2004). Adult Greater Amberjack feed on benthic
and pelagic fish, squid, and crustaceans while juveniles eat plankton and other small invertebrates (Florida
Museum of Natural History, 2021b). Adult and juvenile Greater Amberjack are found in the Gulf within
the study and project areas (Table 3) (NOAA, 2013, 2021c¢).

Lesser Amberjack (Seriola fasciata)

Adult Lesser Amberjack occur year-round in the northern Gulf and are near the bottom associated with oil
and gas platforms and irregular bottoms at depths from 180 to 430 feet (GMFMC, 2004; Smith-Vaniz et
al., 2015b). Spawning occurs in the Gulf from September through December and again in February through
March. There is no information on eggs, larvae, and post-larvae. Juveniles are found in the Gulf during late
summer and fall, and small juveniles are associated with Sargassum mats (GMFMC, 2004). They feed
primarily on fish and squid but will take dead bait (Smith-Vaniz et al., 2015b). Adult Lesser Amberjack are
found in the Gulf within the study and project areas (Table 3) (NOAA, 2021c).

Red Snapper (Lutjanus campechanus)

Red Snapper are demersal, found over sand and rock substrates, around reefs, and underwater objects to
depths ranging from 10 feet for juveniles to 2,000 feet for adults (GMFMC, 2004; Anderson et al., 2015).
However, adult Red Snapper prefer depths ranging from 130 to 360 feet (GMFMC, 2004). Spawning occurs
in the Gulf from May to July and November to December, at depths of 60 to 120 feet over a firm sand
substrate (Moran, 1988). Eggs are found offshore in the summer and late fall. Larvae, post-larvae, and early
juveniles occur from July through November in shelf waters (GMFMC, 2004). Early and late juveniles are
often associated with underwater structures or small burrows of low relief but are also abundant over barren
sand and mud bottoms (Gallaway et al., 1999; GMFMC, 2004). Juvenile Red Snapper feed mainly on
shrimp, but after age one, prey primarily on fish and squid (Anderson et al., 2015; GMFMC, 2004; Moran,
1988). Of the vertebrates consumed, most are not obligate reef dwellers, indicating that Red Snapper feed
away from reefs (GMFMC, 2004). Juvenile Red Snapper are found in the Gulf and estuarine portions of
the study and project areas (Table 3) (NOAA, 2013, 2021c¢).

Gray Snapper (Lutjanus griseus)

Gray Snapper can be demersal, structure, or mid-water dwellers inhabiting marine, estuarine, and riverine
habitats. They inhabit depths to about 550 feet in the Gulf (GMFMC, 2004). Juvenile Gray Snapper are
common in shallow water around SAV, mangrove roots, docks, pilings, and jetties, while adults tend to
congregate in deeper Gulf waters around natural and artificial reefs. Spawning occurs offshore in groups
from June to August around structures and shoals. Their eggs are pelagic, and the larvae are planktonic,
both occurring in Gulf shelf waters and near coral reefs. Post-larvae migrate into the estuaries and are most
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abundant over Halodule and Syringodium grassbeds. Juveniles seem to prefer Thalassia grassbeds, seagrass
meadows, marl bottoms, and mangrove roots, and are found in estuaries, bayous, channels, grassbeds,
marshes, mangrove swamps, ponds, and freshwater creeks (Lindeman et al., 2016a; Pattillo et al., 1997).
Juvenile Gray Snapper feed on estuarine-dependent organisms such as shrimp, small fish, and crabs. Gray
Snapper are classified as opportunistic carnivores at all life stages (Pattillo et al., 1997). In estuaries,
juveniles feed on shrimp, larval fish, amphipods, and copepods. Adults feed primarily on fish, but smaller
individuals will prey on crustaceans (GMFMC, 2004; Lindeman et al., 2016a). Juvenile and adult Gray
Snapper are found in the Gulf and estuarine portions of the study and project areas (Table 3) (NOAA, 2013,
2021c).

Lane Snapper (Lutjanus synagris)

Lane Snapper are a demersal species occurring over multiple substrate types but are most commonly found
near reefs and vegetated sandy bottoms in shallow inshore waters (Florida Museum of Natural History,
2021c). Lane Snapper appear to favor grass flats, reefs, and soft bottoms to depths of approximately 70 feet
(GMFMC, 2004) but adult Lane Snapper can occur offshore in depths up to 430 feet near sand bottoms,
natural channels, banks, and artificial and natural structures. They tend to remain in the same area their
entire lives (GMFMC, 2004; Florida Museum of Natural History, 2021c). Spawning occurs in aggregations
in Gulf waters from March through September (Florida Museum of Natural History, 2021¢; GMFMC,
2004). Nursery areas include mangrove and grassy estuarine habitats in southern Texas and Florida and
shallow waters with sand and mud bottoms along all Gulf states. Juveniles feed on estuarine-dependent
organisms such as shrimp, small fish, and crabs. Lane Snapper are considered unspecialized, opportunistic
predators, feeding on a variety of crustaceans and fish (Florida Museum of Natural History, 2021c;
GMFMC, 2004). Juvenile Lane Snapper are found in estuaries and adult and juveniles are found in the Gulf
and estuarine portions of the study and project areas (Table 3) (NOAA, 2013, 2021¢).

Vermilion Snapper (Rhomboplites aurorubens)

Vermilion Snapper are a demersal species occurring in waters 60 to 660 feet deep over rock, gravel, or sand
bottoms in the Gulf (GMFMC, 2004; Lindeman et al., 2016b). They often form large schools, especially
the young (Lindeman et al., 2016b). Spawning occurs in offshore waters from April to September. Juveniles
are found on hard bottoms, reefs, and artificial structures (GMFMC, 2004; Lindeman et al., 2016b). They
feed on fish, benthic invertebrates, crabs, shrimp, and cephalopods (Lindeman et al., 2016b). Juvenile
Vermilion Snapper are found in the Gulf portions of the study and project areas (Table 3) (NOAA, 2021¢).

Red Drum (Sciaenops ocellatus)

Red Drum occupy a variety of habitats, ranging from offshore depths of 130 feet to very shallow estuarine
waters. Spawning occurs in the Gulf near the mouths of bays and inlets from August through November,
peaking in September and October (Pattillo et al., 1997). Eggs usually hatch in the Gulf, and larvae are
transported with tidal currents into the estuaries where they mature. Adult Red Drum use estuaries but tend
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to migrate offshore where they spend most of their adult life. Red Drum occur over a variety of substrates
including sand, mud, and oyster reefs and tolerate a wide range of salinities (GMFMC, 2004).

Estuaries are especially important to larval, juvenile, and subadult Red Drum. Juveniles are most abundant
around marshes, preferring shallow, protected waters over mud substrate or among SAV (Stunz et al.,
2002a). Juveniles show preferences for specific habitat types, occurring at higher densities in seagrass
meadows (Stunz et al., 2002a) with higher growth rates in brackish emergent marsh and in seagrass
meadows (Stunz et al., 2002b). Subadult and adult Red Drum prefer shallow bay bottoms and oyster reefs
(GMFMC, 2004). Estuaries are also important for the prey of larval, juvenile, and subadult Red Drum.
Their larvae feed primarily on shrimp, mysids, and amphipods, while juveniles prefer fish and crabs
(GMFMC, 2004). Adults are an aggressive opportunistic ambush predator feeding primarily on blue crab,
penaeid shrimp, and some benthic fishes (Chao, 2020). Adult and juvenile Red Drum are found in the
estuarine portions and adults in the Gulf portions of the study and project areas (Table 3) (NOAA, 2013,
2021c).

Little Tunny (Euthynnus alletteratus)

Little Tunny are found throughout the Gulf over the continental shelf in close inshore waters in depths less
than 490 feet (Collette et al., 2011b; Florida Museum of Natural History, 2021d). Adults school according
to size with other members of the Scombridae family, breaking apart during certain times of the year
(Florida Museum of Natural History, 2021d). Spawning occurs March through November in offshore
waters. Sargassum mats are utilized by early life history stages as habitat (GMFMC, 2004). Little Tunny
are opportunistic predators feeding mainly on clupeids (herring, sardines, scad), crustaceans, squid, and
tunicates (Collette et al., 2011b; Florida Museum of Natural History, 2021d). Sharks, billfishes, dolphin,
and other carnivorous fish prey on Tittle tunny (Florida Museum of Natural History, 2021d). Adults and
juveniles are found in the Gulf portions of the study and project areas (Table 3) (NOAA, 2021c¢).

King Mackerel (Scomberomorus cavalla)

King Mackerel are pelagic and found in Gulf coastal waters and outer reef areas at depths of 75 to 110 feet
(Collette et al., 2011c; Florida Museum of Natural History, 2021¢). Migrations occur along the east coast,
dependent upon warm temperatures. Spawning occurs in the Gulf over the outer continental shelf from May
to September (Collette et al., 201 1c; GMFMC, 2004). Eggs are pelagic, occurring over depths ranging from
approximately of 100 to 600 feet in the spring and summer months (GMFMC, 2004). King Mackerel feed
mainly on schooling fish, crustaceans, penaeid shrimp, squid, and occasionally mollusks. Juveniles feed on
small fish (mainly anchovies) and invertebrates (Collette et al., 2011c). Adults and juveniles are found in
the Gulf and estuarine portions of the study and project areas (Table 3) (NOAA, 2013, 2021c¢).

Spanish Mackerel (Scomberomorus maculatus)

Spanish Mackerel are pelagic, inhabiting depths from 30 to 120 feet throughout the coastal zone of the Gulf
(Florida Museum of Natural History, 2021f; GMFMC, 2004). They frequent barrier islands and passes and
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are often found near the surface in very large schools (Florida Museum of Natural History, 2021f). They
may also migrate seasonally into estuaries with high salinity, but this migration is infrequent (GMFMC,
2004). Spawning occurs in the northern Gulf from April through October, peaking in August and
September. Larvae typically occur in the Gulf at depths up to 300 feet (Pattillo et al., 1997). Juveniles
inhabit the Gulf surf and sometimes estuarine habitats. However, juvenile Spanish Mackerel prefer marine
salinities and are not considered estuarine-dependent. Juveniles also prefer clean sand bottoms, but the
substrate preferences of the other life stages are unknown (GMFMC, 2004). While Spanish Mackerel rarely
use estuarine environments, estuaries are important for most of their prey (Pattillo et al., 1997). They feed
on a variety of fishes, extensively herrings, but also on penaeid shrimp and cephalopods (Collette et al.,
2011d; Pattillo et al., 1997). Spanish Mackerel are often preyed upon by sharks, tunas, and bottlenose
dolphins (Florida Museum of Natural History, 2021f). Adults and juveniles are found in the Gulf and
estuarine portions of the study and project areas (Table 3) (NOAA, 2013, 2021c¢).

Sailfish (Istiophorus platypterus)

Sailfish are an oceanic and epipelagic species generally found above the thermocline to depths of 130 feet
(Collette et al., 201 1e; NMFS, 2009). They often occur in loose aggregations over a large area, occasionally
forming small schools most likely by size (Collette et al., 2011e). It is assumed that sailfish spawn in the
Gulf from May to September due to the presence of larvae during these times, moving inshore into shallow
waters to spawn (Collette et al., 2011e; NMFS, 2009). Sailfish are opportunistic feeders and prey mainly
on fish, crustaceans, and cephalopods, occurring at the surface, mid-water, reef edges, and along the bottom
(Collette et al., 2011e; NMFS, 2009). They are preyed upon by killer whales, bottlenose dolphins, and
sharks, although not very often (NMFS, 2009). Adult and juvenile Sailfish are found in the Gulf portion of
the study and project areas (Table 3) (NMFS, 2009; NOAA, 2021c).
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4.0 POTENTIAL IMPACTS TO EFH

Below is a discussion of the potential impacts associated with Applicant’s Proposed Action Alternative.
Adverse effects of this project are actions resulting in the reduction of quality or quantity of EFH. Adverse
effects analyzed include direct and indirect physical, chemical, or biological alterations of the waters or
substrate and loss of, or injury to benthic organisms, prey species, and their habitat-wide impacts, including
individual, cumulative, or synergistic consequences. Habitats of concern, such as oyster reefs, SAV,
offshore sand, and artificial reefs addressed separately.

4.1 ALTERNATIVES ANALYSIS
4.1.1 No-Action Alternative

Under the No-Action Alternative, EFH would remain as described in Section 3.0. Existing conditions and
associated changes to EFH would continue. Indirect impacts are described below.

The significance of the predicted global climate change is the possibility of increasing sea levels, coastal
flooding, changing estuarine salinity, and associated impacts to biological communities. Indirect impacts
due to climate change and USACE dredging and maintenance dredging operations would continue to have
an impact to the aquatic communities.

Trends of tidal wetland loss would continue. Increased development, hydrologic alterations, drought,
flooding, and temperature extremes could affect wetlands. Sea level change and climate change, including
changes to hydrology, nutrient inputs, flood or tide timing and intensity could have a variety of impacts on
wetlands.

Marshes throughout the study area are declining and would likely continue this trend as sea levels continue
to rise. According to the NOAA Sea Level Rise Viewer (2022) 3-foot scenario model, tidal marsh appears
to decrease in the study area compared to present day. There is a potential that marshes would migrate
inland in response to rising sea levels in areas where the elevation and topography are conducive for
establishment (Borchert et al., 2018; Guannel et al., 2014; Murdock and Brenner, 2016; Scavia et al., 2002).
However, due to urban development of low-lying areas in the study area the likelihood marsh migration
and establishment would be prevented (Borchert et al., 2018).

It is anticipated that future rising sea levels would force the landward migration of wetlands and marsh and
cause major spatial shifts in the natural habitats along the coast. Fisheries habitat modeling in Galveston
Bay with a 3.3-foot rise in sea level indicate that as sea level changes the total footprint of suitable habitat
for early life stages of blue crab, brown shrimp, southern flounder, and red drum would increase, threefold.
This increase would have a positive impact on fisheries, helping to offset reductions as wetlands are lost
(Guannel et al., 2014).
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Other studies suggest that with a rise in sea level, salt marshes initially declined, before transitioning from
low level marsh to tidal flat then to open water. This change was followed by a net increase in habitat
quality resulting from marsh fragmentation (Fulford et al., 2014). This mirrors the effect on nursery
production, which studies have shown is initially negatively affected by sea level change, but ultimately
may produce positive changes in production due to the increase in marsh-edge habitat resulting from
fragmentation. This salt marsh fragmentation correlated with a positive effect on nursery fish production
(Chesney et al., 2000; Minello et al., 2003; Park et al., 1989). Organic matter and nutrients are generated
and utilized by fish and shrimp at the marsh edge, which benefits nekton productivity while the marsh is
disintegrating. In the long-term it is harmful. After the marsh disintegrates, there is reduced organic
productivity and less (or no) nursery habitat (Zimmerman, 1992; Rozas and Reed, 1993; Chesney et al.,
2000).

Under the No-Action Alternative, it is likely that rising sea levels benefits most fish species (including
commercial and recreational fisheries) due to larger areas of available habitats if new marshes are created.
Undeveloped areas would most likely support landward migration of wetlands as sea level changes.
According to Jim Tolan of the TPWD, who serves on the Association of Fish and Wildlife Agencies Climate
Change Committee, their consensus is that as long as there is sufficient habitat, fisheries and oyster reefs
should adapt with little net change associated with relative sea level change (pers. comm. J. Tolan [TPWD],
2020). In addition, Watson et al. (2017) indicated that the vulnerability of Spotted Seatrout, Red Drum, and

blue crab to sea level change appears low since they have the ability to adapt to the projected changes.

Increasing salinities in many areas are anticipated with global climate change resulting from higher sea
levels causing barrier islands to migrate inland (Scavia et al., 2002). Increases in salinity in wetland habitats
may cause small reductions in the health and biological productivity of organisms. This may cause
additional stress on some marsh vegetation, which could cause some habitat-related impacts to organisms
that use those areas. However, most organisms occupying these environments are ubiquitous along the
Texas coast and can tolerate a wide range of salinities (Pattillo et al., 1997). Therefore, no adverse effects
on fauna are expected due to salinity changes.

Under the No-Action Alternative, oyster reefs would remain as described in Section 2.1. See Section 4.2.4
(Oyster Reef) for a more detailed discussion of turbidity impacts associated with dredging.

Turbidity associated with maintenance dredging of the currently authorized deepening and widening
projects would continue. Benthic organisms would continue to be buried by open-bay and ocean disposal
of dredged material. No long-term effects to turbidity with the No-Action are anticipated. See Section 4.2.2
(Open Bay and Jetty Communities) for a more detailed discussion of turbidity impacts.

Under the No-Action Alternative, increased ship traffic and lightering would be expected which could
slightly increase the probability of a petroleum spill. However, as described in Section 4.2.2, in the unlikely
event a petroleum spill should occur, adult shrimp, crabs, and finfish are generally motile enough to avoid
most areas of high oil concentration.
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In the absence of BU placement to serve as protective barriers, the loss of habitat would continue which
could impact EFH. The ongoing erosion of shorelines at Harbor Island and Dagger Island combined with
expected rising sea levels could expose large areas of estuarine habitat to erosive forces, leading to EFH
loss.

4.1.2 Alternative 1: Channel Deepening (Applicant’s Proposed Action
Alternative)

The Applicant’s Proposed Action Alternative could adversely affect life history stages of several Federally
managed species. These include the following: all life stages of brown, pink, and white shrimp, Blacknose
Shark, Spinner Shark, Silky Shark, Finetooth Shark, Bull Shark, Blacktip Shark, Tiger Shark, Atlantic
Sharpnose Shark, Scalloped Hammerhead Shark, Bonnethead Shark, Red Grouper, Cobia, Dolphin, Greater
Amberjack, Red Snapper, Gray Snapper, Lane Snapper, Red Drum, Little Tunny, King Mackerel, Spanish
Mackerel, and Sailfish; adult Lemon Shark, Gag Grouper, Scamp, Lesser Amberjack; and juvenile
Vermilion Snapper. The sections below detail the potential impacts to EFH for these and recreationally and

commercially important species listed in Section 3.2.

The following sections describe potential impacts to EFH based on the Applicant’s Proposed Action
Alternative (Table 4). Placement area construction impact acreages for various aquatic resources were
based on information provided by the Applicant and NOAA (2010).

Table 4
Summary of Potential Aquatic Resource Impacts (acres)
Associated with the Applicant’s Proposed Action Alternative

Cfrrrl(;)j(‘):z;n ; Footprint VRC/)E tz 1;1 Seagrass>  Oysters? BFel:ZSl:“ Estuarine®  Palustrine® Source
SS1 297.41 219.45 0.01 0 34.64 3.92 21.04 Applicant
SS2 45.21 13.74 0 0 24.20 1.25 11.25 Applicant
PA4 170.79 42.14 3.46 0 2.80 0.75 41.75 Applicant
HI-E 138.73 13.12 3.41 0.10 23.21 10.69 48.42 Applicant
SJI 592.85 163.29 0 0 199.01 0 58.76 Applicant
MI 362.08 205.58 0 0 124.11 0 0 Applicant
gi‘f‘e‘;“si 1]1) cepening/ | 16533 1,182.33 - - - - - NOAA (2010)
B1-B9 1,585.82  1,585.82 - - - - — NOAA (2010)
New Work ODMDS 1,180.00 1,180.00 - - — - — NOAA (2010)
Total 5,555.22  4,605.47 6.88 0.10 407.97 16.61 181.22

1 Open Water (E1TUBL M1UBL, M2USN)

2 Seagrass (E1ABL)

3 Oysters (EIABL)

4 Flats (E2ABN, E2EM1N(1) E2USN, UPL [tidal flats above the high tide line were classified as upland])
5 Estuarine (E2M1P, E2SS3N)

6 Palustrine (PEM1C(1))
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4.2 POTENTIAL IMPACTS TO EFH
4.2.1 Estuarine Wetlands and Submerged Aquatic Vegetation

No estuarine wetland or SAV habitat occurs within the proposed channel dredging for the Applicant’s
Proposed Action Alternative. The new work dredging footprint is limited to the deeper areas of the CCSC
that would be separated from seagrass areas by Harbor Island during construction. The BU project
footprints include areas where wetland and seagrass were delineated (Mott MacDonald, 2021, 2022; Triton
Environmental Solutions, 2021, 2022). A total of 6.88 acres of seagrass and 197.82 acres of wetlands (16.61
acres tidal and 181.22 acres non-tidal) are estimated to be impacted with BU construction. Considering that
the BU objective of PAs include protection of adjacent seagrass areas, the proposed placement of BU sites
may be expected to benefit seagrass.

There may be short term increases in turbidity and associated reduced water clarity during the channel
dredging and placement. Nichols et al. (1990) found that turbidity associated with dredging was widespread,
having short-term effects on water quality. However, a study conducted in the Laguna Madre found that
dredged deposits caused elevated turbidity for up to 15 months after deposition. Turbidity was strongest
closest to placement areas but were also detected for greater than 0.75 miles from those areas (Onuf, 1994).
The short-term reduction in water clarity during the channel dredging and placement is not expected to have
any lasting effects on SAV.

Wetland and SAV impacts would occur at proposed placement sites (see Table 4). Indirect impacts could
occur during construction due to turbidity increases or physical disturbances. Best management practices
used during construction, such as turbidity curtains, silt fencing, or construction matting, should avoid and
minimize these indirect impacts. It should be noted that dredged material would be used at all PAs to either:
1) convert deep open water areas to protect adjacent shallow bathymetry that support or can establish tidal
wetlands or SAV, or 2) restore eroding shorelines that would protect larger extents of SAV. For example,
some of the proposed BU sites would restore eroding shoreline and upland near Harbor Island that may
offer protection to SAV present across Redfish Bay. This action may help protect SAV that could be
exposed if the shoreline is breached with the continued erosion expected under the No-Action Alternative.
Other proposed placement sites would convert open water areas to create tidal estuarine wetlands or SAV
habitat. Considering the beneficial use nature and objective of these PAs to protect or provide more area
conducive to tidal wetlands or SAV establishment, Alternative 1 may positively impact tidal wetlands and
SAV. During construction and operations there is some chance of spills which may also impact wetlands
or SAV.

4.2.2 Open Bay and Jetty Communities

During construction of Alternative 1, temporary disturbances and impacts to plankton and nekton
assemblages would occur.
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Turbidity in estuarine and coastal waters can have a complex set of impacts on organisms (Hirsch et al.,
1978; Stern and Stickle, 1978; Wright, 1978; Wilber et al., 2005). The release of sediment during dredging
causes sediment plumes. The extent of the plume is determined by the direction and strength of the currents
and winds, and the particle size. Suspended material can play beneficial and detrimental roles in aquatic
environments. Turbidity from suspended solids interferes with light penetration and reduces photosynthetic
activity by phytoplankton and algae (Wilber and Clarke, 2001). Such reductions in primary productivity
would be localized around the immediate area of the dredging and placement operations and would be
limited to the duration of the plume. Conversely, the decrease in primary production, presumably from
decreased available light, can be offset by an increase in nutrients that are released into the water column
(Morton, 1977; Newell et al., 1998). Nutrients may act to enhance the area surrounding dredging, increasing
productivity. Studies of turbidity and nutrients associated with dredging found the effects are both localized
and temporary (May, 1973). Due to the capacity and natural variation in phytoplankton and algal
populations, the impacts to phytoplankton and algae from project construction, dredging within the project
area, dredged material placement of new work and maintenance material, and placement of material for

actions targeting BU would be temporary.

Reduced light penetration due to turbidity may have a short-term impact on zooplankton populations since
they feed on the phytoplankton (Armstrong et al., 1987; Valiela, 1995). Such reductions would be localized
around the immediate area of dredging and placement operations. Impacts to zooplankton from project

construction would be temporary.

Teeter et al. (2003) found the area of high turbidity extended roughly to the edge of the fluid mud flow, or
about 1,300 to 1,650 feet from the dredge discharge pipe. Modeling of dredged material discharge in the
Laguna Madre, Texas, determined that turbidity caused by dredging was short lived and therefore impacts
to the estuarine and offshore water column would be minimal (Teeter et al., 2003). Turbidity can be
expected to return to near ambient conditions within a few months after dredging ceases.

Increased suspended sediments can impact juvenile and adult finfish by disrupting foraging patterns,
reducing feeding, and loss of habitat for feeding and reproduction. However, these would be temporary and
occurs only during project construction (Newcombe and Jensen, 1996; Clarke and Wilber, 2000). Fine
particles can coat the gills of juvenile and adult finfish, ultimately resulting in asphyxiation (Clarke and
Wilber, 2000; Wilber and Clarke, 2001). However, finfish and shellfish are motile enough to avoid highly
turbid areas. Under most conditions, exposure to sediment plumes would be for short durations (minutes to
hours) (Clarke and Wilber, 2000; Wilber and Clarke, 2001; Newcombe and Jensen, 1996).

Effects of elevated turbidities on the adult stages of various filter-feeding organisms such as oysters,
copepods, and other species include reduced filtering rates, and clogging of filtering mechanisms interfering
with ingestion, respiration, and abrasion (Newcombe and Jensen, 1996; Wilber and Clarke, 2001; Stern and
Stickle, 1978). These effects tend to be more pronounced when TSS concentrations are greater than 100
mg/L but are apparently reversible once turbidities return to ambient levels (Newcombe and Jensen, 1996).
More sensitive species and life stages (i.e., eggs, larvae, and fry) tend to be more impacted by longer
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exposure to suspended sediments than less sensitive species and older life stages (Germano and Cary, 2005;
Wilber and Clarke, 2001; Wilber et al., 2005; Newcombe and Jensen, 1996). Many crustaceans (such as
shrimp and crabs) are less impacted by elevated suspended sediments since these organisms reside on or
near the bottom where sedimentation naturally occurs (Wilber and Clarke, 2001; Wilber et al., 2005).
Higher turbidity may also provide a refuge for some species from predation (Wilber and Clarke, 2001).
Notwithstanding the potential harm to some individual organisms, no long-term impacts to finfish or
shellfish populations are anticipated from project construction, dredging, and placement activities
associated with the Alternative 1 compared with the No-Action Alternative.

Based hydrodynamic and salinity modeling analysis by W.F. Baird and Associates (2022), minor increases
in salinity are anticipated because of Alternative 1 compared to the No-Action. Average salinity levels are
anticipated to increase less than 1 ppt in the Corpus, Nueces, Redfish, and Aransas bays. Near the channel
deepening, a salinity change of = 3 ppt can be expected (W.F. Baird and Associates, 2022). This salinity
increase is not expected to alter fauna. Most organisms occupying these environments are ubiquitous along
the Texas coast and can tolerate a wide range of salinities (Pattillo et al., 1997).

With Alternative 1, current speeds are expected to decrease an average of 0.23 fps with the deeper entrance
channel (W.F. Baird and Associates, 2022). This slight decrease in velocity at the entrance channel is not
anticipated to impact fauna. In addition, Valseth et al. (2021) found that the change in channel depth did
not substantially impact larval transport reaching nursery grounds, and may experience a slight increase in
larval transport with the decreased velocities.

Vessel traffic would be expected to decrease with Alternative 1 compared to the No-Action Alternative.
Vessels would be capable of fully loading at Axis and Harbor Island terminals (see Section 4.5 for further
discussion), slightly decreasing the probability of a petroleum spill. In the unlikely event a petroleum spill
should impact EFH, adult shrimp, crabs, and finfish are probably motile enough to avoid EFH impacted
areas of high oil concentration. Larval and juvenile finfish and shellfish tend to be more susceptible to
petroleum than adults and could be affected extensively by a spill during active immigration periods. Due
to their lack of mobility, they are less likely to avoid these areas and could be negatively impacted if a spill
were to occur. An oil spill in the project area could result in impacts to phytoplankton, algal, and
zooplankton. However, since these organisms can recover rapidly from a spill, due primarily to their rapid
rate of reproduction and to the widespread distribution of dominant species, long-term impacts would not
be expected (Hjermann et al., 2007; Kennish, 1992).

Dredged material is to be used beneficially in placement actions targeting BU. This habitat could have the
potential to be more productive than the open water habitat that would be lost under Alternative 1. Marsh
creation has been shown to have a positive benefit to bay systems (Rozas et al., 2005). Refer to the
Applicant’s Dredged Material Management Plan (Appendix C in the EIS) for information regarding
planting that is proposed at BU site SS1.
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4.2.3 Open Bay Bottom and Offshore Bottom Communities

Alternative 1 could temporarily reduce the quality of EFH in the vicinity of the project area and some
individuals may be displaced. Impacts would be similar to those described in sections 4.2.1 and 4.2.2.
Channel dredging (inshore and offshore) would impact 1,182 acres of open water/bottom habitat through
excavation (NOAA, 2010) (see Table 4). For Gulf side placement actions, nearshore berms (B1-B9) would
impact 1,586 acres of open water/bottom habitat (NOAA, 2010), MI and SJI beach nourishment placement
would impact 275.19 acres of open water/bottom habitat and 58.76 acres of freshwater wetlands (Mott
MacDonald, 2021, 2022), and the ODMDS would impact 1,180 acres of open water/bottom habitat (NOAA,
2010) (see Table 4).

Direct aquatic resource impacts from inshore PA construction include 563.85 acres of open water/bottom
habitat, 16.61 acres of tidal wetlands, 122.46 acres of freshwater wetlands, 84.85 acres of unconsolidated
shorelines (tidal sand flats/algal flats/beach), 6.88 acres of seagrass, and 0.10 acres of oyster reef (Mott
MacDonald, 2021, 2022; Triton Environmental Solutions, 2021, 2022) (see Table 4). These impact acreages
were provided by the Applicant. As a result, this could impact food available to Federally managed species.

Excavation removes benthic organisms, whereas placement smothers or buries benthic communities.
Dredging and placement of dredged material may cause ecological damage to benthic organisms in three
ways: (1) physical disturbance to benthic ecosystems and organisms; (2) mobilization of sediment
contaminants, making them more bio-available; and (3) increasing the amount of suspended sediment in
the water column (Montagna et al., 1998). Dredging can reduce species diversity by 30 to 70 percent and
the number of individuals by 40 to 95 percent. A similar reduction in benthic fauna biomass is expected
within the boundaries of dredged areas (Newell et al., 1998).

Recolonization of areas impacted by dredging and dredged material disposal occurs through vertical
migration of buried organisms through the dredged material, immigration of post larval organisms from the
surrounding area, larval recruitment from the water column, and/or sediments slumping from the side of
the dredged area (Bolam and Rees, 2003; Newell et al., 1998; Maurer et al., 1986). The response and
recovery of the benthic community from dredged material placement is affected by many factors. These
include environmental (e.g., water quality, water stratification), sediment type and frequency, and timing
of disposal. Communities in these dynamic ecosystems are dominated by opportunistic species tolerant of
a wide range of conditions (Bolam et al., 2010; Bolam and Rees; 2003; Newell et al., 2004; Newell et al.,
1998). Although change may occur, these impacts would be temporary in some dredging and disposal areas
(Bolam and Rees, 2003). Shallower, higher-energy estuarine habitats can recover between 1 and 10 months,
while deeper, more-stable habitats can take up to 8 years to recover (Bolam et al., 2010; Bolam and Rees,
2003; Newell et al., 1998; Sheridan, 1999; Sheridan, 2004; Wilber et al., 2006; VanDerWal et al., 2011).
The release of nutrients during dredging may also enhance benthic communities outside the immediate
placement area if the dredged material is not contaminated (Newell et al., 1998).
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Because of the constant re-creation of “new” habitat via disturbance, new recruits continually settle and
grow. Therefore, disturbed communities are dominated by small, surface-dwelling organisms with high
growth rates. Consequently, dredged material placement from Alternative 1 may result in a shift in
community structure rather than a decrease in production (Bolam and Rees, 2003; Montagna et al., 1998).
Productivity could be enhanced following benthic community shift depending on the timing of dredged
material disposal (Bolam and Rees, 2003).

4.2.4 Oyster Reef

A total of 0.10 acres of live oyster reef habitat occurs in the footprint of placement site HI-E and would be
directly impacted by the CDP. GLO (2021) indicates 32 acres of mapped oyster reef habitat occur in the
remainder of the project area and 3.17 acres of oysters were mapped within a 500-foot construction buffer
of the inshore PAs (Triton Environmental Solutions, 2021, 2022). These oyster areas could be indirectly
impacted by increased turbidity during construction of placement sites. Water column turbidity would
increase during project construction that could affect survival or growth of oysters nearby. Temporary
impacts to oysters include reduced filtering rates and clogging of filtering mechanisms, causing abrasion,
and interfering with ingestion and respiration (Newcombe and Jensen, 1996; Stern and Stickle, 1978;
Wilber and Clarke, 2001).

Average salinities in the project area range from 30 to 36 ppt, with dry years having salinity levels above
32 ppt and wet years around 25.5 ppt (Montagna et al., 2021). Oysters can tolerate relatively high salinities,
temperatures, and increased water depths. However, some oyster predators (stone crabs [Menippe
mercenaria] and oyster drills) and diseases (Dermo) may occur more frequently or in higher concentrations
with higher temperatures and salinities (Cake, 1983; Murdock and Brenner, 2016; Soniat and Kortright,
1998). Oysters can survive in salinities ranging from 5 to 40+ ppt, they thrive within a range of 10 to 25
ppt where pathogens and predators are limited. The low-salinity end of the range is critical for osmotic
balance. Oysters can survive brief periods of salinities less than 5 ppt by remaining tightly closed. They
will remain closed until normal salinities are established or until they deplete their internal reserves and
perish (Cake, 1983).

The slight increase in salinity that is expected resulting from Alternative 1 is not anticipated to cause any
long-term impacts to oyster reefs in the project area. Increased nutrients from dredging activities could
cause algal blooms that could impact oysters however potential changes in nutrients are expected to be
localized and limited to a short time period.

As discussed in Section 4.2.2, modeling indicates that channel deepening would increase the average
salinity in the Corpus Christ Bay system by less than 1 ppt (W.F. Baird and Associates, 2022). The slight
salinity changes resulting from Alternative 1 are not anticipated to cause any long-term impacts to oyster
reefs in the project area as oysters have the ability to tolerate a wide range of salinities as described above.
Since oysters are filter-feeders, temporary increases in algal concentrations may have positive as well as
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negative effects on oysters. The historic loss of oysters in this system justifies increased awareness while

activities are being monitored to avoid and minimize impacts to oysters.

4.3 POTENTIAL IMPACTS TO FEDERALLY MANAGED
SPECIES

The potential for adverse impacts to Federally managed species within the project area is likely to differ
from species to species, depending upon life history, habitat use (demersal vs. pelagic), distribution, and
abundance.

4.3.1 Direct Impacts

Estuarine wetland and SAV habitat occur within the proposed project area of the Applicant’s Proposed
Action Alternative and would be directly impacted by the proposed project. Dredged material from channel
deepening would be used beneficially around Corpus Christi and Redfish bays, for dune restoration on San
José Island, and nearshore berms for beach nourishment along San José and Mustang islands. Additionally,
new work dredged material would be placed in the New Work ODMDS.

Placement actions targeting BU in Corpus Christi and Redfish bays would create estuarine/aquatic habitat
(according to the Applicant, see Appendix C) that may potentially be more productive than the open-water
habitat that would be lost because of the Applicant’s Proposed Action Alternative. The aquatic community
may benefit from higher productivity within the bay. The created estuarine/aquatic habitat would provide
shelter for increased survival, food for growth, and spawning sites for enhanced reproduction. The
estuarine/aquatic habitat would specifically benefit the Federally managed brown, pink, and white shrimp
and red drum, providing nursery and foraging habitat. In addition, it may also benefit other commercially
and recreationally important species around placement actions targeting BU. While the created
estuarine/aquatic habitat may not function at the same level as a natural marsh, finfish and shellfish have
the potential to be greater in these areas due to the conversion of open-bay bottom habitat to marsh (Minello,
2000; Minello and Caldwell, 2006). This would create a positive benefit to the bay system throughout the
life of the project when compared to the No-Action Alternative (Rozas et al., 2005).

Direct impacts to EFH include temporary displacement of species in the immediate vicinity of the project
feature locations and New Work ODMDS. Fish are motile enough to avoid highly turbid areas and are
expected to rapidly return to these areas once dredging and placement are complete (Clarke and Wilber,
2000). Feeding habits of shrimp would not be impacted since shrimp typically reside on or near the bottom
where sedimentation naturally occurs (Wilber and Clark, 2001; Wilber et al., 2005). Since benthic habitat
is similar throughout the project area, finfish would be able to find suitable, undisturbed habitat during
construction activities. As benthic habitat is recolonized, finfish would be able to utilize the benthic habitat
from which they were temporarily displaced. Refer to Section 4.2 for more detailed information.

Dredging and placement activities are not expected to cause direct mortality to juvenile and adult pelagic
finfish since they are motile and are capable of avoiding turbid areas associated with project construction

49



4.0 POTENTIAL IMPACTS TO EFH

(Clarke and Wilber, 2000). Penacid shrimp use deeper water of the bay as a staging area from which they
migrate to the Gulf during certain times of the year (GMFMC, 2004). The displacement of juvenile and
adult finfish and shrimp during project construction would likely be temporary, and individuals should
return to these specific areas once the project is completed. Juvenile and adult finfish and shrimp should
experience minimal direct impacts from dredging and placement activities. Juvenile penaeid shrimp may
be impacted due to their preference for burrowing in soft, muddy areas, although this activity is usually in
association with plant/water interfaces.

Demersal eggs and larval finfish may be lost to physical abrasion, burial, or suffocation during dredging
and placement activities due to their limited motility and sensitivity to elevated suspended sediments
(Newcombe and Jensen, 1996; Wilber and Clark, 2001; Stern and Stickle, 1978; Germano and Cary, 2005;
Wilber et al., 2005). Larvae in the latter stages of development are capable of some motility, which may
allow for movement away from dredging and placement activities, thereby minimizing impacts. Predatory
fish that feed on larval stages of federally managed species may be temporarily displaced from the area
resulting from dredging and placement. Section 4.2.2 provides a more detailed discussion on impacts to the

aquatic communities.

Anticipated increases in turbidity may negatively impact the ability of some finfish to navigate, forage, and
find shelter (Newcombe and Jensen, 1996; Clarke and Wilber, 2000). However, these impacts would be
short lived (Clarke and Wilber, 2000; Wilber and Clarke, 2001; Newcombe and Jensen, 1996; Teeter et al.,
2003). Shrimp spend at least some of their life cycle in areas where they are exposed to turbid conditions
and are likely able to move from an area when it becomes inhospitable. Many crustaceans (such as shrimp
and crabs) are not impacted by elevated turbidities since they typically reside on or near the bottom where
sedimentation occurs (Wilber and Clark, 2001; Wilber et al., 2005). Finfish, shrimp, and other marine
organisms in this area are accustomed to fluctuations in turbidity and should not be substantially affected
by the temporary increase in turbidity resulting from the Applicant’s Proposed Action Alternative. Section
4.2.2 provides a more detailed discussion on impacts to the aquatic communities. Dredged material suitable
for BU placement is not expected to pose contamination issues (see section 4.2.2 for further details). Oil or
other chemical spills may adversely impact federally managed species. Larval and juvenile finfish tend to
be more susceptible to spills than adults and could be affected extensively by a spill during their active
migration periods. Due to their lack of mobility, larval and juvenile finfish are less likely to avoid these
areas and could be negatively impacted by a spill.

The Applicant’s Proposed Action Alternative would result in permanent loss of open-bay bottom habitat
and offshore areas for placement in the New Work ODMDS. The potential harm of some individual
organisms from turbidity-related impacts would be minimal compared with the existing conditions and
would not substantially reduce populations of Federally managed species. Mitigation should not be required
for these temporary disruptions to federally managed species since they are motile and avoid areas during
dredging and placement and would be able to return to the area after these activities are completed (Clarke
and Wilber, 2000).
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4.3.2 Indirect Impacts

Indirect impacts of the Applicant’s Proposed Action Alternative include a reduction in prey for Federally
managed species due to the mortality or displacement of benthic species, associated with dredging and
placement activities. Since benthic organisms serve as prey for finfish, their mortality may temporarily
reduce finfish feeding. Disturbances to the benthic environment would be temporary and impacts would be

minimal.
4.4 CUMULATIVE AND SYNERGISTIC IMPACTS

A cumulative impacts assessment takes into consideration the impact on the environment, which results
from the incremental impact of the proposed action when added to other past, present, and reasonably
foreseeable actions. Cumulative impacts can result from individually minor but collectively significant
actions taking place over a given period of time. Impacts include both direct and indirect effects. Direct
effects are caused by an action and occur at the same time and place as the proposed action. Indirect effects
are caused by the action, occur later in time, and are farther removed in distance; however, they are still
reasonably foreseeable. Ecological effects refer to effects on natural resources and the components
(including listed species), structures, and functioning of affected ecosystems, whether direct, indirect, or

cumulative.

The CDP would directly affect the estuarine habitats and fauna in the study area due to dredging and
placement activities. Channel dredging (inshore and offshore) would impact 1,182 acres of open
water/bottom habitat through excavation (NOAA, 2010). For Gulf side placement actions, nearshore berms
(B1-B9) would impact 1,586 acres of open water/bottom habitat (NOAA, 2010), MI and SJI beach
nourishment placement would impact 275.19 acres of open water/bottom habitat and 58.76 acres of
freshwater wetlands (Mott MacDonald, 2021, 2022), and the ODMDS would impact 1,180 acres of open
water/bottom habitat (NOAA, 2010).

Direct aquatic resource impacts from inshore PA construction include 563.85 acres of open water/bottom
habitat, 16.61 acres of tidal wetlands, 122.46 acres of freshwater wetlands, 84.85 acres of unconsolidated
shorelines (tidal sand flats/algal flats/beach), 6.88 acres of seagrass, and 0.10 acres of oyster reef (Mott
MacDonald, 2021, 2022; Triton Environmental Solutions, 2021, 2022). These impact acreages were
provided by the Applicant.

Past, present, and reasonably foreseeable actions with dredging or construction activities, and resultant ship
traffic, can increase erosion or turbidity and potentially impact EFH. Pipeline installation can also have
direct impacts to EFH; however, horizontal directional drilling can avoid and minimize potential impacts.
If any of these projects undergo construction in timeframes that overlap with the Applicant’s Proposed
Action Alternative, there could be minor, temporary, and localized cumulative effects to EFH. Desalination
projects could have impacts to EFH during extreme drought conditions by contributing to increased
salinities, and those impacts could be exacerbated by hydrosalinity impacts of the Applicant’s Proposed
Action Alternative. Various infrastructure can convert potential EFH, and any EFH conversions associated
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with placement actions may contribute to cumulative impacts of habitat loss. Ecosystem restoration
initiatives typically yield beneficial effects on EFH, and in conjunction with the proposed actions PAs could
result in beneficial cumulative effects.

Despite the potential for cumulative effects on EFH, most effects from projects are assumed to occur
primarily during construction, and those impacts are typically localized, temporary, and minor. Some
projects are also assumed to have permanent impacts associated with their physical footprint, such as noise,
air emissions, or induced traffic and growth. The proposed action’s impacts could contribute to cumulative
effects where they overlap with impacts of past, present, and reasonably foreseeable actions. Even though
potential temporary and permanent impacts may be associated with past, present, and reasonably
foreseeable actions, it is also assumed that these projects were or would be implemented in compliance with
applicable laws and regulations that exist to avoid and minimize project impacts, particularly Endangered
Species Act, Coastal Zone Management Act, Marine Mammals Protection Act, and the MSFCMA. Lastly,
beneficial cumulative impacts may be expected when considering the Applicant’s Proposed Action
Alternative PAs in combination with restoration actions that are planned within the study area by State and
Federal agencies, non-governmental organizations, and private entities. These include actions outlined in

the Texas Coastal Resilience Master Plan.




5.0 MITIGATION MEASURES

The following mitigation information was provided by the Applicant:

The proposed channel of the Applicant’s Proposed Action Alternative would not directly impact oyster
reef, seagrass, wetlands, or other special aquatic sites (e.g., mudflats). However, the proposed dredged
material placement would involve areas of wetlands and seagrass and minor areas of existing PAs
previously identified as tidal flats. These impacts would occur over the course of constructing BU sites that
would restore and enhance estuarine aquatic resources, including wetlands and seagrass or restore eroded
shorelines that protect large areas of these resources. The following section discusses the mitigating or
beneficial actions for these resources. Since the placement of material at these sites presents a net benefit
to the surrounding environment, the Applicant does not propose direct mitigation for the project. Table 5
summarizes the proposed impacts by BU site:

Table 5
Summary of Proposed Impacts by BU Site (acres)

Site Footprint \S:tzrrll Seagrass’  Oysters’ }_’1;1:::8114 Estuarine®  Palustrine®
SS1 297.41 219.45 0.01 0 34.64 3.92 21.04
SS2 45.21 13.74 0 0 24.20 1.25 11.25
PA4 170.79 42.14 3.46 0 2.80 0.75 41.75
HI-E 138.73 13.12 341 0.10 23.21 10.69 48.42
SJT 592.85 163.29 0 0 199.01 0 58.76
MI 362.08 205.58 0 0 124.11 0 0

Total 1,607.07 657.32 6.88 0.10 407.97 16.61 181.22

1 Open Water (E1TUBL M1UBL, M2USN)

2 Seagrass (E1ABL)

3 Qysters (E1ABL)

4 Flats (E2ABN, E2EM1N(1) E2USN, UPL [tidal flats above the high tide line were classified as upland])
3 Estuarine (E2M1P, E2SS3N)

¢ Palustrine (PEM1C(1))

5.1 PROPOSED WETLAND MITIGATION

The Applicant proposes to beneficially place dredge material from the project across approximately
1607.07 acres. Placement of material at SS1 would impact 3.92 acres of estuarine wetlands and 21.04 acres
of palustrine wetlands. These wetlands would likely erode over time if the proposed placement does not
occur. Additionally, the proposed placement would create approximately 252.75 acres of suitable elevations
for marsh coastal prairie habitat. Placement of material at SS2 would impact 1.25 acres of estuarine
wetlands and 11.25 acres of palustrine wetlands. The placement of material would restore the site to pre-
Harvey elevations and contours. Additionally, the restoration will create approximately 34.28 acres of
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suitable elevations for marsh habitat. Placement of material at PA4 would impact 0.75 acres of estuarine
wetlands and 41.75 acres of palustrine wetlands. Since these wetlands are in the confines of a former
DMPA, they are considered of lower value than naturally occurring wetlands. The BU placement at PA4
would restore the shoreline along with PA4 and return the site’s functionality as a DMPA. Placement of
material at HI-E would result in impacting 10.69 acres of estuarine wetlands and 48.42 acres of palustrine
wetlands. The BU placement at HI-E would restore the shoreline along with PA4 and return the site’s
functionality as a DMPA. The restoration of degraded DMPAs represents a reduction in project impact
compared to the construction of new DMPAs. Placement of material at MI would not result in any impacts
to wetlands. Placement of material at SJI would impact 58.75 acres of palustrine mosaic. Storm surge
washouts created the wetlands identified with SJI. By filling the wetlands at SJI, the Applicant would
restore the site to pre-storm conditions. The BU placement at MI and SJI will nourish eroding beaches.
Additionally, material placed at SJI will restore breached dunes to pre-Harvey conditions, increasing local

coastal resilience.

Altogether the BU placement across the six sites would impact 197.82 acres of wetlands. The Applicant
estimates that the BU placement at SS1 and SS2 would create 287.03 acres of marsh habitat. Since the
project would create more wetland habitat that it would impact, the Applicant does not propose to mitigate
for wetland impacts. Additionally, the indirect benefits of the BU placements are greater than the estimated
impacts (i.e., protection of Redfish Bay, beach nourishment, dune restoration, and DMPA restoration).

5.2 PROPOSED SEAGRASS MITIGATION

Through the BU placement across the six sites, the Applicant estimates the project would impact 6.88 acres
of seagrass. Placement of material at PA 4 and HI-E would impact 3.46 acres and 3.41 acres of seagrass
respectively. These impacts are necessary to restore the former DMPAs to a useable capacity as opposed to
the creation of new DMPAs. Any new DMPA within the same distance from the proposed project as PA4
and HI-E would result in more impacts to seagrass than the proposed project. Additionally, since the
Applicant designed SS1 and PA4 to protect the Redfish Bay, approximately 2,000 acres of seagrass, the
project benefits to regional seagrass, outweigh the impacts.
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6.0 CONCLUSIONS

The Federally managed species listed in this document utilize estuarine and Gulf habitat during some
portion of their life for spawning, food, development, and/or protection. The Applicant’s Proposed Action
Alternative would have negative impacts, both directly and indirectly, to EFH in the project area. However,
BU of dredged material also has the potential to enhance EFH.

The deepening of the CCSC would temporarily affect EFH by disturbing bottom sediments and increasing
turbidity in both the marine and estuarine water column in the vicinity of the dredging activity, which can
have adverse effects on finfish and shellfish species. Dredging would also directly affect estuarine and Gulf
bottom habitats. Considering the nature of the sediments that would be dredged and the temporary nature
of the dredging, these impacts are expected to be minimal.

Because the Applicant’s Proposed Action Alternative would create more wetland and seagrass habitat than
it would impact, the Applicant does not propose any mitigation for wetlands or seagrass impacts. The
Applicant proposed that any indirect benefits of the BU placements are greater than the estimated impacts.

There are no Habitat Areas of Particular Concern in the project area (NOAA, 2021c). Coordination with
NMES is ongoing. The Draft EIS serves to initiate EFH consultation under the MSFCMA. Prior to Final
EIS release to the public, this EFH Assessment will allow NMFS and GMFMC an opportunity to provide
comments on EFH impacts.
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1.0 CULTURAL RESOURCES

The proposed Port of Corpus Christi Authority (PCCA) Channel Deepening Project (CDP) is subject to
various Federal and State cultural resource regulations. At the Federal level, the proposed project is subject
to Section 106 of the National Historic Preservation Act of 1966, as amended (Section 106). Under this
law, any Federal agency must consider how its actions might affect significant cultural resources. In the
eyes of this law, “significant” resources are those that are determined to be eligible for or are listed on the
National Register of Historic Places (NRHP). In simpler terms, Section 106 requires that Federal agencies
ask themselves, “What could happen to important cultural resources if I issue this permit (or provide these
funds, or allow construction on lands that I control)?” Section 106 is not a prohibition on impacting
important cultural resources; it only requires that an agency know the potential effects of their action and
take those effects into account as part of their decision-making process.

Cultural resources are often divided into archaeological and non-archaeological (buildings, objects,
districts, cultural landscapes) resources at least 50 years of age. In addition, Traditional Cultural Properties
are included among Federally managed cultural resources. Traditional Cultural Properties are places of
cultural, ceremonial, or religious significance, most often associated with Native American Tribes, that may
or may not include archaeological or non-archaeological components. The U.S. Army Corps of Engineers
(USACE) issued PCCA CDP Record of Decision under the National Environmental Policy Act would be
one such Section 106-triggering Federal action. The USACE takes significant cultural resource impacts
into account by consulting with local interested parties, including State Historic Preservation Offices
(SHPOs, in the case of Texas, the Texas Historical Commission [THC]) and Tribal Historic Preservation
Officers to determine how best to identify cultural resources that may be affected by a proposed action,
what resources can be considered “significant,” and how best to manage those resources in relation to the
proposed action. Federal agencies consult with Tribes directly for Section 106 projects on a nation-to-nation
basis.

The State of Texas also manages terrestrial and underwater archaeological resources through the Antiquities
Code of Texas. Under the Antiquities Code of Texas, archacological resources located on lands owned or
managed by the State of Texas or a political subdivision thereof must be identified and managed by that
controlling agency in consultation with the THC. Significant archaeological sites, called State Antiquities
Landmarks (SAL) must be found and assessed prior to allowing ground-disturbing activities within these
public lands. The proposed PCCA CDP is located within lands that the Texas General Land Office manages,
making the project subject to State-level archaeological resource regulatory oversight.

While both the Federal and State cultural resource laws have significant overlap, one important distinction
is that the Antiquities Code of Texas is limited to projects’ direct physical impact footprint. Federal agencies
must take direct and indirect effects into account to comply with Section 106. As a result, Federal cultural
resource review and documentation often incorporates archaeological, historical, and cultural properties
that are farther away from the proposed project footprint.
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1.0 Cultural Resources

The following summary details a general overview of the cultural setting and history of the study area that
will form the basis of assessing the PCCA CDP-related effects.
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2.0 CULTURAL HISTORY OVERVIEW

2.1 PALEOINDIAN PERIOD

Humans arrived in North and South America (collectively called “the New World”) between 16,000 and
14,500 years before present (BP) (Gilbert et al., 2008; Pitblado, 2011). Until recently, archaeologists and
historians thought that the Paleoindian Period in Texas did not begin until around 12,000 BP (Perttula,
2004). However, new evidence from the Debra Friedkin and Gault sites in Central Texas have pushed the
date of earliest occupation back to around 15,000 BP (Swaminathan, 2014; Gault School, 2016). The
Paleoindian Period in Texas is currently estimated to range from approximately 15,000 to 8,500 BP.

As the Pleistocene ended, diagnostic Paleoindian materials in the form of Clovis, Folsom, and Plainview
projectile points began to enter the archaeological record. These points were lanceolate-shaped and fluted
for hafting to wooden spears. Paleoindian-period hunters then used atlatls (a wooden instrument with a
handle at one end and a hook at the other used to throw the “spears” — because these “spears” were thrown
and not thrust, they are called “darts”) to increase their throwing force and range. This allowed them to hunt
large game such as mammoth, mastodons, bison, camel, and horse (Black, 1989; Hofman et al., 1989). In
addition to large game, Paleoindian groups also harvested smaller prey, including antelope, turtle, frogs,
and other small to medium-sized game. Stylistic changes in projectile point technology occurred during this
later portion of the period. Environmental studies suggest that Late Pleistocene climates were wetter and
cooler (Mauldin and Nickels, 2001; Toomey et al., 1993), gradually shifting to drier and warmer conditions
during the Early Holocene (Bousman, 1998). The end of the Pleistocene was arid to semiarid, and prickly
pear and agave populations were high (Bousman et al., 1990).

2.1.1 Offshore Pre-European-Contact (Pre-Contact/Prehistoric) Cultural
Resources

The Gulf of today is 200 to 300 feet higher than it was when the first humans arrived on the North American
continent during the closing centuries of the last Ice Age more than 14,000 years ago when much of the
Earth’s water was locked up in ice sheets and glaciers. At the height of the Ice Age, the Texas Coast was
roughly 100 miles farther out than it is today and the modern-day Corpus Christi Bay Estuary was not
coastal at all; it was composed of inland prairie terraces and river valleys that were probably like the
environment surrounding Kenedy or Poteet, Texas of today. The plant and animal communities native to
these inland prairies would have had a much larger range that would have extended into what is now the
Outer Continental Shelf. Early humans in the region would have occupied this same, extended landform
during this time as well (Joy, 2018). Over time, global temperatures rose which, in turn, melted the ice
sheets and lifted sea levels across the planet. Geological data indicate that these rising waters first flooded
the study area around 9,000 years ago, creating the Corpus Christi Bay estuary (Ricklis, 2021). As the Gulf
Coast receded, so did prehistoric peoples of Texas, creating a band of previously exposed upland landforms
that have the potential to hold submerged, intact cultural deposits (Joy, 2018; 2020).
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2.0 Cultural History Overview

This phenomenon of rising sea levels over a period of thousands of years has distinct implications for the
archaeological and cultural record of the study area. Paleoindian occupants in the study area would not have
been coastal peoples; sites of this age submerged in the study area would be prairie Paleoindian occupation
sites of inland peoples. These inland sites would have been clustered along paleochannels that are now
inundated by Gulf waters. Coastal communities from the Paleoindian period are far offshore on the Outer
Continental Shelf, and these types of sites have only just begun to receive intensive archacological attention
(Joy, 2020).

Cultural resource management laws do not make management distinctions between historic and prehistoric
resources; identifying and assessing the significance of all cultural resources is central to Section 106’s
objective. Despite this, finding the remnants of these earliest communities in offshore environments has
been opportunistic and passive. This is largely because most of the remnants of ancient human occupation
sites — primarily stone tools and tool-making-byproducts, flakes that archacologists call “lithic debitage” —
are difficult for archaeologists to detect using traditional underwater remote sensing tools like
magnetometers and side-scan sonar. Despite the high concentrations of Pre-Clovis, Clovis, and Folsom
sites along the Gulf Coast, not a single unequivocal coastal Paleoindian site has ever been identified on the
Gulf or Atlantic Ocean Outer Continental Shelf (Joy, 2018; Lowery, 2012; Stanford and Bradley, 2012).
Archaeologists are learning that lithic debitage scatters, indicative of pre-contact occupation sites of this
period, can be detected on the sea floor using sub-bottom profiler data (Gren et al., 2018; 2021). By coupling
these new methods with ongoing marine paleo-landscape modeling and sediment coring, researchers are
conducting more offshore studies dedicated to exploring these first human occupations in the region (Evans,
2016).

2.2 ARCHAIC PERIOD

Archaeological sites attributed to the Archaic Period in the Central Coast region exhibit a shift from more
mobile hunting strategies to a heavier reliance on a diverse spectrum of local plants and animals, centered
at seasonal campsites associated with springs and/or drainages (Hofman et al., 1989). The Archaic broadly
dates from 8500 to 1250 BP (Hofman et al., 1989; Perttula, 2004). Increased numbers of ground and pecked
stones, roasting pits, and stone-lined hearths at archaeological sites of this periot suggest that populations
relied more heavily on specialized processing of plants for food (Hofman et al., 1989).

Early Archaic sites in this region primarily consist of dense oyster shell piles, called middens, with few
stone artifacts. A notable lack of land animal or fish bones shows that these were not yet important food
sources during this period. The massive glaciers of the last Ice Age melted during the Early and Middle
Archaic, and the Texas region transitioned to a period of intense heat and aridity, called the altithermal.
Archaeologists note that site densities were lower than earlier prehistoric occupations. This indicates that
fewer people lived in the region, presumably because of the hotter, drier conditions along the coast. By the
Late Archaic, sea levels stabilized, and the present-day bays, lagoons, and barrier islands began to take
form (Ricklis, 1995). Some Late Archaic sites tend to have thicker deposits and greater densities of artifacts

than Early Archaic sites which suggests a larger population and more intensive resource use. Although few
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2.0 Cultural History Overview

cemeteries from the Early Archaic period have been recorded (Ricklis et al., 2012), the number of
archaeologically recorded cemeteries appears to have increased dramatically during the Late Archaic
period. This indicates a transition in settlement patterns from more nomadic bands of hunter-gatherers, to

more permanent settlements based around productive fishing and hunting grounds (Ricklis et al., 2012).
2.3 LATE PREHISTORIC PERIOD

The Late Prehistoric period in the study area corresponds with the introduction of the bow and arrow.
Despite this technological advancement, hunting and foraging activities were similar between the Late
Archaic and the beginning of the Late Prehistoric. Beginning around 1000 to 300 BP, the Toyah culture
came to prominence in Central and Southern Texas. This corresponds with the time when bison herds
returned to the Southern Plains, and bison bones are common at Toyah sites. Toyah material culture includes
a distinctive “toolkit” of Perdiz arrow points, beveled knives, end scrapers, and drills, all of which were
useful in processing bison and deer hides (Kenmotsu and Boyd, 2012).

2.4 HISTORIC/POST-EUROPEAN-CONTACT PERIOD

The Texas Coast’s Post-Contact, Historic Period begins in the early 16" century with the first European
explorers visiting the region and documenting their observations. The Historic Period then continues to the
modern day. The Texas Gulf Coast consists of several barrier islands, bays, ports, and channels whose
history is closely tied to early maritime exploration, 18" and 19 century settlement, and 20" century trade
and development. By the mid-19" century, most development in the region stayed closest to the coast
(Long, 2020a).

24.1 Early European Maritime Exploration

In 1519, Governor of Jamaica, Francisco de Garay, authorized an expedition to explore the Gulf Coast
between Florida and the Rio Panuco of Mexico (at modern-day Tampico, Veracruz, Mexico) in the hopes
of finding a waterway that would lead to Asia. Lieutenant Alonso Alvarez de Pifieda was chosen to lead
four ships and a contingent of 270 men on the voyage. Between the early spring and late fall of 1519,
Pifieda’s team documented many prominent features along their voyage, such as the mouth of the
Mississippi River, and produced the first known chart of the Gulf Coast that includes the study area region
(Weddle, 2021; Lowery, 2020). Pifieda is credited with naming the Corpus Christi Bay system, claiming it
for the Spanish King on the Feast of Corpus Christi Day, in June of 1519 (Leatherwood, 2021a).

Nearly a decade later, in 1528, Alvar Nifiez Cabeza de Vaca and his crew were among a large expedition
party that wrecked along the Texas Coast while documenting the Coast between the Rio Grande and the
Cape of Florida. Cabeza de Vaca’s group was among the few who survived when they wrecked on
Galveston Island (Long, 2020a). Over the next six years, Cabeza de Vaca and his companions walked west
to the Pacific Coast then headed south, eventually to Mexico City. Along their journey they visited the

study area. His account is regarded as Texas’ first ethnological study of the region’s Indigenous populations
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2.0 Cultural History Overview

and is an often-cited resource for Texas archaeologists interpreting prehistoric lifeways from sites and
features (Chipman, 2021; Thoms et al., 2021).

The French explorer Robert Cavelier, Sieur de La Salle was the next prominent European explorer to visit
the area. La Salle and 300 crew and settlers sailed from France in 1684 with four ships — La Belle, I’ Aimable,
Le Joly, and Le Saint-Francois — to find the mouth of the Mississippi River and set up a permanent
settlement (Bruseth and Turner, 2005). La Salle’s flagship, La Belle, sank in Matagorda Bay during a storm
in 1686 and was the subject of an extensive archaeological excavation in the 1990s (41GM86; Bruseth and
Turner, 2005). The earliest known map thought to depict the Copano Bay region from LaSalle’s voyage
provides possible evidence La Salle reached Aransas and Corpus Christi bays (Dowling et al., 2010).

In 1746, Colonel José de Escandon built the fort Aranzazu at Live Oak Point to defend the bay from the
French. On the opposite side of the bay, the Spanish founded the port of El Cépano, the first seaport in
Texas. El Copano, found at the northern end of Copano Bay, remained unpopulated until the 19" century.
With little Spanish activity occurring along the Texas Coast, the area fell victim to piracy, smuggling, and
illegal trading (Dowling et al., 2010).

Twenty years later, Escandon, then governor of Nuevo Santander, authorized Captain Blas Maria de la
Garza Falcdn to explore the coast between the Rio Grande and Garza Falcon's ranch outpost, Estancia de
Santa Petronila south of present Corpus Christi. Garza Falcon settled the area, as well as provided a report
of Padre Island in 1766. The report included descriptions of the landscape: small clumps of stunted laurels
and willows, red grass, and ships’ timbers littering the beach. While waiting for Garza Falcon's report,
Escandon received information from fisherman and settler, José¢ Antonio de Garabito, describing the Texas
Coast between the Rio Grande and the Nueces River as “large pastureland surrounded by lagoons.” He
noted sandbanks, which became fully submerged during a storm surge, and therefore, the area could not be
identified as an island (Weddle, 2020).

In September of that year, 25 soldiers, led by Garza Falcon, supported Ortiz Parilla’s expedition, as tensions
rose between the French and Spanish. He and the soldiers set camp along the Laguna Madre, located
between Padre Island and the mainland, referring to it as Playa de la Bahia de Corpus Christi, or Playa de
Corpus Christi. Ortiz Parilla’s expedition produced a map, including an accurate depiction of Padre Island
and Corpus Christi Bay, Mustang Island, Copano Bay (referred to as Bahia de Santo Domingo), and San
José Island. However, the Nueces River is missing from the sketches (Weddle, 2020).

2.4.2 Post-Contact Native American Tribal history in the Region

The Karankawa people were the primary occupants of the Texas Gulf Coast when European explorers first
arrived in the region. Their name means “dog lovers” in their native language (Calhoun County Museum,
2020; Bruseth and Turner 2005). These early Texas inhabitants were nomadic; they seasonally occupied
the barrier islands in the Gulf Coast and retreated to the Texas inlands in the off season. They lived in small
huts, made of a ring of poles drawn together at the center and covered with hides or mats (Bruseth and
Turner 2005). The Karankawas navigated between the islands and the Texas interior maritime pathways on
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2.0 Cultural History Overview

large dugout canoes. Fishing, hunting, and foraging were their main form of subsistence (Lipscomb, 2020).
Early written accounts depicted the Karankawas as tall, with body piercings and linear or animal-shaped
tattoos (Calhoun County Museum, 2020; Bruseth and Turner 2005).

The Karankawa people were familiar with Spanish and French interests in the region and were known to
have clashed with both groups in the early years of European exploration. Following La Salle’s tepid claim
to the region in the early 18" century, Spain bolstered its efforts to colonize the region and convert the local
inhabitants to loyal Spanish citizens. The Karankawas resisted the conversion to Catholicism and more
violence ensued. The Spaniards used the Karankawa-Spanish War as justification for their eradication and
as an opportunity to gain control of the Texas Coast. Conflicts continued for more than a decade (Lipscomb,
2020; Seiter, 2020).

When Texas fell under Mexican control in 1821, the Mexican government encouraged white settlers to
immigrate to the underpopulated region that the Karankawa had called home. Anglo-American Texans
flooded in, straining the region’s natural resources. The settlers waged constant war against the Karankawa
to drive them off. During the Texas Republic era, the Karankawas were politically demonized and pushed
into Mexico, then back into Texas. To survive, many of them took Mexican last names or allied themselves
with white ranchers and assimilated into those communities. The last band of Karankawas was eradicated
in 1858 in Rio Grande City along the Texas/Mexico border (Lipscomb, 2020; Seiter, 2020).

Modern Karankawas call themselves “the Karankawa Kadla,” meaning mixed or partial Karankawa, and
they have made considerable efforts to revitalize their language and cultural traditions in the region
(Lipscomb, 2020). They are not a Federally recognized Tribe.

2.4.3 Merchant Vessels and Harbors of the 18" and 19 Centuries

Ports developed along the lower Texas Coast supported various industries, including fishing, cattle and
sheep ranching, and ship building. Local leaders saw the economic advantages the bay area could bring if
further developed. Families settled into the area, businesses and schools opened, and a system of channels
and harbors supported maritime shipments. In the 1780s, Governor Bernardo de Galvez established a port
of entry and customhouse in what is now Refugio County, named El Copano. The port served Refugio and
neighboring towns, and its formidable reputation encouraged settlement in the area. (Long, 2020a; Leffler,
2020).

White settlers were not permanently established in the Corpus Christi Bay area until September 1839 when
entrepreneurs Henry Lawrence Kinney and his partner, William P. Aubrey, established a trading post on
the west shore of Corpus Christi Bay (Long, 2020a; 2020b). The town was small with no more than 20
reported residences.

When the United States acquired the Texas Republic, the nation feared that Mexican forces would try to
reclaim portions of their former territory. The U.S. government sent Army General Zachary Taylor to the
beach at Corpus Christi in July of 1845 to stand ready to enforce its claim on the southern border. More
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than half of the U.S. Army camped at Fort Marcy — as Taylor called it — along a mile-long site near the site
where United States Ship (USS) Lexington is moored today until the following March of 1846 (Payne,
1970). The seven-month encampment spurred the growth of Corpus Christi. Various traders, entrepreneurs,
and Federal resources poured into the area to service the almost 4,000 men stationed on a desolate stretch
of sand. Larger trade routes were set up to connect the camp by land to the other military forts and by sea
to the greater Gulf Coast for provisions, mail, and general trade. The summer months were favorable, but
the winter made the area’s shortcomings clear. Inadequate housing and a lack of wood for heat and cooking
left scores of men ill and bedridden. Future U.S. Presidents Zachary Taylor and Ulysses S. Grant, in addition
to a host of future high-ranking military leaders of the Civil War, lived at the camp before moving south
during the Mexican American War (Payne, 1970).

Corpus Christi’s shortcomings compared to other Texas coastal communities became increasingly clear as
populations rose during the second half of the 19 century. Corpus Christi lacked access to fresh water and
a deep-water port, making it somewhat of a lawless frontier town. In addition, there was no effective city
government until the 1850s. However, by the 1860s, the population had grown to 1,200 and new schools
and businesses were built (Long, 2020b).

244 The Study Area During the Civil War

The Civil War reached the study area in the summer of 1862, during the Battle of Corpus Christi. A part of
the Texas Coast from Pass Cavallo to Corpus Christi was under blockade by United States Ship (USS)
Arthur. Commerce, however, continued through the port at Corpus Christi because USS Arthur had too
deep of a draft to pass through the barrier islands. Lieutenant John W. Kittredge, commander of Arthur,
later received two vessels from New Orleans, Corypheus, a yacht, and Sachem, a steamer, both of which
could pass through the shallow waters and into the interior waterways of Corpus Christi. Once inside, his
shallow-drafted Union vessels captured Confederate Ship Reindeer and Confederate Ship Belle Italia and
converted them into Union gunboats. On August 12, 1862, Kittredge commanded a fleet made up of
Corypheus, Sachem, Reindeer, and Belle Italia into Corpus Christi Bay, and captured Confederate Ship
Breaker (Delaney, 2020).

A conflict between the Union naval fleet and Confederate ground forces at Corpus Christi ensued after
civilians fled the area. Confederate forces managed to drive back the Union fleet despite being outgunned
and outmanned but keeping the city under Confederate control was hardly a celebratory victory. The years
after the Battle of Corpus Christi left many of the city’s residents unprotected from encroaching United
States’ forces and cut off from supplies. Residents were faced with starvation and constant turmoil until the
war ended three years later (Delaney, 2020).

2.4.5 Post-Civil War Era

Following the Civil War, Corpus Christi, and the surrounding areas, including Port Aransas and Refugio,
supported sheep and cattle ranching. Port Aransas, formerly known as Ropesville and Tarpon, is located on
Mustang Island. The port town, St. Mary’s of Aransas, found on Copano Bay, was the largest lumber and
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building-materials center in western Texas. Merchants also shipped much-needed supplies out of the port
during the Civil War. The war devastated Aransas County’s economy, and many towns were destroyed.
However, towns such as Fulton and Rockport were founded in 1866 and 1867, respectively. Both towns
supported the cattle industry, with Rockport home to several packeries. Rockport was eventually developed
into a deep-water harbor, as was Aransas Pass in 1920 after several failed attempts (Long, 2020a).

Corpus Christi was used as a shipping center during a cattle boom in the 1870s, revitalizing the post-war
economy. But it was not until the September 14, 1919 hurricane, which devastated the Gulf Coast, that
Corpus Christi leaders implemented a plan for a deep-water port. To support its growing cattle trade, Corpus
Christi dredged its main sea channel to allow access to larger steamers. Construction was completed on the
port in 1926 (Long, 2020b). Its construction reduced the importance of Rockport’s deep-water port (Long,
2020a).

The economy improved following the construction of the deep-water ports after being impacted by the
damaging effects of the 1919 hurricane. In the years to follow, the construction of the Port of Corpus Christi,
as well as the discovery of oil in Nueces County in 1930, offset the economic impact of the Great Depression
(Long, 2020b). In addition, the late 19" century introduced shipbuilding and fishing into the market. The
shrimping industry, introduced to the economy of Rockport by the 1930s, was prosperous, producing 51
million pounds of shrimp by the 1950s. Rockport’s shipbuilding industry boomed during World War I and
World War II (Long, 2020a). In 1965, the Port of Corpus Christi began dredging the navigational channels
that are being upgraded as part of the current undertaking (Long, 2020b).

2.4.6 The Gulf Intracoastal Waterway

The proposed CDP crosses the Gulf Intracoastal Waterway (GIWW), a significant inland navigational and
commercial waterway that parallels the Gulf coast, as it passes through the barrier Mustang and San José
islands into Nueces Bay. The GIWW is a 1,100-mile-long, shallow-draft (~12 feet deep) canal system and
interior waterway that runs continuously from the Port of Brownsville, Texas to Saint Marks, Florida. More
than 30 percent of the entire GIWW (379 miles) follows Texas’ coast (Texas Department of Transportation,
2020). Engineers and government leaders formulated the first concepts for the GIWW as an internal
commercial system of interconnecting canals and roads as early as 1808, but, beyond occasional survey
approvals, little physical progress was made throughout most of the 19th century. The first plans for the
Texas portion of the GIWW were developed in 1875, but the dominant railroad industry successfully
hindered most efforts to build it well into the 20th century (Leatherwood, 2021b). Prospectors’ discovery
of oil at the Spindletop field near Beaumont ushered in an oil boom that pushed canal development further,
but the GIWW did not reach the study area until 1941 (Leatherwood, 2021b). Construction began in earnest
when the United States entered World War Il when the Gulf of Mexico became a primary hunting ground
for German U-Boats (submarines). The US needed a safe transport corridor to carry supplies out of the gulf
and into the open Atlantic Ocean. The GIWW was expanded and extended to its current dimensions during
the War (Texas Department of Transportation, 2020; Leatherwood, 2021b).
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2.4.7 Naval Aviation and Naval Air Station Corpus Christi

During the 1920s and 1930s, the U.S. Navy explored the fledgling tactic of employing aircraft in naval
combat roles. These various wargaming exercises were called “Fleet Problems.” By 1938, the U.S. Navy
had 1,000 planes in service; however, that year, Congress authorized funds to triple naval air strength and
construct new naval air stations (NAS). The Navy chose a location in Flour Bluff, fifteen miles southeast
of Corpus Christi as one such NAS. The site was selected due to its favorable weather year-round and flat,
undeveloped land. Corpus Christi Bay would also allow space for seaplanes to land. Construction on NAS
Corpus Christi began quickly, and the station was commissioned on March 12, 1941. In early April, the
first group of cadets reported for training (Coletta, 1985).

Following the Japanese attack on Pearl Harbor on December 7, 1941, NAS Corpus Christi was flooded
with recruits. With its access to the ocean and port facilities, the station soon became a supply base for
vessels involved in coastal patrol. In addition, the PBY Catalinas, used in advanced pilot training,
conducted long-range patrols of the Texas Coast. In 1944, a torpedo bombing training squadron was also
added to the facility. Pilots trained at NAS Corpus Christi typically joined carrier air wings or went on to
fly multi-engine patrol bombers, as several types of aircraft were used to train cadets, including F6-F
Hellcats, F8-F Bearcats, P2V Neptunes, and PBM Mariners.

During the 1950s, the Navy constructed more runways and navigation systems at NAS Corpus Christi.
Training aircraft for primary recruits were upgraded to the T-28 Trojan planes while helicopters were being
used at the base regularly. In 1954, the first FOF-2 Panther jet propelled aircraft began flying from NAS
Corpus Christi; however, jet flight training quickly switched to NAS Kingsville in 1957. In 1956, USS
Antietam, CV-36, arrived off NAS Corpus Christi, allowing pilots to become carrier qualified. By the mid-
1960s, the Navy discontinued seaplane operations (Coletta, 1985), including landings in Corpus Christi
Bay.
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3.0 OVERVIEW OF KNOWN CULTURAL RESOURCES IN THE
STUDY AREA

The following section is a summary of previously-recorded terrestrial and offshore archaeological sites,
surveys, cemeteries, NRHP properties or districts, and other cultural resources within the study area that
have been recorded in various databases. These include:

e THC’s Online Archeological Sites Atlas (THC Atlas, 2021)
o NRHP-listed Districts and Properties
o Historic-age cemeteries

o Previously conducted terrestrial and underwater archaeological investigations (locations,
reports of findings)*

o Previously recorded archaeological sites*
o Previously recorded historic shipwrecks*
e Texas State Marine Archeologist (at the THC)
o Various records and past investigation reports not available on the Atlas.

e National Oceanic and Atmospheric Administration (NOAA) Automated Wreck and Obstruction
Information System (AWOIS) and Electronic Navigation Chart (ENC) Datasets (NOAA, 2021)

o Recorded historic and recent shipwreck general locations and descriptions.

* Denotes datasets that contain sensitive archaeological site location information. These data are

restricted from public presentation or distribution.

3.1 TERRESTRIAL CULTURAL RESOURCES
3.1.1 National Register of Historic Places Properties and Districts in the Study
Area

According to the THC’s Atlas (2021), six NRHP listed Districts (Table 1) and 14 NRHP listed properties
are located within the study area (Table 2). Most of these resources are individual residences, commercial
buildings, and other structures that are far away from the CDP project’s Area of Potential Effects (APE).
Previous CDP cultural resource coordination resulted in a determination that none of these resources is
likely to be affected by the proposed action. The Aransas Pass Light Station is the closest National Register-
listed resource to any of the proposed project components.
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Table 1
Historic Districts within the Study Area

National Register Year

Reference # Listed Historic District County
77001423 1977 Aransas Pass Light Station Aransas
88001829 1988 Broadway Bluff Improvement Nueces
6000121 2016 600 Building Nueces
15000336 2015 Galvan Ballroom Nueces
66000820 1966 King Ranch Kleberg, Kenedy
96000065 1996 Seale, Wynn, Junior High School Nueces

Source: THC Atlas (2021).

Table 2
National Register Listed Properties within the Study Area

National Register Year

Reference # Listed County NRHP Property Name
83003155 1983 Nueces Guggenheim, Simon, House
75001945 1975 Aransas Fulton, George W., Mansion
79003002 1979 Nueces Tarpon Inn
79003003 1979 Nueces Old St. Anthony's Catholic Church
93000129 1993 Nueces King, Richard, House
94001016 1994 Aransas Hoopes--Smith House
71000918 1971 Aransas Mathis, T.H., House
76002054 1976 Nueces Britton-Evans House
83003156 1983 Nueces Lichtenstein, S. Julius, House
83003157 1983 Nueces Sidbury, Charlotte, House
76002055 1976 Nueces Nueces County Courthouse
03001043 2003 Nueces USS Lexington
83003811 1983 Refugio Wood, John Howland, House
10000863 2010 Nueces Sherman Building

Source: THC Atlas (2021).
3.1.2 Recorded Historic-Age Cemeteries within the Study Area

According to the THC Atlas (2021), 39 previously recorded historic-age cemeteries are mapped within the
study area (Table 3). San Ignacio Cemetery, near the community of Ingleside, is the closest of any of these
historic-age cemeteries to the CDP project vicinity, but it is still roughly 1.6 miles away. This cemetery is
briefly discussed in the Impacts chapter.
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Table 3
Previously Recorded Cemeteries within the Study Area

THC Cemetery # Cemetery Name County
NU-C003 Memory Gardens Nueces
RF-C004 St Bernard Refugio
RF-C005 La Rosa Refugio
RF-C006 Oakwood Refugio
NU-C013 Seaside Memorial Nueces
NU-C014 Aberdeen Nueces
NU-C033 Rose Hill Nueces
NU-CO018 Holy Cross Nueces
NU-C002 Old Bayview Nueces
NU-C009 Nueces County Nueces
NU-CO031 Mercer Nueces
NU-C022 Royal Palms Nueces
NU-CO011 Robstown Nueces
NU-C025 Hebrew Rest Nueces
NU-C008 St. Anthony's Nueces
AS-C005 McLester Family Aransas
AS-C008 Barber Aransas
NU-CO016 Sunshine Nueces
NU-C001 Duncan Nueces
AS-C001 Cementerio San Antonio de Padua Aransas
AS-C002 Fulton Aransas
AS-C003 Rockport Aransas
AS-C004 Lamar Aransas
AS-C006 Powell-Young Aransas
AS-C007 Aransas Memorial Park Aransas
SP-C001 Sinton San Patricio
SP-C008 San Pedro San Patricio
SP-C010 Bethel San Patricio
SP-C012 Bellevue San Patricio
SP-C013 San Patricio Memorial Park San Patricio
SP-C014 Portland San Patricio
SP-C015 Prairie View San Patricio
SP-C016 San Ignacio San Patricio
SP-C022 Eternal Rest San Patricio
SP-C025 Meansville San Patricio
RF-C003 Saint Mary's Refugio
SP-C011 Rosita San Patricio
SP-C020 Welder Grave San Patricio
NU-C019 New Bayview Nueces

Source: THC Atlas (2021).
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3.1.3 Previously Conducted Terrestrial Archaeological Investigations in the Study
Area

The THC’s Atlas includes information regarding all recorded terrestrial archaeological field projects (that
the state is informed of) conducted within the state. These projects include reconnaissance and intensive
field surveys, NRHP and/or SAL-eligibility testing, and data recovery excavations. Information
thoroughness and accuracy varies between the records but one can make some general interpretations from
the dataset. The THC Atlas (2021) records indicate that 344 terrestrial field investigations have been
conducted within the study area with the earliest dating back to 1921 (Figure 1). The USACE oversees a
range of public and private development projects such as navigation improvements, oil and gas pipelines,
and general infrastructure. The 109 recorded terrestrial projects in the study area attributed to the USACE
— nearly five times its nearest neighbor — reflects the agency’s broad oversight (Table 4). Archaeological
surveys and intensive site investigations associated with road and other transportation improvement
projects, sponsored by the Texas Department of Transportation (n=23; and its earlier iteration as the Texas
Department of Highways and Public Transportation: n=7) or the Federal Highway Administration (n=15),
make up another significant component of recorded field investigations. None of the previously conducted
terrestrial projects directly overlaps the CDP APE; however approximately 33 — roughly 10 percent of the
total number of recorded terrestrial field investigations — are within 3,000 feet of it. Findings from the
remaining 311 recorded investigations are unlikely to contribute significant insights relevant to the CDP’s

potential to impact significant terrestrial archaeological resources.
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Figure 1. Recorded Archaeological Field Investigations Conducted within the Study Area
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Table 4
Summary of Previously Conducted Terrestrial Archacological Projects in the Study Area

Number of
Project Sponsor/Agency Projects

U.S. Army Corps of Engineers-Galveston District 109
Texas Department of Transportation 23
City of Corpus Christi 20
Environmental Protection Agency 17
Federal Highway Administration 15
U.S. Air Force 11
Texas Water Development Board 10
Texas Parks and Wildlife Department 9
Texas Department of Highways and Public Transportation 7
Port of Corpus Christi Authority 6
U.S. Navy 6
Housing and Urban Development 6
Federal Energy Regulatory Commission 5
Texas A&M University - Corpus Christi 4
Lower Colorado River Authority 4
Federal Housing Administration 3
City of Rockport 3
Nueces County 3
City of Portland 2
San Patricio Municipal Water District 2
General Services Administration 2
Aransas County 2
Veterans Administration 2
Other* 22
Null/Unknown 51

Total 344

*QOther: Gregory-Portland Independent School District, Bureau of Reclamation, City of
Fulton, Port of Corpus Christi Authority, U.S. Fish and Wildlife Service, Private, US Fish
and Wildlife, Refugio County, Texas General Land Office, San Patricio County Drainage
District, Naismith Engineering, Inc., Naval Facilities Engineering Command Southeast,
City of Woodsboro, U.S. Army, Voestalpine Texas LLC, Environmental Protection
Agency, Bureau of Land Management, Federal Communications Commission, Witte
Museum, Texas Commission on Environmental Quality, City of Port Aransas, and Nueces
County Coastal Parks System (1 recorded survey each).

Source: THC Atlas (2021).
3.14 Previously Recorded Terrestrial Archaeological Sites in the Study Area

The THC’s Atlas (2021) records indicate that there are 677 previously recorded terrestrial archacological
sites within the overall study area (Figure 2). These sites are remnants of a range of occupations from
humans’ earliest millennia in the region to the early-to-mid-20th century. Most of these sites dot the
shorelines of the study area’s major water bodies while many have been recorded farther inland. Across
each of the study area counties, site age distributions are similar: most recorded sites are attributed to pre-
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contact/prehistoric periods while historic-age sites make up roughly 10 percent of a given county’s site
tally. The overwhelming majority of recorded prehistoric/precontact site components are of an unspecified
age (Table 5). In some part, the unattributed components could be an indication of incomplete or inaccurate
site records in the THC’s database. With that said, many archaeological sites are small, isolated lithic flake
or shell scatters with no specific types of artifacts that archaeologists know date to a certain historical period,
called “diagnostics.” As a result, a substantial number of these sites’ ages remain unspecified.

Most of the recorded prehistoric sites date to the Late Prehistoric or Late Archaic/Late Prehistoric periods
(from 3,000 to 300 years ago). Also of note, only one recorded site (41SP157 in San Patricio County) in
the study area has an identified Paleoindian component. This matches the regional cultural chronology
patterns discussed above. Most of the recorded prehistoric archaeological sites/site components within the
study area are small, isolated lithic scatter sites like those described above (Table 6). When one includes
the even more sparse scatters, these non-descript sites make up more than 60 percent of the total tally. A
third of the prehistoric sites are defined as occupation sites, most often with shell middens. This is indicative
of the bay systems’ influence on ancient people’s lives. In addition, nine site records include references to
containing human remains: 41AS80, 41NU60, 41NU66, 41NU276, 41RF20, 41SP1, 41SP45, 41SP64, and
41SP203. Many of these sites were recorded decades ago in poor condition, eroded on shorelines and none

are mapped in the CDP’s project vicinity.
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Figure 2. Distribution of the Ages of Terrestrial Archaeological Sites within the Study Area
(Divided by Bounty and Primary Site Component Age)
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Table 5
Summary of Recorded Terrestrial Archaeological Site Components in the Study Area

Prehistoric/ Number of Percentage
Precontact Period Components of Total
Late Paleoindian/Archaic 1 10.2
Archaic 36 6.8
Early Archaic 1 0.2
Early/Middle Archaic 1 0.2
Middle/Late Archaic 1 0.2
Late Archaic 16 3.0
Late Archaic/Late Prehistoric 17 32
Late Prehistoric 73 13.9
Unspecified 380 72.2
Total 526 100.0

*Divided by specific component age
Source: THC Atlas (2021).

Table 6
Summary of Recorded Terrestrial Prehistoric Archaeological Sites/Site Components in the Study Area*

Number of

Recorded Prehistoric Site/ Recorded Percentage
Site Component Type Sites of Total
Scatter/campsite 244 46.4
Occupation/midden/shell midden 165 314
Unknown Prehistoric 95 18.1
Scatter/campsite; shell midden 13 2.5
Prehistoric burial/cemetery 8 1.5
Scatter/campsite; prehistoric burial/cemetery 1 0.2

Total 526 100.0

* Divided by Site type
Source: THC Atlas (2021).

Pre-contact archaeological sites that now lie underwater but were originally on dry land would follow
similar distributional patterns of terrestrial pre-contact archaeological sites farther inland. Typically,
terrestrial archaeological sites of this period are denser on terraces overlooking waterways. Periodic floods
along these waterways carry mud that can bury remnants of ancient campsites, homes, and other features,
preserving them in place (Davis, 2017). This preservation gives archaeologists more data from which to
learn about the people who used and created the site and therefore makes them more scientifically valuable.
Even though they are now underwater, many of these relict river and stream channels — and their
corresponding terraces — are detectable within the study area. Bathymetric data indicates that most of the
modern Corpus Christi Bay complexes were terrestrial terraces overlooking the confluence of the Nueces
and Mission rivers during this period (Evans, 2016). The ancient Nueces River channel continued
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southward, through Redfish Bay and what is now Mustang Island State Park, where it eventually emptied
into the Gulf at the Outer Continental Shelf. Because of natural siltation processes within the Gulf,
prehistoric cultural deposits could be preserved under more recent Holocene deposits (Evans, 2016; Davis
Jr., 2017).

As stated above, historic-age archaeological sites make up roughly 10 percent of the total study area
assemblage. This is likely the result of two factors: 1) archaeologists did not typically study and formally
record historic-age sites as intensively before cultural resource regulatory laws were put in place; and 2)
the “historic” period lasts for only 300-400 years, roughly five percent of the full span of human occupation
in the region. Not enough time has passed in the historic period to generate as many sites as the 8,000-year
prehistoric period. Accordingly, when viewed in relation to their prehistoric counterparts, the density of
historic-age sites is high (Table 7). Domestic and farmstead sites make up nearly half of all the historic-age
sites, most dating to the late 1800s and early 1900s. Nondescript trash scatters make up another quarter of
the total historic-age site tally. Other notable sites relate to military (41NU253, Zachary Taylor’s Army
Camp site; 41 AS82, Shellbank Island Civil War Fort; and 41NU361, military housing remnants at Corpus
Christi NAS), commercial (41SP35, La Quinta Mansion; 41SA95, a mid-19"-century salt production
facility), and transportation (41NU289 and 41NU290, remnants of the Aransas Railroad and Ransom Island
causeways) activities. Four cemeteries/burial sites are among the THC Atlas (2021) site records for the
study area as well: 41NU254, 41RF143 (the Plummer’s Graves Cemetery), 41SP122 (Hatch Preemption
Cemetery), and 41SP276 (Portland/Georgia Cemetery). All are attributed to the late 19" century.

Table 7
Summary of Recorded Historic-Age Terrestrial Archaeological
Sites/Site Components in the Study Area*

Recorded Historic-Age Site Sites/Site Percentage of
Type/Primary Age Components Total
Agriculture 2 2
1901-1950 1 50
Unspecified 1 50
Burial/cemetery 4 3.9
1851-1900 4 100
Commerce/Transportation 5 4.9
1851-1900 2 40
1901-1950 3 60
Commercial 7 6.9
1801-1850 1 14.3
1901-1950 6 85.7
Domestic/Farmstead 44 43.1
1801-1850 1 2.3
1851-1900 15 34.1
1901-1950 17 38.6
Unspecified 11 25
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Recorded Historic-Age Site Sites/Site Percentage of
Type/Primary Age Components Total
Education 2 2
1851-1900 2 100
Engineering/Industrial 3 2.9
1901-1950 3 100
Military 6 5.9
1801-1850 1 16.7
1851-1900 3 50
1901-1950 1 16.7
Unspecified 1 16.7
I(;Ili)rrrlliescrlpt scatter/trash 29 284
1851-1900 1 34
1901-1950 14 48.3
Unspecified 14 48.3
Grand Total 102 100

* Divided by site type and primary age.
Source: THC Atlas (2021).

Previously recorded sites 41NU92, 41NU153, and 41NU210 are located within the proposed CDP’s APE.
They will be discussed in more detail in the Impacts chapter. Below is a summary of some of the other
previously recorded sites within the study area but are farther away. Though they are not likely to be
impacted by the undertaking, they are indicative of the types of terrestrial archaeological resources in the
project vicinity.

Site 41SP28 is part of a series of shell middens that were recorded on a shoreline dune ridge on the northern
shore of Corpus Christi Bay. Shell middens along the dune ridge typically hold the remains of lithic tools
and fire-hardened clay in addition to the shell artifacts. Many of these sites are dateable only by projectile
points; in the case of 41SP28, two dart points were recovered: one Tortugas point and the other a Plainview
type, dating the site to sometime in the Middle to Late Archaic (41SP28 Site Record in THC Atlas, 2021).
Evidence for long-term occupation in the study area is prevalent.

Site 41SP11 is the location of a substantial prehistoric occupation; artifacts at the site included several types
of lithic dart points (Darl, Catan, Perdiz, Eddy, Starr, and Young), shell tools, stone pipe fragments,
decorated and undecorated ceramics, and a glass bead. Artifacts seen at Site 41SP108 indicate a camp site
and associated shell midden. In addition to the midden, artifacts included lithics, burned bone, and ceramics.
Site 41SP78 was the location of a prehistoric burial that includes five to seven individuals and associated
burial goods like a necklace, Ensor lithic point, and bone objects (41SP11 Site Record in THC Atlas, 2021).

While shell middens such as 41SP28 demonstrate that humans occupied the area during the Archaic Period,
the ceramics at 41SP108 and 41SP11 and burials at 41SP78 indicate temporally longer occupations and
possibly permanent settlements by the Late Prehistoric period (Rutherford et al., 2018).
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Sites 41NU253 and 41NU351 have been identified as the locations of General Zachary Taylor’s Camp
during the Mexican American War. Artifacts recovered from 41NU253 included clay pipes, bottles,
ammunition, and military accoutrements including buttons and belt buckles (41NU253 site record in Atlas,
2021). Site 41NU351 is also part of General Taylor’s encampment at Corpus Christi, and it is located within
modern-day Artesian Park. The park was named after a well that was drilled at the site to supply fresh water
for the army during Taylor’s encampment. The archaeological site has a subsurface layer of coal and iron
slag left over from the seven-month encampment. After the Civil War, the area was presumably used as a
leisure area; archaeologists encountered bottles dating from 1878 to 1882 (41NU351 site record in THC
Atlas, 2021).

Finally, Site 41AS91 was initially recorded in 1995 as a potential army supply depot and camp dating to
the Mexican American War and potentially re-used during the Civil War. Though informants visited the
site, the high sand dunes obscured what historical records suggested might be buried features such as the
quartermaster’s headquarters, ordinance stores, general hospital, and more. Archaeologists did not observe
any such features and based their interpretations primarily on archival records. In 2001, archaeologists
returned to the site area. This time, investigators successfully interpreted that the landform on which the
original 41AS91 boundary had been recorded had not developed until the 1870s, after the Aransas
Lighthouse was constructed. The site recorders in 2001 did find structural features, including brick
fragments and wooden posts that they attributed to a factory built in 1934. The site’s original boundary is
adjacent to the proposed SJI project component, but the revised site boundary is farther to the west, away
from the APE. Archaeologists recommended that the site’s NRHP and SAL eligibility was undetermined,
pending additional investigation (41AS91 site records in THC Atlas, 2021).

Other sites associated with leisure along the bay shore include the site of the Harbor Inn (41SP199), a resort
dating to the early 20™ century. Structural elements and steps are located on site along with caliche-lined
walkways. Artifacts recovered from the site included colorless glass, cow bone, and refrigerator and stove
parts (41SP199 site record in Atlas, 2021). Historic causeways leading to the barrier islands include sites
41NU289 and 41NU290. Site 41NU289 is the remains of a 1912 railroad causeway leading to docking
facilities on Harbor Island, and 41NU290 is of the remains of a causeway leading to 1930s and 1940s resorts
on Ransom Island (THC Atlas, 2021).

3.2 UNDERWATER/MARITIME CULTURAL RESOURCES WITHIN
THE STUDY AREA
3.2.1 Previously Conducted Underwater Archaeological Surveys

According to the THC Atlas (2021), underwater archaeologists have conducted 46 surveys within the study
area. These surveys cover nearly 31,000 acres of submerged lands in the study area and span more than 40
years, beginning in 1976 and extending to 2019. Investigations supporting the petroleum industry (n=27)
make up nearly 60 percent of the total number of projects, while navigational, dredging, and other
infrastructure improvements account for another quarter (n=11). Other surveys correspond with reef and
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habitat improvement projects (n=4), and specific site assessments (n=3; Table 8). Most of these projects
were conducted regularly throughout the 43 years of recorded investigations, but a distinct increase in
petroleum-industry-related surveys corresponds with the recent fracking boom of the mid-to-late 2000s
(Figure 3). Ten of the 46 recorded investigations overlap or are located adjacent to CDP project components.
Those surveys will be discussed in more detail in the Impacts chapter.

Table 8
Summary of Recorded Underwater Archaeological
Surveys Conducted in the Study Area

Proponent Indust Number of Percentage of
p Y Surveys Total Surveys
Petroleum 27 59.0
Navigation/Dredge 11 24.0
Habitat Management 4 9.0
Site Assessment 3 7.0
Undetermined 1 2.0
Total 46 100.0
Source: THC Atlas (2021).
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Figure 3. Recorded Archaeological Field Investigations Conducted within the Study Area
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Intensive archaeological survey is necessary to determine with certainty how a proposed action (e.g., a
construction project like the proposed CDP) might impact — directly or indirectly — archaeological cultural
resources. Bulk geographic data from Texas Parks and Wildlife’s Coastal Fisheries Division (2018) and
aggregated information from underwater archaeological investigations within the PCCA CDP study area
(THC Atlas, 2021) offer a preliminary glimpse of what might be affected once the project begins
construction. Table 9 and Figure 4 provide breakdowns of these datasets. At the most basic level, little of
the study area has been physically investigated. Collectively, more than two million acres of the study area’s
underwater footprint (more than 98 percent; larger than the state of Delaware) has never been subject to
formal archaeological investigations. Most of the individual water bodies, though higher than the overall
average, have three percent or less survey coverage. A significantly greater proportion of Charles/Carlos
Bay, near the study area’s eastern edge, and Redfish Bay, just inside the breakwater, have been previously
surveyed. For the former, this is likely a reflection of the bay’s small size, while the latter corresponds with
a particularly busy part of the study area with numerous previous development projects.

Table 9
Summary of Geographic and Cultural Resource Distribution Data within the Study Area

Underwater Survey Recorded Shipwrecks Surveyed

Total Area  Survey Area  Proportion THC Underwater  Per Surveyed  Acres Per

Water Body (acres) (acres) (Percent) Shipwrecks Surveys Acre Shipwreck
Aransas Bay 50,970 266 0.5 10 9 0.0376 26.6
Charles/Carlos Bay 18,252 3,280 18.0 0 1 0.0000 N/A
Copano Bay 41,190 1,173 2.8 3 5 0.0026 391.1
Corpus Christi Bay 108,968 3,617 3.3 18 11 0.0050 200.9
Gulf of Mexico 1,490,390 14,836 1.0 89 6 0.0060 166.7
Laguna Madre 472,615 674 0.1 1 1 0.0015 674.1
Nueces Bay 19,842 175 0.9 0 2 0.0000 N/A
Redfish Bay 34,385 6,958 20.2 28 11 0.0040 248.5
Total 2,236,610 30,980 1.4 149 46 0.0048 207.9

Source: THC Atlas (2021); Texas Parks and Wildlife Department (TPWD, 2018).

3-12



3.0 Overview of Known Cultural Resources in the Study Area

8,000 25.0%
9 14,836
S, 7.000
5 6,000 200%
m bl
z
g 5,000 15.0%
5 4,000
g 0
£ 3,000 10.0%
o
o 2,000
:Jg” 5.0%
5 1,000
<
0 0.0%
S S S S O & S S
Q> Qe & Q> < > >
3 R RS N & &b L N
& S s < W & &
& & & & $ & ¢ N
< \C) OO (@) &0 QOQ« N %’q)
¥ & ) 6"\ N
> K
o c°

Major Water Body in Study Area
Underwater Survey Area (acres) Survey Proportion

Source: THC Atlas (2021); TPWD (2018).
Figure 4. Previous Underwater Survey Coverage of the Study Area by Water Body/Bay System

Researchers can expect greater interpretive accuracy from a combination of the total survey acreage and
the proportion of that coverage compared to the overall study area. From that perspective, data projections
generated from earlier surveys in Corpus Christi and Redfish bays are likely more correct than those from,
for instance, Nueces Bay or Laguna Madre. While the previous investigations do tell us a lot about the types
of archaeological resources that the CDP may impact, it is essential to remember that we are basing that

understanding on a tiny portion of the overall picture.
3.2.2 Previously Recorded Shipwrecks within the Study Area

THC records list 149 recorded shipwrecks within the study area (THC Atlas, 2021). Fifty-four (n=54) of
those are nearest to the proposed segments of the CDP APE. Twenty-seven (n=27) of these recorded
shipwrecks correspond with entries in NOAA’s AWOIS/ENC databases. An additional 31 AWOIS
shipwreck records are mapped in the study area but do not correspond with THC shipwrecks. This brings
the total number of recorded shipwrecks in the study area to 180. Table 10 includes the list of known
shipwrecks inside the study area, as well as their THC Shipwreck Number and/or AWOIS Record Number,
the year each was lost, a trinomial (if the shipwreck is also an archaeological site), each shipwreck’s SAL
status, what type of vessel (if known), and its estimated position accuracy (THC Atlas, 2021; NOAA, 2021).
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3.0 Overview of Known Cultural Resources in the Study Area

Table 10
Reported Shipwrecks within the Study Area

THC o
Shipwreck AWOIS Name Year Trinomial SAL Vessel Position Dataset
Record # Lost Type Accuracy
Number
5 - Henrietta 1888 - yes sailing ship, 1.0 mile -
merchant
31 182 Empress 1955 - no trawler 1.0 mile THC,
AWOIS,
ENC
41 - Unknown pre— - no barge "excellent" -
1943
51 4175 Mary 1876 ~ 4INU252  yes sail-steam, "exact" THC,
merchant AWOIS
113 - Unknown 1834 - yes sailing ship 15.0 miles -
114 - Wildcat 1834 - yes sail 5.0 miles -
115 - Cardena 1834 - yes sailing ship, 3.0 miles THC
merchant
137 191 Atlanta 1957 - no unknown 1.0 mile THC,
AWOIS,
ENC
141 - Baddacock 1920  41NU282  no sail tug - -
153 - Bertha 1917 - no unknown 5.0 miles -
156 - Betty Sca 1966 - no oil screw - -
165 - Captiva Il 1942 - no yacht 3.0 miles -
175 - Chuckadee 1963 - no shrimp boat 1.0 mile -
192 - Colonel Yell 1847 - yes sail-steam, 2.0 miles THC
merchant
197 - Coral Sands 1955 - no unknown - THC
208 - Dayton 1845 - yes sail-steam, - -
merchant
214 - Desco 1966 - no oil screw - -
215 - Dixie 1957 - no oil screw - -
Dandy
235 - Electra 1955 - no unknown 5.0 miles -
256 - 40 Fathom 1955 - no unknown 0.5 miles THC
No. 12
260 - Florette 1938 - no unknown 20.0 miles -
286 - Guyton No. 1916 - no barge 1.0 mile THC
1
287 - Guyton No. 1911 - no barge 5.0 miles THC,
10 ENC
307 - Unknown 1865 41NU153  yes anti— 0.10 miles -
torpedo
raft; naval
vessel
315 - Japonica 1941 - no oil screw 5.0 miles -
316 - Jesse C. 1922 - no sailing ship, 20 miles -
Barbour merchant
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THC "
Shipwreck AWOIS Name Year Trinomial ~SAL Vessel Position Dataset
Record # Lost Type Accuracy
Number
343 - Libbie 1911 - no sailing ship, 3.0 miles -
Shearn merchant
423 Philidelphia 1868 - yes sail-steam, 1.0 mile -
merchant
469 - San Jacinto 1960 - no oil screw 5.0 miles -
512 Umpire 1852 - yes sail-steam, 0.5 miles THC
merchant
513 11022(?) Unknown - 41NU264  no - - THC,
(Utina?) AWOIS
609 Mary E. 1902 - no sailing ship, 1.5 miles -
Lynch merchant
623 Mystery 1899 - yes sailing ship, - -
merchant
637 - Hannah 1862 - yes sailing ship, - -
merchant
653 Mattie 1873 - yes sailing ship, 0.5 miles THC
merchant
655 Mary Agnes 1862 - yes sailing ship, 5.0 miles THC
merchant
658 - Lottie Mayo 1886 - yes sailing ship, 3.0 miles -
merchant
659 Louisa 1865 - yes sailing ship, 5.0 miles -
merchant
853 176(?) Unknown 1954 - no unknown - THC,
AWOIS,
ENC
854 Tarambana 1967 - no unknown - -
855 185(?) Unknown 1960 - no trawler 0.5 miles THC,
AWOIS,
ENC
858 4162 Hill Tide 1967 - no - 1.0-3.0 THC,
miles AWOIS,
ENC
860 - Liboria C. 1954 - no trawler 1.0 mile -
861 201 Blue Bonnet 1967 - no trawler - THC,
AWOIS
992 Lake Austin 1903 - yes trading 3.0 miles THC
SCOW
1019 - Unknown pre— - no unknown 0.25 miles THC
1928
1024 4190 Unknown - - no unknown - THC,
AWOIS,
ENC
1025 4193 Lisa Gail 1972 - no unknown - THC,
AWOIS,
ENC
1027 - Unknown pre— - no unknown 0.25 miles THC
1968
1028 195 De Rail 1972 - no cabin 0.25 miles THC,
cruiser AWOIS
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THC "
Shipwreck AWOIS Name Year Trinomial ~SAL Vessel Position Dataset
Record # Lost Type Accuracy
Number
1030 - Unknown pre— - no unknown 0.25 miles THC
1950
1031 4175 Jimbo 1965 - no fishing boat 0.35 miles THC,
AWOIS
1032 5020 John 1944 41AS88 no oil tanker "exact" THC,
Worthington AWOIS,
ENC
1045 - William 1863 - yes sail-steam, 3.0 miles THC
Bagley merchant
1047 - Unknown pre— - no unknown 0.25 miles THC
1935
1049 - Ramyrez 1882 - yes unknown 0.25 miles THC
1056 - Unknown pre— - yes schooner 0.5 miles THC
1853
1086 - Unknown pre— - no unknown - THC
1971
1087 - Unknown pre— - no unknown 0.25 miles THC
1973
1088 - Unknown pre— - no unknown 0.5 miles THC
1975
1089 - Unknown pre— - no unknown 0.5 miles THC
1966
1090 - Unknown 1977 - no unknown - THC,
ENC
1091 - Unknown pre— - - unknown - THC
1977
1092 - Unknown pre— - no fishing 0.5 miles THC
1967 vessel
1180 - Unknown pre— - no unknown 0.25 miles THC
1971
1181 - Unknown pre— - no unknown 0.25 miles THC
1971
1218 5166(?) Unknown pre— - no unknown 0.25 miles THC,
1975 AWOIS
1219 - Unknown pre— - no unknown 0.25 miles THC
1975
1220 - Unknown pre— - no unknown 0.25 miles THC
1970
1221 5101(?) Unknown pre— - no unknown 0.25 miles THC,
1972 AWOIS
1222 - Unknown pre— - no unknown 0.25 miles THC
1959
1223 10439(?) Unknown pre— - no unknown 0.25 miles THC,
1959 AWOIS,
ENC
1224 5047(?) Unknown pre— - no unknown 0.25 miles THC,
1959 AWOIS,
ENC
1225 5051(?7) Unknown pre— - no unknown 0.25 miles THC,
1970 AWOIS,
ENC
1226 - Unknown pre— - no unknown 0.25 miles THC
1975
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THC "
Shipwreck AWOIS Name Year Trinomial ~SAL Vessel Position Dataset
Record # Lost Type Accuracy
Number
1227 - Unknown pre— - no unknown 0.25 miles THC
1968
1228 5967 Unknown pre— - no unknown 0.25 miles THC,
1972 AWOIS
1229 - Unknown pre— - no unknown 1.0 mile THC
1971
1230 - Unknown pre— - no unknown - THC
1971
1231 - Unknown pre— - no unknown - THC
1975
1232 4998 Bahia pre— - no shrimp boat 0.25 miles THC,
Honda 1968 AWOIS,
ENC
1233 - Unknown pre— - no unknown - THC,
1970 ENC
1234 10436 Unknown pre— - no unknown 0.25 miles THC,
1959 ENC
1272 - L'éclair 1866 - yes sailing ship, 5.0 miles THC
merchant
1289 - Unknown pre— - no unknown 0.5 miles THC
1971
1411 - Two Marys 1882 - yes sailing ship, 0.5 miles THC
merchant
1412 - Tex Mex 1882 - yes sailing ship, 0.5 miles THC
merchant
1417 - Silas 1902 - no sailing ship, 2.0 miles THC
merchant
1420 - Ellen 1901 - no sailing ship, 0.25 miles THC
merchant
1422 - Mary 1900 - yes sailing ship, 1.0 mile THC
Lorena merchant
1449 - Reindeer 1870 - yes sailing ship, 0.5 miles THC
merchant
1450 - Sea Bird 1870 - yes sailing ship, 3.0 miles THC
merchant
1457 - Surprise 1871 - yes sailing ship, 1.0 mile THC
merchant
1459 - Mary 1870 - yes sailing ship, 3.0 miles THC
Hanson merchant
1476 - Nonesuch 1880 - yes sailing ship, 5.0 miles THC
merchant
1528 - Unknown pre— - yes unknown 0.25 miles THC
1900
1532 4817 Unknown pre— - no unknown - THC,
1971 AWOIS,
ENC
1533 - Unknown 1970 - no unknown - THC
1534 - Unknown pre— - no unknown 0.1.0 miles THC
1966
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THC "
Shipwreck AWOIS Name Year Trinomial SAL Vessel Position Dataset
Record # Lost Type Accuracy
Number
1535 - Unknown pre— - no unknown 0.25 miles THC
1950
1536 - Unknown pre— - no unknown 0.25 miles THC
1971
1537 - Unknown pre— - no unknown 0.25 miles THC
1950
1538 4816(?7) Unknown, pre— - no unknown - THC
Donna 1976
Marie
(AWOIS)
1539 - Unknown 1976 - no unknown - THC
1690 - Leeway I1 1975 - no fishing "poor” THC
vessel
1727 - Pilot Boy 1916 - no steamship 20 miles THC
1938 4183 Eagle's Cliff 1981 - no freighter 10.0 miles THC,
AWOIS
1939 - Jane and 1981 - no trawler 5.0 miles THC
Julie
1940 - De Rail 1972 - no yacht 3.0 miles THC
1941 - Liberia C 1964 - no - 5.0 miles THC
1942 - Cabezon 1959 - no - 5.0 miles THC
1943 - Princess 1958 - no - 2.0 miles THC
Pat
1944 - Jiffie 1955 - no - 5.0 miles THC
2186 - Tramp 1919 - no - 5.0 miles THC
2187 - Ring Dove 1919 - no - 5.0 miles THC
2190 - Texas No. 2 1960 - no - - THC
2209 - American 1970 - no - 5.0 miles THC
Star
2215 - Baetty Sca 1966 - no - 5.0 miles THC
2218 - Bill Hollis 1970 - no - 3.0 miles THC
2224 - Buckroy 1959 - no - - THC
2231 - Captain 1962 - no - - THC
Jimmie
2236 - Claudia 1976 - no - - THC
Eliza G.
2240 - Corpus 1969 - no - - THC
Lady
2260 - Georgiana 1951 - no - 5.0 miles THC
2271 - Irvin 1948 - no - - THC
2281 4191 Lionel 1977 - no - - THC,
Hodgson AWOIS,
ENC
2282 - Little Saran 1959 - no - - THC
2287 - Mert 1970 - no - - THC
2289 - Coral 1961 - no - - THC
Chipper
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THC "
Shipwreck AWOIS Name Year Trinomial SAL Vessel Position Dataset
Number Record # Lost Type Accuracy
2291 - Miss Anita 1971 - no - - THC
Bryant
2292 - Miss 1974 - no - - THC
Aransas
2302 - Mr. Murphy 1968 - - - - THC
2306 - Ocean 1958 - no - - THC
Bride
2311 - Powhatton 1969 - no - - THC
2323 - Scorpion 1984 - no — - THC
2334 - Taasinge 1970 - no - - THC
2369 - Unknown - 41NU291 no - "exact" THC
2373 186(?) Unknown pre— - no - 0.25 miles THC,
1973 AWOIS,
ENC
2374 - Unknown pre— - no - "high" THC
1991
2408 5016 "Fire Brick"  post-  41AS117 no steamship "exact" THC,
Wreck 1915 AWOIS,
ENC
2414 - Waco - - - - "exact" THC
2430 - Utina (Hull - 41NU292  no - "exact" THC,
1) ENC
2459 - "Bob Hall 1800s?  41KL108 no unknown 1.0 mile THC
Pier Wreck"
2473 - Breaker 1862 - - schooner 5.0 miles THC
2479 - Lizzie - - - steamer 5.0 miles THC
Baron
2488 - America 1863 - - schooner 5.0 miles THC
2545 - Unknown pre— 41AS119 - steamship "exact" THC
1900
2561 - Unknown pre— - - - 0.25 miles THC
1908
2562 - Unknown - TBA - - "exact" THC
- 190 Unknown - - - - - AWOIS,
ENC
- 279 Unknown - - - - - AWOIS,
ENC
- 4159 Gypsy Girl - - - - - AWOIS,
ENC
- 4172 "Blue Hull 1984 - - airboat - AWOIS
Airboat"
- 4186 Margie B - - - - - AWOIS,
ENC
- 4807 Unknown - - - - - AWOIS,
ENC
- 4838 Unknown - - - — - AWOIS,
ENC
- 4839 Sir John - - - - - AWOIS,
ENC
- 4846 Unknown - - - - - AWOIS,
ENC
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THC "
Shipwreck AWOIS Name Year Trinomial SAL Vessel Position Dataset
Record # Lost Type Accuracy
Number

- 5014 Moon Glow - - - - - AWOIS,
ENC

- 5087 Unknown - - - - - AWOIS,
ENC

- 5110 Unknown - - - - - AWOIS,
ENC

- 5117 Unknown - - - - - AWOIS,
ENC

- 5155 Unknown - - - - - AWOIS,
ENC

- 5190 Unknown - - - - - AWOIS,
ENC

- 7856 Unknown - - - - - AWOIS,
ENC

- 7857 First Boy - - - - - AWOIS,
ENC

- 8209 Unknown - - - — - AWOIS,
ENC

- 8877 Vilco 22 - - - - - AWOIS,
ENC

- 10427 Unknown - - - — - AWOIS,
ENC

- 10428 Unknown - - - - - AWOIS,
ENC

- 10429 Unknown - - - — - AWOIS,
ENC

- 10431 Unknown - - - - - AWOIS,
ENC

- 10432 Unknown - - - - - AWOIS,
ENC

- 10434 Unknown - - - — - AWOIS,
ENC

- 10435 Rose Mist - - - - - AWOIS,
ENC

- 10961 Teachers - - - - - AWOIS,
Pet ENC

- 11022 Unknown - - - shipwreck - AWOIS

- 13346 Unknown - - - fishing - AWOIS,
vessel ENC

- 13347 Bertram 1992 - - fishing - AWOIS,
vessel ENC

- 13348 Unknown - - - - - AWOIS,
ENC

Figure 5 presents the overall number of shipwrecks in the THC’s shipwreck database within each of the
study area’s major water bodies/bay systems while Figure 6 depicts the general density of recorded
shipwrecks within each of the study area’s major water bodies in surveyed acres per recorded shipwreck
(THC Atlas, 2021; TPWD, 2018). On this chart, higher bars correspond with less frequent recorded wrecks
and lower site density. (Charles/Carlos and Nueces bays had no recorded shipwrecks, so their corresponding
wreck densities cannot be calculated). Overall, shipwrecks are distributed across the Corpus Christi Bay
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system at an average of one every 203.8 surveyed acres (see Table 7). Recorded shipwrecks are more
frequent within Aransas and Corpus Christi bays and within the Gulf study area portions. The greatest
density of recorded shipwrecks in the study area are in the vicinity of the bay entrance at Aransas Pass. This
is due to the intense vessel traffic through the pass as well as the navigational hazards that endangered those
ships prior to more permanent jetties being constructed (USACE, 2003). They are less common in Copano
and Redfish bays. Shipwrecks are least common within Laguna Madre. This should not be interpreted as a
direct representation of actual shipwreck density. The survey coverage is much lower there than in other
water bodies. It is likely that more investigations within the Laguna Madre could significantly change this
projection. The CDP components correspond with higher-shipwreck-density major water bodies (the Gulf
and Corpus Christ Bay), suggesting a higher likelihood that construction could affect previously unrecorded
shipwrecks and cultural resources.

Aransas Bay, 10

Redfish Bay, 28 Copano Bay, 3

Corpus Christi Bay, 18

Laguna Madre, 1

Gulf of Mexico, 89

Figure 5. Number of Recorded Shipwrecks within the Study Area

Estimated shipwreck age information included with previously recorded shipwreck datasets supplies
another opportunity for basic analysis and interpretation. Most previously recorded shipwrecks within the
study area wrecked sometime after 1950 (n=84, 55; Figure 7). Only six recorded shipwrecks (four percent)
date to 1850 or earlier (THC Atlas, 2021). In general, this data suggests that previously unknown and
unrecorded shipwrecks within the study area are more likely going to have wrecked in the last 70 years.
Figures 8 and 9 show a consistent distribution of the different shipwreck age groups across each of the
major water bodies. With that said, Redfish Bay shipwrecks are more often older than those in Corpus

Christi Bay or the Gulf. Unrecorded shipwrecks within Redfish Bay could more likely be older as well.
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Figure 6. Density of Recorded Shipwrecks within the Major Water Bodies of the Study Area
3.2.3 Potential for Submerged Aircraft

It is important to highlight the history of NAS Corpus Christi when evaluating submerged cultural resources
within the study area. Following numerous reports of salvage events, the United States Navy Naval History
and Heritage Command’s Underwater Archaeology Branch, expanded their purpose to the protection of
submerged naval aircraft in addition to naval shipwrecks during the late 1990s (Neyland and Grant, 1999;
Coble, 2001). At domestic NAS locations, the greatest potential for losses comes from operational flights
(such as ferry flights) or training flights. This has been demonstrated at coastal NAS locations throughout
the country (Schwarz et al., 2017; Bleichner et al., 2018). It is currently unknown where dive bombing
ranges for NAS Corpus Christi were located, but it can be assumed that at least some were in the
surrounding bays, as pilots would have needed to be proficient at bombing targets on the water’s surface.
Additionally, the introduction of the torpedo bombing training schedule for pilots in 1944 suggested another
bombing range in the bays specifically for torpedo bombing practice. Following the arrival of USS Antietam
in 1956, potential for training accidents grew larger as pilots could gain carrier qualifications. It is currently
unknown if any training losses occurred; however, as demonstrated by similar accidents aboard USS
Wolverine (1X-64) and USS Sable (1IX-81) off Chicago during World War 11, potential for losses cannot be
ruled out (Naval History and Heritage Command, 2020).
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Source: THC Atlas (2021).

Figure 7. General Age Distribution of Recorded Shipwrecks within the Study Area
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Figure 8. Percentage of Age Distribution of Recorded Shipwrecks within the Study Area
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Figure 9. Percentage of Water Body Distribution of Recorded Shipwrecks
within the Study Area, By Age Group
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Executive Summary

W.F. Baird & Associates Ltd. (Baird) was retained by Freese & Nichols, Inc. (FNI) to provide modeling studies
in support of the third-party environmental impact study (EIS) for the Corpus Christi Ship Channel Deepening
Project (CDP). The project is the proposed deepening of the offshore channel, entrance channel, and seaward
most portion of the Corpus Christi Ship Channel to a nominal depth of 75 ft. Baird has provided consulting
services for the past 11 months on the project to FNI as part of the 3 Party EIS contract with the Port of
Corpus Christi Authority (PCCA). The work has been coordinated with the US Army Corps of Engineers
(USACE) Galveston District Regulatory Branch. The main purpose of this sediment transport modeling study is
to provide a direct response to the data gaps identified in the PCCA CDP Recommended Actions Plan
developed by FNI on 30 September 2020 (Freese and Nichols, Inc., 2020).

Corpus Christi Bay connects to several subtropical bays, such as Nueces Bay to northwest, Aransas Bay and
Copano Bay on the northeast side, and Baffin Bay on the southwest side. It is separated from the GOM by the
longshore barrier islands, such as Mustang Island, Padre Island, and San Jose Island. These bays are
connected to the GOM by a narrow entrance channel, Aransas Pass, where the navigation channel will be
deepened in the CDP. There is a secondary pass, Packery Channel.

MIKE21 and MIKE3 models were used to develop a model to predict the sedimentation in the channel. The
model was calibrated and validated against the shoaling rates obtained from the Corps Shoaling Analysis Tool
(CSAT) for the periods of 2011-2015 and 2016-2020, respectively. The impact of sedimentation in the channel
was evaluated using three scenarios: existing, Future Without Project (FWOP) and Future With Project (FWP).
Additional features such as the offshore berms, beach nourishment and Berms and Offshore Dredged Material
Disposal Area (ODMS) were also evaluated.

Predicted FWOP and FWP shoaling rates were comparable to the existing condition. Overall, both 2D and 3D
model results indicate that the project impact on sedimentation rates in the inner channels is limited to less
than 10%. The model predicted that sedimentation in the outer channel increases from approximately 95,000
yd3/year (73,000 m3/year) for the FWOP to approximately 214,000 yd3/year (164,000 m3/year) for the FWP
scenario, approximately 2.25 times higher. This is primarily due to that fact that the FWP has a deeper and
longer channel comparted to FWOP. The beach nourishment and offshore berms make small contributions to
channel sedimentation with less than 600 yd?3 (459 m3) of total sedimentation predicted by the model. On the
other hand, the model predicted that sedimentation in the outer channel under FWP conditions increases from
approximately 214,000 yd3/year (164,000 mé/year) in the absence of the ODMDS mound to approximately
342,000 yd3/year (262,000 m?) (approximately 1.6 times greater) when the ODMDS mound is present.
Individual hurricane events could result in sedimentation volumes in the outer channel that are several times
higher than the average annual sedimentation. In contrast, the impact of hurricanes on the inner channel
sedimentation is small.

The stability of the designed offshore berm and beach nourishment was assessed using two 1D cross-shore
transport numerical models: XBeach by Deltares and CSHORE by the USACE. Assessment of the cross-
shore profile response to long-term wave conditions and short-term storm conditions found it is unlikely that
significant sediment movement will occur at the designed placement depth of -25 to -30 ft NAVD88 as it is
placed beyond the depth of closure. As for the beach nourishment, XBeach predicted significant overtopping of
the dune during stronger storms (e.g., Hurricane Allen and Hurricane Harvey). XBeach storm response
predictions were validated using pre- and post-Hurricane Harvey imagery and surveys. Model results indicated
that the offshore berm does not provide meaningful protection for beach nourishment, except during smaller
storms with longer wave periods.
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A sediment budget model to assess the fate of the placed beach nourishment was developed by Baird. Cross-
shore and longshore transport processes were incorporated in the model using XBeach (cross-shore) and
Baird’'s COSMOS model (longshore). In the Mustang Island domain, the average nourishment loss rate is
approximately 29k to 112k yd?® (22k to 86k m?) per year (1 to 5% of the total volume per year); the lost
sediment is generally transported to the northeast towards the jetties. In the San Jose Island domain, the
average nourishment erosion rate is approximately 0 to 80k yd? (0 to 62k m?) per year (0 to 2% of the total
volume per year); the lost sediment is generally redistributed over the model domain.
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1. Introduction

W.F. Baird & Associates Ltd. (Baird) was retained by Freese & Nichols, Inc. (FNI) to provide modeling studies
in support of the third-party environmental impact study (EIS) for the Corpus Christi Ship Channel Deepening
Project (CDP). The project is the proposed deepening of the offshore channel, entrance channel, and seaward
most portion of the Corpus Christi Ship Channel to a nominal depth of 75 ft. Baird has provided consulting
services on the project to FNI as part of the 3 Party EIS contract with the Port of Corpus Christi Authority
(PCCA). The work has been coordinated with the US Army Corps of Engineers (USACE) Galveston District
Regulatory Branch. The main purpose of this sediment transport modeling study is to provide a direct response
to the data gaps identified in the PCCA CDP Recommended Actions Plan developed by FNI on 30 September
2020 (Freese and Nichols, Inc., 2020).

The objectives for this modeling study are:

e To address Data Gap Analysis Section 2.20.5 with Recommended Action “Option 2 for 408/TPC to
perform sediment transport modeling to assess channel shoaling rates. For both options sedimentation
analysis to cover full extents of project including areas within Corpus Christi Bay and the Jetty Channel.
For both options consider CSAT data to provide historic shoaling analysis validation.”

e Toaddress Data Gap Analysis Section 2.20.7 with Recommended Action “USACE408/TPC Team to
support EPA in performing FATE (DELFT 3D) modeling for the proposed expanded ODMDS.”

e To better understand sedimentation processes in turning basin and Inshore Channel using a physics-
based modeling approach

e To better understand sedimentation processes in channel outside of jetties using a physics-based
modeling approach

e To assess potential impacts of channel deepening on sedimentation rates using a physics-based modeling
approach

This report documents the data collected and used for the study, the model development, and the assessment

on the impacts of CDP on sediment transport. The report consists of:

Section 1. Introduction (this section)

Section 2.  Data collection and analysis — to document all data used in this study, including data sources, data
gaps, data processing, and the understandings of physical processes from the data analysis

Section 3.  Sedimentation Model Description: - to describe the model development and set up

Section 4. Model Calibration and Validation: - to describe the process of calibrating and validating the model
against CSAT data

Section 5.  Modeling Assessment of Potential Project Impacts: - to present and compare model results and
assess potential project impacts on channel sedimentation rates

Section 6. Modeling Assessment of Beach Nourishment, Offshore Berms and Offshore Dredged Material
Disposal Area (ODMDS): - to present simulation results with beach nourishment, offshore berms
and ODMDS in place and assess their potential impacts on channel sedimentation

Section 7. Stability of Offshore Berms and Beach Nourishment — to present simulation results of profile
response to short-term storm events and long-term annual wave climate and assess the stability
of the placed sediment using cross-shore profile change models

Section 8. Fate of Beach Nourishment — to assess beach nourishment longevity using a sediment budget

approach
Section 9. Conclusion, Uncertainties, and Recommendation: - to document the conclusions made from this
study
[ ]
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2. Data Collection and Analysis

21 Relevant Data Collection

211 Geospatial Data

Several geospatial datasets were acquired in support of the numerical modelling of the Port of Corpus Christi.
Elevation datasets were downloaded to cover the model domain as well as navigation channel boundaries in
the study area.

2.1.11 Elevation Data

Four elevation datasets were acquired for use in the model grid, listed in hierarchical order within the model
domain below. Figure 1 shows the spatial coverage within the model domain of each elevation source.

e United States Army Corps of Engineers (USACE), Galveston District, Sea Bar Channel Survey,
2018/07/17

e Continuously Updated Digital Elevation Model (CUDEM) - 1/3 Arc-Second Resolution Bathymetric-
Topographic Tiles (v2020)

e Corpus Christi, Texas 1/3 arc-second MHW Coastal Digital Elevation Model
e U.S. Coastal Relief Model Vol.5 - Western Gulf of Mexico

Elevation data in Nueces Bay was estimated based on discussions with a surveyor familiar with the bay and
interpretation of aerial images from Google Earth.

All elevations were converted to the North American Vertical Datum of 1988 (NAVD 88) at Port Aransas. The
horizontal coordinate system of Universal Transverse Mercator 14-North (UTM-14N) was used for all
bathymetry data.

The model was validated against the Corps Shoaling Analysis Tool CSAT data for the period of 2016 to 2020
and therefore the use of the channel bathymetry in 2018 is appropriate for this study.
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Figure 2.1: Bathymetry data collected for this modeling study
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21.1.2 Navigation Channel Data

The extents of the navigation channels within the study area were downloaded from the USACE Geospatial
National Channel Framework (NCF) portal (USACE, 2017). These data included channel areas, reaches and
lines.

21.2 Forcing Data
21.21 Water Levels

Water levels from 10 stations was obtained in Corpus Christi’s Bay and in Aransas Bay from the National
Oceanic and Atmospheric Administration’s Tides & Currents database (NOAA,
https://tidesandcurrents.noaa.gov/map/index.html ). Data availability at the stations is summarized in Table 2.1,
and the locations are illustrated in Figure 2.7. Data gaps exist for four stations during the period of interest:
Aransas Wildlife Refuge, Rockport, USS Lexington, and South Bird Island. Of these stations, Rockport has the
greatest number of data gaps, representing approximately 14% of the available data. The other three stations
have data gaps representing less than 2% of the available data for the period of interest. Some stations
provide 6-min data instead of hourly data for certain time period. In these cases, the data was interpolated to
hourly data.

Table 2.1: Summary of hourly data available from NOAA stations

Name Station ID Start Date End Date
Aransas Wildlife Refuge 8774230 2012-11-01 Present
Rockport 8774770 1937-03-01 Present
Aransas Pass 8775241 2016-12-20 Present
Port Aransas 8775237 2002-06-26 Present
Nueces Bay 8775244 2012-01-01 2012-12-31
USS Lexington 8775296 2012-01-01 Present
Packery Channel 8775792 1996-01-01 Present
Bob Hall Pier 8775870 1983-11-30 Present
South Bird Island 8776139 2012-10-01 Present
Baffin Bay 8776604 2012-10-01 Present
E:;::;T?;t:;:):‘::g d;:ﬁ;es;tmgnt for Channel Deepening, Port of Corpus Christi Baird .
g Study
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2.1.2.2 River Flows

River flows draining into Corpus Christi Bay and Aransas Bay were retrieved from seven USGS gages
(https://maps.waterdata.usgs.gov/mapper/index.html). Four of the gages drain into Corpus Christi Bay, three of
which are located along the Nueces River, and one along Oso Creek. The remaining gage stations drain into
Copano Bay. The data availability for each gage is summarized in Table 2.2. Figure 2.3 shows the location for
each gage.

Table 2.2: Summary of river flow gages from USGS

Name Gage ID Start Date End Date
Nueces Rv nr Mathis 08211000 1987-09-01 Present
Nueces Rv at Bluntzer 08211200 1992-04-01 Present
Nueces Rv at Calallen 08211500 1989-10-02 Present
Oso Ck at Corpus Christi 08211520 1995-10-01 Present
Aransas Rv nr Skidmore 08189700 1964-03-27 Present
Mission Rv at Refugio 08189500 1939-07-01 Present
Copano Ck nr Refugio 08189200 1970-06-17 Present

08189700 fAransas Rv nrySkidmore
. A

08189500 Mission|Rv;at:Refugio A
A
08189200 Copano.CkinryRefugio;

3130000

3110000

River Flows Stations on Corpus Christi Bay

Figure 2.3: Location of USGS gages
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More details about the river inflows to the Corpus Christi Bay can be found in the hydrodynamic and salinity
study conducted by Baird (Baird, 2020).

21.23 HYCOM Model

The HYCOM (Hybrid Coordinate Ocean Model) ocean circulation model results were used to obtain surface
elevation and fluxes at the model boundary (https://www.hycom.org/). Figure 2.4 shows in black dots the
HYCOM model nodes, in yellow dots the offshore boundary of the mesh, in purple dots the northeast offshore
boundary, in orange dots the southwest offshore boundary and in blue lines the mesh elements used. At the
offshore boundary (yellow) the interpolated surface elevation was extracted from the HYCOM nodes, while
velocities were extracted at the northeast and southwest offshore boundary.

INOrgmeUTY

p- " Natonal );a“"v 2 “viage

wildlife.
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] >
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Figure 2.4: HYCOM model nodes and boundary of the computational mesh.
21.24 Offshore Wave Data

Offshore wave conditions in the Corpus Christi Bay and Gulf of Mexico were extracted from the U.S. Army
Corps of Engineers (USACE) Wave Information Studies (WIS) hindcast station ST73040 for 2011 and 2019.
The station is located approximately 25 km offshore of Port Aransas, where the water depth is approximately
30 m. The WIS hindcast data was not available for 2020 therefore wave data from NOAA buoy 42020 (see
Figure 2.5) was used in this case. The wave rose in Figure 2.6 presents offshore wave heights by direction at
the WIS station from 1980 to 2019; the waves at this location are predominately from the southeast direction.
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Figure 2.5: Location of WIS data point
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Figure 2.6: Wave Height Rose at WIS Station 73040 (1980 to 2019)
21.25 Wind Data

Wind data used in the sediment transport model was obtained from the Bob Hall Pier in-situ observation station
operated by the National Oceanic and Atmospheric Administration (NOAA) with hourly data available online:
https://tidesandcurrents.noaa.gov. Wind speed and direction was collected in hourly increments for 2011, 2017
and 2020. The wind sensor is 46.87 ft (14.29 m) above MSL. Observed wind speeds were converted to 33 ft
(10 m) wind speeds using the log law shown below:

Where u: is the wind speed at the desired elevation, u1 is the observed wind speed at the station elevation, z2
is the desired elevation (33 ft/10 m), z1 is the station instrument elevation and zo is the roughness length
coefficient. Figure 2.7 displays an example 33 ft (10 m) wind speed plot for Bob Hall Pier.
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Figure 2.7: Wind Speed at Bob Hall Pier

Wind data from Bob Hall Pier was usable with small data gaps. However, larger data gaps of up to 1 month
were present in 2011. Thus, for the year 2011, the wind data obtained from the WIS data station mentioned in
section 2.1.2.4 was used.

21.3 Sediment Data

2.1.3.1 Sediment Fraction Distribution

Baird received from the USACE Galveston District historical sediment grain size and fraction distribution data
along the Corpus Christi channel collected between 1977 and 2015. An example figure showing the spatial
and temporal distribution of the sediment data is provided in Figure 2.8. The data is plotted with respect to the
station numbers going from the Jetty Channel to the Viola Turning Basin, as shown in Figure 2.9, featuring a
wide scatter. The trend lines in this figure indicate that, on average, the sediment composition is made up of
higher sand content (~60%) in the Jetty Channel in the Gulf of Mexico. The fraction of sand decreases in the
Corpus Christi Bay (~20%) and increases again slightly (~30%) toward the Viola Turning Basin in the inner
harbor. Silt and clay content is higher in the Corpus Christi Bay (~80%). While silt was generally present
everywhere along the channel, clay content was down to 10% in the jetty channel.
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Figure 2.9: Sediment fraction distribution along the Corpus Christi channel

Sediment fraction data on the seabed outside of the Corpus Christi channel was acquired from the Texas
Sediment Geodatabase by the Texas General Land Office (https://cgis.glo.texas.gov/txsed/index.html). The
data comes from surface grab samples taken at different times ranging from 1976 to 2006. Figure 2.10 shows
the sample locations and the sediment fraction distribution from each sample. Based on this data, interpolated
maps of sediment type and grain size were developed for model input. The interpolation for silt is shown in
Figure 2.11.
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Figure 2.10: Sediment fraction distribution in the Corpus Christi Bay and adjacent water bodies (TGLO)
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Figure 2.11: Silt content in the Corpus Christi Bay
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21.3.2 River Sediment Rating Curves

To evaluate the sediment concentration coming in from the rivers, sediment rating curves were developed.
Suspended sediment concentration data was available at three USGS stations. The summary of the available
suspended sediment data is shown in Table 2.3.

Table 2.3: Summary of suspended sediment data available from USGS

Number of Data

Name Station ID Start Date End Date .
Points

Nueces River at Calallen 08211500 2006-05-16 2018-04-11 12

Aransas River near 08189700 1966-02-15 1975-05-23 36

Skidmore

Mission River at Refugio 08189500 1973-08-09 1993-08-17 89

The sediment concentration data and the corresponding flow rate was used to develop the sediment rating

curves. The rating curves are plotted on the log scale and is shown in Figure 2.12, Figure 2.13, and Figure
2.14.
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Figure 2.12: Sediment rating curve at 8211500 (Nueces River at Calallen)
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Figure 2.14: Sediment rating curve at 8189500 (Mission River at Refugio)
2.1.3.3 CSAT Dredging Data

The Corps Shoaling Analysis Tool (CSAT) is a tool developed by USACE that calculates channel shoaling
volumes using historical channel survey. CSAT can predict future dredging volumes base on the shoaling
rates. CSAT can also generate shoaling rate maps to identify hotspots or areas of increased sedimentation.
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The data for CSAT tool at Corpus Christi can be divided into two periods based on the vertical datum used in
the surveys. The period from 2011 to 2015 is based on the mean low tide datum and the period from 2016 to
2020 is based on the mean lower low water datum. CSAT uses the reaches defined by the natural channel
network, according to which, the Corpus Christi shipping channel has 15 reaches (Figure 2.15). The period
from 2011-2015 was used for model calibration and the period from 2016-2020 was used for model validation.
The average annual shoaling rates calculated by CSAT for the two periods is shown in
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Table 2.4. CSAT data indicates that most of the sedimentation occurs in Reach 1, Reach 6, Reach 7, and
Reach 8.

Imagery: Esri World Imagery

— w—mi Channel Reaches Along Corpus Christi Channel .
Spatial Reference: NAD 1983 UTM Zone 14N

Figure 2.15: National channel network reach numbers for Corpus Christi channel
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Table 2.4: Average annual shoaling rates from CSAT

Average Annual Shoaling Rate

Reach — peach ID Reach Name [ ftiyr (miyr) ]
Number
2011-2015 2016-2020

01 CESWG_CC _01_SBC_1  Sea bar channel 0.097 (0.03) 1.029 (0.314)
02 CESWG_CC 02 JEC 2 Jetty channel 0 0
03 Inner Basin at Main

CESWG_CC_03_IMC_3 Channel 0 0
04 Inner Basin at Harbor

CESWG_CC_04_IHI_4 Island 0.184 (0.056) 0

Humble Basin to

05 Junction at La Quinta

CESWG_CC 05 HLQ_ 5  Channel 0.022 (0.007) 0
06 La Quinta Channel

CESWG_CC_06_LQB 6  Junction to Bcn. 82 0.782 (0.238) 1.585 (0.483)
07 Bcn. 82 to Main

CESWG_CC_07_BTB_7  Turning Basin 1.419 (0.432) 1.523 (0.464)
08 CESWG_CC 08 MTB_8  Main turning basin 0.945 (0.288) 1.090 (0.332)
09 CESWG_CC_09_INC_9 Industrial canal 0.186 (0.057) 0.246 (0.075)
10 Avery point turning

CESWG_CC_10_ATB_10 basin 0.497 (0.151) 0.384 (0.117)
11 Chemical turning

CESWG_CC_11_CTB_11 basin 0.432 (0.132) 0
12 CESWG_CC_12_TLC_12  Tule lake channel 0.203 (0.062) 0.026 (0.008)
13 Tule lake turning

CESWG_CC 13 TTB 13  basin 0.281 (0.086) 0
14 CESWG_CC_14_VCH_14 Viola channel 0.425 (0.130) 0
15 CESWG_CC_15_VTB_15 Viola turning basin 0.260 (0.079) 0.004 (0.001)
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3. Sedimentation Model Description

3.1 Model Development

Baird developed MIKE21 and MIKE3 models to simulate sedimentation/shoaling rates for the Port of Corpus
Christi Channel Deepening Project 3rd Party study. Developed by the Danish Hydraulic Institute (DHI), MIKE21
Flow Model FM is a two-dimensional modeling system capable of simulating free surface flows where
stratification is not of concern. MIKE3 Flow Model FM is three-dimensional modelling system unlike MIKE21
Flow Model FM, the free surface is taken into account using sigma-coordinate transformation approach or
using a combination of a sigma and z-level coordinate system. Both MIKE21 and MIKE3 hydrodynamic models
were calibrated and validated under the hydrodynamic and salinity modeling task (Baird, 2022). The
sedimentation model is described in this report.

The model domain includes two major inner bays, i.e., Corpus Christi Bay and Nueces Bay,) in which the
sediment is mainly clay. The shorelines of Mustang and San José islands in the Gulf of Mexico, on the other
hand, are predominantly sandy out to approximately the 15 m depth contour in the Gulf. Therefore, a
combination of the Mud Transport module (MT) and the Sand Transport module (ST) was used in the
sedimentation. Model Domain and Grid

The model domain includes Nueces Bay, Corpus Christi Bay, and several linked bays on the north and south
sides of it separated from the Gulf of Mexico (GOM) by Mustang Island, North Padre Island, and San José
Island. These bays are connected to the GOM by a narrow entrance channel, Aransas Pass, and a secondary
inlet, Packery Channel. River inflows come from the Nueces River and Oso Creek at the domain’s western and
southern extensions. The open boundaries for the model were selected sufficiently far from the navigation
channel to avoid boundary effects on the study area. Figure 3.1 shows the model domain.

Mesh generation is one of the most important parts of the modeling strategy, since it defines the level of detail
included in the model and the computation time required. An unstructured flexible mesh with triangular and
quadrangular elements of different sizes was used to provide greater accuracy in and around the channels and
nearshore areas.

Model bathymetry was obtained as mentioned in Section 2.1.1. The horizontal coordinates are located at
UTM14N, while all bed elevations were adjusted to the datum of NAVD88. This mesh is shown in Figure 3.1.
Figure 3.2 shows an example of the finer mesh resolution area around the channel where the different sizes
and transitions to smaller elements can be seen. As waves are believed to be an important driving factor in
movement of sediments around the outer channel in the GOM, the offshore boundary was set at 98ft (30 m)
depth to match with the location of WIS hindcast wave data.
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Figure 3.2: Computational mesh for the MIKE sedimentation model showing the grid cells in the
channel
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3141 Model Setup

The boundary conditions used by the model are surface elevation from the HYCOM model along the offshore
boundary, and fluxes at the northeastern and southwestern lateral boundaries in the GOM. The open inland
boundaries use measurements of water levels from nearby stations (Rockport to the northeast and Baffin Bay
to the southwest). At river boundaries, measured discharge from stations upstream of the boundary, such as
Nueces River, Aransas River, Mission River, Oso Creek, and Copano Creek were applied. The intake at the
Nueces Bay power plant is located in the inner harbour portion of the channel (Reach 9). From the permitting
documentation, the intake rate is 500 mgd, which is incorporated into the model as a sink term.

Sensitivity tests were performed with bed roughness to observe changes in surface elevation and current
velocity. It was determined to use spatially variable roughness values in the domain to properly reproduce
desired flow conditions. For the 2D model, Manning values in the range of 43 to 67 were used, which are
equivalent to Manning's “n” values in the range of 0.023 to 0.015. For the 3D model, Nikuradse roughness
values of 0.003 to 0.039 were used. These values represent a range of roughness from natural streams to
excavated or dredged channels, as occurs in the main channels. See the Hydrodynamic and Salinity modeling

report (Baird, 2022) for more details.

Three sediment fractions were included in the model: clay, silt, and sand. The fraction of available sediment in
the bed was generated by spatial interpolation of the sediment fraction data mentioned in Section 2.1.3.1. The
sediment contribution from the rivers and creeks was calculated using the sediment rating curves mentioned in
section 2.1.3.2. Data was not available for Oso Creek and Copano Creek and therefore, the rating curves for
Nueces River and Mission River were used respectively since they are close by. Settling velocities for mud
fractions were set assuming medium silt and medium clay.

3.1.2  Spectral wave model

Baird used the Danish Hydraulic Institute (DHI) MIKE21 Spectral Wave (SW) model to transform the offshore
wave climate, from the WIS station to the nearshore region in front of the project shoreline. The same model
domain, including the model mesh and bathymetry mentioned above were used for the SW model. The
offshore wave data and wind data from the WIS station and NOAA buoy were used as boundary conditions for
the spectral wave model. The same model was used to simulate wind generated waves over Corpus Christi
Bay and other inland water bodies.
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4, Model Calibration and Validation

The sedimentation model was calibrated and validated against the CSAT data. For the calibration, one-year
two-dimensional simulations were completed for 2011 and model results were compared to CSAT data for
period of 2011 to 2015. Similarly, the validation runs were conducted for 2020 and compared to CSAT data for
2016 to 2020. The above simulation periods were selected based on availability of HYCOM data for boundary
conditions.

4.1 Scaling Factor due to Wind

The sedimentation model was calibrated to the CSAT data representing average sedimentation rates for the
period of 2011 to 2015. Due to data availability, one year of model runs were done for 2011. However, wind
conditions were above average in 2011 resulting in higher-than-average sedimentation in the Northern part of
the channel in Corpus Christi Bay. A scaling factor was thus used to adjust the result to represent a typical
year.

Most sedimentation in Corpus Christi Bay occurs between the months of April and July. The predominant wind
direction in the area is from 130 degrees (or southeast) as shown in the wind rose in Figure 4.1. As shown in
this figure, southeasterly winds and associated waves generated within Corpus Christi Bay are in the key
contributing factor to sediment resuspension in the northeastern part of Corpus Christi Bay and in Nueces Bay.
It is mainly the resuspended sediment from this area that ends up in Reaches 6 and 7 of the channel causing
sedimentation. Therefore, the effective wind energy was calculated from the wind speeds projected onto the
130-degree direction (Figure 4.2). A scaling factor was defined as the ratio of the excess wind energy in a
certain year to the long-term average annual wind energy. Model results indicated that the critical wind speed
for sediment resuspension is around 21.3 ft/s (6.5 m/s), resulting in a threshold wind energy of 35,000 J/kg.
The final scaling factor for the calibration runs (2011) was calculated to be 1.39 and that of the validation runs
(2020) was 0.55.
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Figure 4.1: Wind rose and schematics of channel sedimentation processes inside Corpus Christi Bay
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Figure 4.2: Variation of wind energy between April and July from 2006 to 2020

4.2 Erosion in the Inner Harbor

Examination of historic shorelines in the Inner Harbor determined shoreline erosion as the source of sediment
causing sedimentation in Reaches 9 to 15 of the channel. Bank erosion and sediment transport processes are
not included in the sedimentation model. Sedimentation volume was thus calculated using aerial images
between 1995 to 2020 (Figure 4.3 and Figure 4.4). Using the areas shown in Table 4.1 and assuming a depth
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of 48 ft (15 m), the average shoaling rate in the inner harbor was calculated to be around 0.325 ft/year (0.099
m/year). It is expected that this rate will decrease as/if the shoreline becomes more stable into the future.

Table 4.1: Erosion area in the inner harbor

Year Erosion Area (yd?)
2004-2020 152,690
1995-2004 274,710

Imagery: USGS Orthophoto from 2004
Spatial Reference: NAD 1983 UTM Zone 14N
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Figure 4.4: Erosion in the Inner Harbor (Reach 12) between 2004 and 2020

4.3 Two-dimensional model

Shoaling rates were calculated from predicted sedimentation for 2011 using the national channel database
polygons which includes the channel bottom and have 15 reaches as described in Section 2.1.3.3. Figure 4.5
shows the predicted average annual shoaling rate in the different reaches of the channel compared to the
CSAT data. Most of the sedimentation in the Corpus Christi Bay is predicted to occur at the northern end of the
shipping channel (i.e., Reaches 6, 7, and 8) which is consistent with CSAT. Predicted sedimentation rates for
Reaches 9 to 15 include average shoreline erosion volumes discussed in the previous section. Predicted
sedimentation rates are in reasonable agreement with CSAT data despite some overprediction in Reach 6 and
underestimation in Reach 8.
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Figure 4.5: Comparison of CSAT shoaling rates (2011-2015) and model predictions (2011)

Subsequently, channel sedimentations in 2020 were predicted and compared with the CSAT data to validate
the model. The 2020 predicted rates were first normalized by a factor of 0.55 as discussed in the prior section.
The 2016-2020 CSAT data shows significantly higher sedimentation in the outer channel (Reach 1) because of
Hurricane Harvey which occurred in 2017. Therefore, wind and wave conditions during Hurricane Harvey were
incorporated into the input wind and wave time-series files for 2020 for the duration of the storm. The
comparison between the CSAT shoaling rates and model predictions is shown in Figure 4.6 and indicates a
reasonable agreement.
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Figure 4.6: Comparison of CSAT shoaling rates (2016-2020) and model predictions (2020)
Figure 4.7 shows the comparison of the average shoaling rate between the two periods above from the CSAT
data and model predictions. The model predictions were slightly higher than the CSAT with the exception of

reaches 8 and 10, which are both in the inner harbor. It is concluded that the model performance is acceptable
for assessment of potential project impacts.
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Figure 4.7: Comparison of CSAT shoaling rates (average) and model results (average)

4.4 Comparison of Two-dimensional and Three-dimensional models

Three-dimensional model runs require extensive computer resources and run at relatively slow speeds and
thus are not practical for year-round simulations. As noted earlier, model results indicated that most of the
sedimentation in the inner channels occur during months of April to July when predominant winds are from the
130 deg direction. Preliminary model runs and analysis of wind data indicated that June 2020, once properly
scaled, may be used as a representative month to predict sedimentation in the inland portion of the Corpus
Christi channel where mud transport is predominant. The outer channel or Reach 1 is subject to sand transport
by waves and currents requiring full year 3D simulations that are not computationally practical. Therefore, only
the 2D model was used for Reach 1 simulations. Figure 4.8 shows the comparison between the CSAT
shoaling rates and the model results (both 2D and 3D). The 3D run was scaled for the time period (assuming
similar sedimentation occurs per month between April and July) and also scaled to be comparable to a typical
year (scale factor of 0.55 for 2020) as mentioned in section 4.1. The 3D model results are comparable with the
2D model results.
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Figure 4.8: Comparison of CSAT shoaling rates and model results (2D and 3D)
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5. Modeling Assessment of Potential Project Impacts

5.1 Model Scenarios

To assess the impact of channel deepening on sedimentation in the channel, two scenarios were considered:

1. In the Future Without Project (FWOP) scenario, the shipping channel was dredged to 54 ft MLLW (-16.6
m, NAVD88). The dredging area includes the expansion of Humble Basin and the terminals (Figure 5.2).
The model bathymetry of the FWOP scenario is presented in Figure 5.1a.

2. In the Future With Project (FWP) scenario, extent of the shipping channel from the Gulf of Mexico to the
end of the terminals was dredged 75 ft MLLW (-23.0 m, NAVD88) and the remaining channel was dredged
to 54 ft MLLW (-16.6 m, NAVD88). The model bathymetry of the FWP scenario is presented in Figure
5.1b. The dredging area includes the expansion of Humble Basin and the terminals (Figure 5.2).
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Figure 5.1: Model bathymetry around the jetties for (a) FWOP, and (b) FWP scenarios
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Figure 5.2: Model Bathymetry for FWP scenario showing the terminals

5.2 Impact Assessment

5.21  Shoaling Rates in the Inner Channel

Figure 5.3 shows the average annual shoaling rates from CSAT for the period of 2011-2015 and the 2D model
predicted results for the existing, FWOP, and FWP conditions. Between the FWOP and FWP scenarios, the
model predicted about 5-10% increase in sedimentation in certain reaches. However, both FWOP and FWP
shoaling rates were comparable to the existing condition. Figure 5.4 shows the shoaling rates in different
reaches as well as the two terminals present in the FWOP and FWP scenario. Predicted sedimentation rates in
Reaches 9 to 15 are based on historic bank erosion rates along the inner harbor shoreline. The model
predicted a 5-10% increase in sedimentation under the FWP scenario as a result of deeper channel depths.
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Figure 5.3: Comparison of CSAT shoaling rate (2011-2015) and the 2D model results for existing
conditions, FWOP and FWP scenarios
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Figure 5.4: Average annual shoaling rates predicted by the 2D model in the channel including the
terminals for FWOP and FWP scenarios

Figure 5.5 shows the average annual shoaling rates from CSAT for the period of 2011-2015 and the 3D model
results for the existing, FWOP, and FWP conditions. The results are in reasonable agreement with the 2D
model results. Between the FWOP and FWP scenarios, there was about 5-10% increase in sedimentation in
certain reaches but a slight decrease is observed in reach 7 as opposed to an increase seen in the 2D model
results. Predicted FWOP and FWP shoaling rates were comparable to the existing condition. Figure 5.6 shows
the shoaling rates in the different reaches and the two terminals present in the FWOP and FWP scenario.
Overall, both 2D and 3D model results indicate that the project impact on sedimentation rates is limited to less
than 10%.
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Figure 5.5: Comparison of CSAT shoaling rate (2011-2015) and the 3D model results for existing
conditions, FWOP and FWP scenarios
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Figure 5.6: Average annual shoaling rates predicted by the 3D model in the channel including the
terminals for FWOP and FWP scenarios

5.2.2 Sedimentation Volumes in the Outer Channel

Sedimentation in the outer channel is dominated by sand transport processes. Predicted sedimentation
volumes in the outer channel were calculated for segments 1, 2 and 3 as shown in Figure 5.7. Since the model
predicts sedimentation on the channel shoulders, the volume calculation polygon includes both the channel
bed and shoulders. Segment 1 is the same longitudinal extent as Reach 1 from the National Channel Network
but larger in the transverse direction to include the shoulders. Segment 2 extends to up to the end of the
channel for the FWOP scenario and Segment 3 extends to that of the FWP scenario. Model simulations were
completed for 2011 and the results were compared.
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