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1.0

Undersea Warfare Training Range

ESSENTIAL FISH HABITAT

In 1996, the Magnuson Fishery Conservation and Management Act was reauthorized and amended as the
Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), which is known popularly
as the Sustainable Fisheries Act (SFA). The MSFCMA mandated numerous changes to the existing
legislation designed to prevent overfishing, rebuild depleted fish stocks, minimize bycatch, enhance
research, improve monitoring, and protect fish habitat. One of the most significant mandates in the
MSFCMA is the essential fish habitat (EFH) provision, which provides the means by which to conserve
fish habitat.
The EFH mandate requires that the regional fishery management councils (FMCs), through federal
fishery management plans (FMPs), describe and identify EFH for each federally managed species;
minimize, to the extent practicable, adverse effects on such habitat caused by fishing; and identify other
actions to encourage the conservation and enhancement of such habitats. Congress defines EFH as “those
waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturity” (16 United
States Code [U.S.C.] 1802[10]). The term “fish” is defined in the MSFCMA as “finfish, mollusks,
crustaceans, and all other forms of marine animals and plant life other than marine mammals and birds.”
The regulations for implementing EFH clarify that “waters” include all aquatic areas and their biological,
chemical, and physical properties, while “substrate” includes the associated biological communities that
make these areas suitable fish habitats (Code of Federal Regulations [CFR] 50:600.10). Habitats used at
any time during a species’ life cycle (i.e., during at least one of its lifestages) must be accounted for when
describing and identifying EFH (NMFS 2002a).
Authority to implement the MSFCMA is given to the Secretary of Commerce through the National
Marine Fisheries Service (NMFS). The MSFCMA requires that EFH be identified and described for each
federally managed species. The MSFCMA also requires federal agencies to consult with the NMFS on
activities that may adversely affect EFH or when the NMFS independently learns of a federal activity that
may adversely affect EFH. The MSFCMA defines an adverse effect as “any impact which reduces quality
and/or quantity of EFH [and] may include direct (e.g., contamination or physical disruption), indirect
(e.g., loss of prey, reduction in species’ fecundity), site-specific or habitat wide impacts, including
individual, cumulative, or synergistic consequences of actions” (50 CFR 600.810).
In addition to EFH designations, areas called habitat areas of particular concern (HAPC) are designated to
provide additional focus for conservation efforts and represent a subset of designated EFH that are
especially important ecologically to a species/lifestage and/or are vulnerable to degradation (50 CFR
600.805-600.815). Categorization as HAPC does not confer additional protection or restriction to the
designated area.
Species within the federal waters of the four proposed Undersea Warfare Training Range (USWTR) sites
fall primarily under the jurisdiction of three FMCs and one federal agency: the South Atlantic Fishery
Management Council (SAFMC; jurisdiction is federal waters from North Carolina to eastern Florida at
Key West), the Mid-Atlantic Fishery Management Council (MAFMC; jurisdiction is federal waters from
New York to North Carolina), the New England Fishery Management Council (NEFMC; jurisdiction is
federal waters from Maine to Connecticut), and the NMFS (jurisdiction limited to highly migratory
species [HMS] in federal waters off the U.S. Atlantic and the Gulf of Mexico), respectively. The SAFMC
manages a total of 88 species of fishes and invertebrates (not including the ~118 species of corals and the
two species of Sargassum), the MAFMC manages 12 species, the NEFMC manages 26 species, and the
NMFS manages 49 HMS species through the Consolidated Atlantic Highly Migratory Species FMP.
Additionally, many species are co-managed by more than one FMC and/or commission (Table 1-1). The
SAFMC and the Gulf of Mexico Fishery Management Council (GMFMC) co-manage two management
units (MUs): the spiny lobster MU and the coastal migratory pelagics MU. The SAFMC co-manages the
red drum MU with the Atlantic States
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Management units (MU) and managed species with designated EFH and HAPC within the
proposed USWTR at sites of Jacksonville (Site A), Charleston (B), Cherry Point (C), and
VACAPES (D) by management agency and lifestage (E=egg, L=larva, J=juvenile, A=adult,
S=spawning adult, N=neonate, All= all lifestages or Sites).
Lifestage(s) with EFH Designated by Site
Species
Site A

Site B

Site C

Site D

-----

-----

-----

J, A

-----

-----

-----

All

-----

-----

-----

All

-----------------

-----------------

-----------------

L
All
E, L, J
All

-------------

-------------

-------------

All
All
All

-----------------

-----------------

-----------------

J, A
All
J
J

-----

-----

-----

All

-----------------

-----------------

-----------------

L, J, A
All
J, A
J, A

All

All

All

All

J, A

J, A

J, A

J, A

All
----All

All
----All

All
----All

L, J, A
J, A
All

---------

---------

---------

J, A
J, A

All

All

All

All

New England Fishery Management Council
Atlantic Herring MU
Atlantic herring (Clupea harengus)
Atlantic Sea Scallop MU
Sea scallop (Placopecten magellanicus)
Deep-Sea Red Crab MU
Deep-sea red crab (Geryon quinquedens)
Northeast Multispecies MU
Large Mesh
Haddock (Melanogrammus aeglefinus)
Windowpane flounder (Scophthalmus aquosus)
Witch flounder (Glyptocephalus cynoglossus)
Yellowtail flounder (Limanda ferruginea)
Small Mesh
Offshore hake (Merluccius albidus)
Red hake (Urophycis chuss)
Silver hake/whiting (Merluccius bilinearis)
Northeast Skate Complex MU
Clearnose skate (Raja eglanteria)
Little skate (Leucoraja erinacea)
Rosette skate (Leucoraja garmani virginica)
Winter skate (Leucoraja ocellata)
Monkfish MU1
Goosefish/monkfish (Lophius americanus)
Mid-Atlantic Fishery Management Council
Atlantic Mackerel, Squid, and Butterfish MU
Atlantic mackerel (Scomber scombrus)
Butterfish (Peprilus triacanthus)
Longfin inshore squid (Loligo pealeii)
Northern shortfin squid (Illex illecebrosus)
Bluefish MU2
Bluefish (Pomatomus saltatrix)
3

Spiny Dogfish MU
Spiny dogfish (Squalus acanthias)
Summer Flounder, Scup, and Black Sea Bass MU2
Black sea bass (Centropristis striata)
Scup (Stenotomus chrysops)
Summer flounder (Paralichthys denootatus)
Surfclam and Ocean Quahog MU
Atlantic surfclam (Spisula solidissima)
Ocean quahog (Arctica islandica)
Tilefish MU
Tilefish (Lopholatilus chamaeleonticeps)
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Management units (MU) and managed species with EFH and HAPC designated within the
proposed USWTR sites of Jacksonville (Site A), Charleston (B), Cherry Point (C), and
VACAPES (D) by management agency and lifestage (E=egg, L=larva, J=juvenile, A=adult,
S=spawning adult, N=neonate, All= all lifestages) (cont.).
Lifestage(s) with EFH Designated by Site
Species

South Atlantic Fishery Management Council
Calico Scallop MU
Atlantic calico scallop (Agopecten gibbus)
Coastal Migratory Pelagics MU4
Cobia (Rachycentron canadum)
King mackerel (Scomberomorus cavalla)
Spanish mackerel (Scomberomorus maculates)
Coral, Coral Reefs, and Live Bottom Habitats MU
Corals (Black corals and octocorals)
Dolphin and Wahoo MU
Dolphin (Coryphaena hippurus)
Pompano dolphin (Coryphaena equiselis)
Wahoo (Acanthocybium solandri)
Golden Crab MU
Golden deepsea crab (Chaceon fenneri)
Red Drum MU5
Red drum (Sciaenops ocellatus)
Sargassum MU
Sargassum natans
Sargassum fluitans
Shrimp MU
Brown shrimp (Farfantepenaeus aztecus)

Site A

Site B

Site C

Site D

All

All

All

-----

All
All
All

All
All
All

All
All
All

----All
All

All

All

All

-----

All
All
All

All
All
All

All
All
All

-------------

All

All

All

-----

A

A

A

A

All
All

All
All

All
All

All
All

All

All

All

-----

Pink shrimp (Farfantepenaeus duorarum)
Rock shrimp (Sicyonia brevirostris)
Royal red shrimp (Pleoticus robustus)
White shrimp (Litopenaeus setiferus)
Snapper-Grouper MU
Almaco jack (Seriola rivoliana)
Atlantic spadefish (Chaetodipterus faber)
Banded rudderfish (Seriola zonata)
Bank sea bass (Centropristis ocyurus)

All
All
All
All

All
All
All
All

All
All
All
All

-----------------

All
All
All
All

All
All
All
All

All
All
All
All

-----------------

Bar jack (Carangoides ruber)
Black grouper (Mycteroperca bonaci)
Black margate (Anisotremus surinamensis)
Black sea bass (Centropristis striata)
Black snapper (Apsilus dentatus)
Blackfin snapper (Lutjanus buccanella)
Blue runner (Caranx crysos)
Blueline tilefish (Caulolatilus microps)
Bluestriped grunt (Haemulon sciurus)
Coney (Cephalopholis fulva)
Cottonwick (Haemulon melanurum)

All
All
All
All
All
All
All
All
All
All
All

All
All
All
All
All
All
All
All
All
All
All

All
All
All
All
All
All
All
All
All
All
All

------------L, J, A
-----------------------------
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Table 1-1.
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Management units (MU) and managed species with EFH and HAPC designated within the
proposed USWTR sites of Jacksonville (Site A), Charleston (B), Cherry Point (C), and
VACAPES (D) by management agency and lifestage (E=egg, L=larva, J=juvenile, A=adult,
S=spawning adult, N=neonate, All= all lifestages) (cont.).
Lifestage(s) with EFH Designated by Site
Species

South Atlantic Fishery Management Council (cont.)
Snapper-Grouper MU (cont.)
Cottonwick (Haemulon melanurum)
Crevalle jack (Caranx hippos)
Cubera snapper (Lutjanus cyanopterus )
Dog snapper (Lutjanus jocu)
French grunt (Haemulon flavolineatum)
Gag (Mycteroperca microlepis)
Goliath grouper (Epinephelus itajara)
Grass porgy (Calamus arctifrons)
Gray snapper (Lutjanus griseus)
Gray triggerfish (Balistes capriscus)
Graysby (Cephalopholis cruentata)
Greater amberjack (Seriola dumerili)
Hogfish (Lachnolaimus maximus)
Jolthead porgy (Calamus bajonado)
Knobbed porgy (Calamus nodosus)
Lane snapper (Lutjanus synagris)
Lesser amberjack (Seriola fasciata)
Longspine porgy (Stenotomus caprinus)
Mahogany snapper (Lutjanus mahogoni)
Margate (Haemulon album)
Misty grouper (Epinephelus mystacinus)
Mutton snapper (Lutjanus analis)
Nassau grouper (Epinephelus striatus)
Ocean triggerfish (Canthidermis sufflamen)
Porkfish (Anisotremus virginicus)
Puddingwife (Halichoeres radiatus)
Queen snapper (Etelis oculatus)
Queen triggerfish (Balistes vetula)
Red grouper (Epinephelus morio)
Red hind (Epinephelus guttatus)
Red porgy (Pagrus pagrus)
Red snapper (Lutjanus campechanus)
Rock hind (Epinephelus adscensionis)
Rock sea bass (Centropristis philadelphica)
Sailors choice (Haemulon parra)
Sand tilefish (Malacanthus plumieri)
Saucereye porgy (Calamus calamus)
Scamp (Mycteroperca phenax)
Schoolmaster (Lutjanus apodus)
Scup (Stenotomus chrysops)
Sheepshead (Archosargus probatocephalus)

Site A

Site B

Site C

Site D

All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Management units (MU) and managed species with EFH and HAPC designated within the
proposed USWTR sites of Jacksonville (Site A), Charleston (B), Cherry Point (C), and
VACAPES (D) by management agency and lifestage (E=egg, L=larva, J=juvenile, A=adult,
S=spawning adult, N=neonate, All= all lifestages) (cont.).
Lifestage(s) with EFH Designated by Site
Species

South Atlantic Fishery Management Council (cont.)
Snapper-Grouper MU (cont.)
Silk snapper (Lutjanus vivanus)
Smallmouth grunt (Haemulon chrysargyreum)
Snowy grouper (Epinephelus niveatus)
Spanish grunt (Haemulon macrostomum)
Speckled hind (Epinephelus drummondhayi)
Tiger grouper (Mycteroperca tigris)
Tilefish (Lopholatilus chamaeleonticeps)
Tomtate (Haemulon aurolineatum)
Vermillion snapper (Rhomboplites aurorubens)
Warsaw grouper (Epinephelus nigritus)
White grunt (Haemulon plumieri)
Whitebone porgy (Calamus leucosteus)
Wreckfish (Polyprion americanus)
Yellow jack (Carangoides bartholomaei)
Yellowedge grouper (Epinephelus flavolimbatus)
Yellowfin grouper (Mycteroperca venenosa)
Yellowmouth grouper (Mycteroperca interstitialis)
Spiny Lobster MU4
Caribbean spiny lobster (Panulirus argus)
Ridged slipper lobster (Scyllarides notifer)
National Marine Fisheries Service
Tuna MU
Albacore tuna (Thunnus alalunga)
Bigeye tuna (Thunnus obesus)
Bluefin tuna (Thunnus thynnus)
Skipjack tuna (Katsuwonus pelamis)
Yellowfin tuna (Thunnus albacares)
Billfish MU
Blue marlin (Makaira nigricans)
Sailfish (Istiophorus platypterus)
White marlin (Tetrapturus albidus)
Swordfish MU
Swordfish (Xiphias gladius)
Large Coastal Sharks MU
Blacktip shark (Carcharhinus limbatus)
Bull shark (Carcharhinus leucas)
Lemon shark (Negaprion brevirostris)
Nurse shark (Ginglymostomatidae cirratum)
Sandbar shark (Carcharhinus plumbeus)
Scalloped hammerhead shark (Sphyrna lewini)

Site A

Site B

Site C

Site D

All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All
All

------------------------All
-----------------------------------------

All
All

All
All

All
All

---------

--------E, L, S
---------

--------E, L, S
----J, A

----------------J, A

J, A
J, A
J, A
A
J, A

----J, A
J

J, A
J, A
J, A

J, A
A
J, A

J, A
----J, A

E, L, A, S

All

All

J, A

All
J
All
J, A
All
All

N, J
----J
----All
All

N, J
------------All
A, J

----------------All
A, J
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Table 1-1.
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Management units (MU) and managed species with EFH and HAPC designated within the
proposed USWTR sites of Jacksonville (Site A), Charleston (B), Cherry Point (C), and
VACAPES (D) by management agency and lifestage (E=egg, L=larva, J=juvenile, A=adult,
S=spawning adult, N=neonate, All= all lifestages) (cont.).
Lifestage(s) with EFH Designated by Site
Species

National Marine Fisheries Service (cont.)
Large Coastal Sharks MU (cont.)
Silky shark (Carcharhinus falciformis)
Spinner shark (Carcharhinus brevipinna)
Tiger shark (Galeocerdo cuvier)
Small Coastal Sharks MU
Atlantic sharpnose shark (Rhizopriondon terraenovae)
Blacknose shark (Carcharhinus acronotus)
Bonnethead (Sphyrna tiburo)
Finetooth shark (Carcharhinus isodon)
Pelagic Sharks MU
Blue shark (Prionace glauca)
Oceanic whitetip shark (Carcharhinus longimanus)
Shortfin mako shark (Isurus oxyrinchus)
Prohibited Species MU
Basking shark (Cetorhinus maximus)
Bignose shark (Carcharhinus altimus)
Dusky shark (Carcharhinus obscurus)
Longfin mako shark (Isurus paucus)
Night shark (Carcharhinus signatus)
Sand tiger shark (Carcharius taurus)

Site A

Site B

Site C

Site D

J
N, J
All

N, J
N
All

N, J
N
All

--------N, J

All
N, J
All
All

N, J
N
N, J
All

All
--------A, J

A
-------------

----J, A
-----

----All
-----

----A
-----

J, A
----All

--------All
All
A
N

----N, J
J, A
All
A
N

----N, J
All
All
J, A
N

J
N, J
N, J
All
J
N, A

1

Jointly managed by the NEFMC (lead) and the MAFMC
Jointly managed by the MAFMC and the ASMFC
3
Jointly managed by the MAFMC (lead), the NEFMC, and ASMFC
4
Jointly managed by the SAFMC (lead) and the GMFMC
5
Jointly managed by the SAFMC and the ASMFC
2

Marine Fisheries Commission (ASMFC). The MAFMC jointly manages the bluefish MU and the summer
flounder, scup, and black sea bass MU with the ASMFC. The MAFMC also co-manages the monkfish
MU with the NEFMC, which serves as the lead on the monkfish MU. In addition, the MAFMC is the lead
agency on the spiny dogfish MU, which it co-manages with the NEFMC and ASMFC. In addition to
designating EFH and HAPC, the FMCs and the NMFS manage the commercial and recreational fisheries
in federal waters.
The FMCs and the NMFS designate EFH and HAPC by species or MU. While EFH in the proposed
action areas will be described by habitat type (e.g., hard bottom, pelagic Sargassum), as this method is
most useful when determining and describing potential impacts on EFH and HAPC, it is also vital to have
information about each species or MU for which EFH has been designated with the Navy’s four southeast
operating areas (OPAREAs). Basic information about the species managed in each MU, generalized EFH
summaries, as well as brief life history information is presented in the following.

1.1
x

MU and Managed Species with EFH in the Action Areas
Atlantic Herring MU – This MU consists of one species, the Atlantic herring. Atlantic herring are a
pelagic schooling species occurring at various water depths depending on lifestage, season, and
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geographic location. Eggs of Atlantic herring are demersal, adhesive, and deposited on a variety of
benthic habitats including boulders, rocks, gravel, shell fragments, and macrophytes. Herring larvae
are pelagic and can remain at spawning sites for months or can be dispersed by local currents
(NEFMC 1998; Munroe 2002). EFH is designated for all lifestages, including spawning adult, of this
species. Designated EFH generally extends from the Gulf of Maine to the Mid-Atlantic Bight (MAB)
and below Chesapeake Bay (NEFMC 1998). EFH for this species/MU is designated only in the
Virginia Capes (VACAPES) OPAREA.
x

Atlantic Sea Scallop MU – The Atlantic sea scallop is the only managed species in this MU. Atlantic
sea scallops typically occur in dense benthic aggregations called beds (Packer et al. 1999). The
highest concentration of sea scallop beds corresponds to regions where suitable temperatures, food
availability, substrate, and physical oceanographic features (e.g., ocean fronts, currents, and gyres) are
found (Packer et al. 1999). Eggs are demersal and remain on the seafloor until they develop into freeswimming larvae. Juveniles and adults attach themselves to shells, gravel, and other bottom debris
(Hart and Chute 2004). EFH is designated for all lifestages of the Atlantic sea scallop, including
spawning adults; the extent of the designated EFH, principally benthic habitats, is from the Gulf of
Maine to the Virginia/North Carolina border (NEFMC 1998). EFH for all lifestages of the sea scallop
may be found in the VACAPES OPAREA.

x

Deep-Sea Red Crab MU – This MU consists of the single crab species. The deep-sea red crab
broods its eggs attached to the underside of the female’s body until the eggs hatch and are released
into the water column. Deep-sea red crab larvae are pelagic (NEFMC 2002), and both juveniles as
well as adults associate with a range of hard and soft substrates, including silt and clay (Steimle et al.
2001). EFH, designated for all life stages of the deep-sea red crab (Appendix A), primarily includes
benthic habitats but the entire water column is included for larvae from George’s Bank to just south
of Cape Hatteras, NC (NEFMC 1998). EFH for this MU occurs primarily in the VACAPES
OPAREA.

x

Northeast Multispecies MU – This MU includes 15 temperate fish species, 12 from the
groundfish multispecies MU and three additional species classified as small mesh multispecies. The
fish species in this MU are grouped together as they are frequently caught by the same fishing vessels
and fishing gear (bottom trawls). In the VACAPES OPAREA, five of the MU species have EFH
designated for all lifestages while two species have EFH designated only for one or more lifestages
(Table 1-1). EFH for these species has generally been designated from the Gulf of Maine and Georges
Bank to the MAB (NEFMC 1998).

x

Northeast Skate MU – Seven skate species are included in this MU, of which four, the clearnose,
little, rosette, and winter skates, have EFH for at least one or more lifestages designated primarily in
the VACAPES OPAREA. These temperate species occupy bottom habitats as juveniles and adults
and all species lay eggs enclosed in a leathery case referred to as a “mermaid’s purse”. There is no
larval stage and when the juveniles hatch from the egg case, they are in adult form (NEFMC 2003a).

x

Monkfish MU – The monkfish or goosefish, the only species included in this MU, release their eggs
in long mucous egg veils that float at the surface and are subject to the actions of the currents, wind,
and waves (Wood 1982; Steimle et al. 1999; Caruso 2002). Eggs occur both inshore and offshore on
the continental shelf (Wood 1982; Steimle et al. 1999). Larval goosefish are pelagic and occur across
the continental shelf (Steimle et al. 1999). Upon transition into juveniles, goosefish begin a benthic
existence. Adult goosefish prefer habitats of hard sand, gravel and broken shells, pebbly bottoms, and
soft mud (Almeida et al. 1995; Caruso 2002). Designated EFH for all lifestages of the monkfish
ranges from the Gulf of Maine to Cape Hatteras, NC, primarily in the VACAPES OPAREA.

x

Atlantic Mackerel, Squid, and Butterfish MU – Four species of fishes and invertebrates, including
two species of squid, are encompassed in this MU. All are temperate species with EFH for all
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lifestages designated generally as pelagic waters from the Gulf of Maine south through the MAB
(MAFMC 2006). Designated EFH for all four MU species is found within the VACAPES OPAREA
(Table 1-1).
x

Bluefish MU – The bluefish is a warm-water pelagic species that rarely uses both offshore and
inshore habitats (Klein-MacPhee 2002a). Bluefish eggs and larvae are pelagic (MAFMC and ASMFC
1998a). Larvae are transported from spawning grounds in the South Atlantic Bight (SAB) to estuaries
via the Gulf Stream (Hare and Cowen 1996). EFH is designated as the continental shelf and inshore
pelagic waters for all lifestages of this species in all four action areas: VACAPES, Cherry Point
(CHPT), Charleston (CHASN), and Jacksonville (JAX) OPAREAs (MAFMC and ASMFC 1998a).

x

Spiny Dogfish MU – Spiny dogfish are ovoviviparous, with eggs developing internally (Burgess
2002). The offspring, known as pups, are born live as fully developed juveniles following a gestation
period of two years (Cohen 1982). Both juvenile and adult spiny dogfish are epibenthic but move
throughout the water column. They inhabit nearshore shallow waters out to the continental shelf
(Burgess 2002). EFH for this species is designated for juveniles and adults as continental shelf waters
from the Gulf of Maine to Cape Canaveral, FL, encompassing all four action areas.

x

Summer Flounder, Scup, and Black Sea Bass MU – Three temperate fish species, all demersal as
juveniles and adults, are included in this MU. EFH designated for most lifestages of all three species
in this MU includes the pelagic and demersal waters from the Gulf of Maine through the MAB
(MAFMC and ASMFC 1998b). Scup occur more northerly and have EFH designated in the
VACAPES OPAREA, while the summer flounder’s EFH extends to Cape Canaveral, FL and
encompasses all four action areas (MAFMC and ASMFC 1998b). The black sea bass is managed in
the northern extent of its range as part of this MU. However, south of Cape Hatteras, NC, the species
is managed by the SAFMC (1998) as part of the Snapper-Grouper MU. The black sea bass favors
structured habitats such as reefs and wrecks, but all of the three species make seasonal migrations
(Klein-McPhee 2002b).

x

Surfclam and Ocean Quahog MU – The two clam species included in this MU occur in sandy
substrate on the continental shelf, which is designated as EFH for the juvenile and adult lifestages
(MAFMC 1998). Designated EFH for both lifestages of the Atlantic surfclam and ocean quahog is
found in the VACAPES OPAREA while the surfclam’s EFH extends just into the most northern
corner of the CHPT OPAREA. The ocean quahog is the more northerly occurring species, with EFH
extending from the Gulf of Maine to roughly the Virginia/North Carolina border while the Atlantic
surfclam’s EFH extends further south to north of Cape Hatteras, NC (MAFMC 1998).

x

Tilefish MU – The tilefish is managed as a single species MU by the MAFMC (2000) but this species
is also one of the species included in the Snapper-Grouper MU, which is managed by the SAFMC
(1998). Eggs and larvae of tilefish are planktonic while juveniles and adults inhabit burrows or some
other type of shelter, sometimes in waters as deep as 800 m (2,625 ft) (Able et al. 1982). EFH has
been designated for all lifestages by both the MAFMC as part of the MU and the SAFMC as part of
the Snapper-Grouper MU. The MAFMC (2000) designates EFH for all lifestages of this species as
the water column from the Canadian/U.S. to the Virginia/North Carolina borders. HAPC have been
designated for all lifestages of the tilefish by the MAFMC (2000) and the SAFMC (1998). In general,
EFH for all lifestages of the tilefish occurs in the VACAPES, CHPT, CHASN, and JAX OPAREAs,
and designated HAPC are also found within all four OPAREAs.

x

Calico Scallop MU – Larval Atlantic calico scallops, the sole member of this MU, are initially
pelagic and planktonic but settle as spat. Spat primarily attach to shells of dead or living mollusks but
also objects such as navigation buoys and other floating objects (SAFMC 1998). Upon reaching 2.5
centimeters (cm) (0.98 inches [in]), Atlantic calico scallops detach and are capable of swimming
(SAFMC 1998). Larger, unattached Atlantic calico scallops prefer substrates of hard sand, sand and
shell, quartz sand, smooth sand-shell-gravel, and sand and empty shells (SAFMC 1998). EFH
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includes the Gulf Stream Current (larvae) and unconsolidated sediments from Virginia/North
Carolina to the Florida Keys for all lifestages of this species (SAFMC 1998). EFH is expected for this
species in all four OPAREAs.
x

Coastal Migratory Pelagics MU – This MU consists of five fish species, Spanish mackerel, king
mackerel, cobia, cero mackerel, and little tunny. Adult habitat of this group typically consists of
waters from the coast to the continental shelf, at depths of less than 80 meters (m), temperatures
above 20°C, and high salinities (e.g., from 32 to 36 [practical salinity units] psu for mackerels and 24
to 36 psu for cobia) (GMFMC 1998). Adults often associate with pelagic Sargassum or other floating
objects and structure such as shipwrecks and reefs (GMFMC 1998; Bester 1999). Juveniles are
primarily found offshore but sometimes use estuaries, while eggs and larvae are pelagic (GMFMC
1998). Of the five species in the MU, only king mackerel, Spanish mackerel, and cobia have
designated EFH. These EFH are designated for all lifestages in all four action areas (VACAPES,
CHPT, CHASN, and JAX OPAREAs) as bottom substrate in inshore and inner continental shelf
waters of the MAB and SAB and as the Gulf Stream for larvae (SAFMC 1998). HAPC have also
been designated in the VACAPES, CHPT, CHASN, and JAX OPAREAs.

x

Coral, Coral Reefs, and Live Bottom Habitat MU – Accounting for more than 300 species, this
MU consists of coral species (hydrocorals, fire corals, stony corals, octocorals, and black coral), coral
reefs, and live/hard bottom habitat (SAFMC 1998). Corals exist in oceanic habitats ranging from the
nearshore to the continental slopes and canyons, including intermediate shelf zones. Corals may be
the primary component of a habitat (e.g., coral reefs), contribute to a habitat (e.g., live/hard bottom
communities), or exist as individuals within a community characterized by other fauna (e.g., solitary
corals) (SAFMC 1998). Distribution of corals is contingent on a variety of environmental parameters.
Latitude-correlated environmental parameters include temperature, light, substrate, and currents. Nonlatitude-correlated or regional environmental factors that affect coral growth include surface water
circulation, substrate availability, sedimentary regimes, tidal regimes, and nutrients. EFH for this
large MU is differentiated by taxa and generally consists of varying types of benthic substrate with
varying temperature and salinity parameters specific to each of the groups (SAFMC 1998). HAPC for
all coral species and lifestages is designated at specific locations in the SAB (SAFMC 1998). EFH for
the stony corals and octocorals also occurs in the lower part of the VACAPES OPAREA and
throughout much of the shelf waters of the CHPT, CHASN, and JAX OPAREAs. HAPC are found in
all four OPAREAs.

x

Dolphin and Wahoo MU – Three fish species, including two species of dolphinfish (common and
pompano dolphinfishes) and the wahoo comprise this MU. These oceanic pelagic fishes occur
principally in subtropical to tropical waters but have been observed as far north as the Canadian
Maritimes (Manooch 1988). Juvenile and adult dolphinfish and adult wahoo associate with pelagic
Sargassum mats.. Adult dolphinfish are epipelagic but adult wahoos are generally confined to waters
with temperatures ranging from 22° to 28°C (SAFMC 2003a). EFH for all lifestages of species in this
MU includes Sargassum, the Gulf Stream and Florida Currents, and the Charleston Gyre (SAFMC
2003a). HAPC have also been designated for specific bathymetric features throughout the SAB for all
lifestages of this MU (SAFMC 2003a). EFH and HAPC are located in all four action areas
(VACAPES, CHPT, CHASN, and JAX OPAREAs).

x

Golden Crab MU – The golden deep-sea crab is typically found in highest abundance in the tropical
to sub-tropical waters of the SAB at depths of 367 to 549 m (1,204 to 1,801 ft). The occurrence and
abundance of this species is primarily driven by sediment type, with the largest catches occurring
over substrates composed of a mixture of silt-clay and foraminiferans (Wenner et al. 1987). Wenner
and Barans (1990) identified seven habitats on the continental slope inhabited by the golden deep-sea
crab, the principal of which is the ooze-covered bottom characterized by foraminifera and pteropod
debris at depths of 405 to 567 m (1,328 to 1,860 ft). The SAFMC (1998) based its EFH designations
for all lifestages on the seven habitats identified by Wenner and Barans (1990) but used additional
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survey data to expand the depth ranges of the habitats so that the continental slope from the
Chesapeake Bay to the Florida Straits is considered EFH for this species. EFH may be found in all
four OPAREAs.
x

Shrimp MU – The shrimp MU consists of five species, three penaeid shrimp (brown, pink, and
white) as well as two deepwater shrimp species (brown rock and royal red). Penaeid eggs are
demersal, and the larvae are pelagic (GMFMC 2004). Estuaries provide important nursery and adult
habitats for penaeid shrimp (GMFMC 2004). Adult penaeid shrimp also use offshore habitats, where
they are associated with soft substrates (Muncy 1984; Pattillo et al. 1997). Little is known about the
habitat preferences of the deepwater royal red shrimp, especially the early lifestages (SAFMC 1998;
GMFMC 2004). Unlike the penaeid shrimp, the royal red shrimp is not estuarine-dependent for any
part of its life cycle and is most abundant over soft substrates consisting primarily of mud (Anderson
and Linder 1971; SAFMC 1993, 1998; GMFMC 1998, 2004). Brown rock shrimp occur mainly on
soft substrate in water depths up to 180 m (590 ft) (SAFMC 1998). In general, EFH is designated as
varied inshore, pelagic, and benthic habitats from the Virginia/North Carolina border to southern
Florida. Designated EFH is found in all four OPAREAs for at least two lifestages of each shrimp
species.

x

Snapper-Grouper MU – Seventy-three species comprise this large MU and have designated EFH in
the action areas (SAFMC 1998, 2003b). Even though there is much variation in habitat use by the
many and varied species in the Snapper-Grouper MU, generalities exist. Eggs and larvae are pelagic
(SAFMC 2003b).The juveniles and adults are demersal and typically associate with artificial and
natural reefs, ledges, caves, outcropping, and hard bottom habitat (SAFMC 1983; GMFMC 1989).
Some species also use seagrass beds and other estuarine habitats (GMFMC 2004). Juvenile jack
species often associate with floating objects, such as pelagic Sargassum, and debris (GMFMC 2004).
Tilefish are typically associated with deeper waters (over 91 m depth) off the continental shelf and
upper slope (SAFMC 1983, 2003b). Both deepwater species (lower continental shelf waters; e.g., red
snapper, blackfin snapper, vermilion snapper, yellowedge grouper, goliath grouper, Warsaw grouper,
and Nassau grouper) and shallow-water species (shelf edge; e.g., yellowtail snapper, mutton snapper,
and gray snapper) are found in the action areas (SAFMC 1983; GMFMC 2004). EFH for all lifestages
of species in this MU found in the action areas include pelagic waters, currents (Gulf Stream), and
benthic substrate. EFH for all lifestages of the species in this MU are found in each of the four
OPAREAs. HAPC have also been designated in all OPAREAs for this MU as pelagic Sargassum and
specific benthic locations (SAFMC 1998).

x

Spiny Lobster MU – The generic name “spiny lobster” refers to both species in this MU, the
Caribbean spiny and ridged slipper lobsters. After spiny lobster eggs hatch, the larvae are dispersed
into offshore waters and remain in the pelagic environment as plankton while developing into postlarvae (Marx and Herrnkind 1986; Appeldoorn et al. 1987). The post-larvae settle to the seafloor in
shallow water upon reaching suitable habitat (GMFMC and SAFMC 1982; Marx and Herrnkind
1986; Appeldoorn et al. 1987). Juveniles associate with macroalgae beds and seagrass beds. Upon
reaching maturity, adult lobsters move offshore and disperse among the rocks or coral reefs (Marx
and Herrnkind 1986). EFH for spiny lobsters is designated for all lifestages and includes the Gulf
Stream as well as nearshore and offshore benthic habitats from the North Carolina/Virginia border to
the Florida Keys (SAFMC 1998). The EFH range encompasses all four possible action areas
(VACAPES, CHPT, CHASN, and JAX OPAREAs).

x

Tuna MU – Five tuna species comprise this MU, including Atlantic albacore tuna, Atlantic bigeye
tuna, Atlantic bluefin tuna, Atlantic skipjack tuna, and Atlantic yellowfin tuna. These species are
highly migratory, epipelagic fish that occur primarily in the open ocean and coastal waters
(seasonally). Information about the early lifestages of tunas is lacking as eggs and larvae are rarely
collected. Adult tuna often associate with oceanographic and physiographic features but also use
inshore habitats, especially for seasonal spawning (NMFS 1999b). EFH for the tuna species generally
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includes the waters of the continental shelf to deeper oceanic waters of the VACAPES, CHPT,
CHASN, and JAX OPAREAs (NMFS 2006).
x

Billfish MU – Four billfish comprise this MU, which consists of the Atlantic blue marlin, sailfish,
white marlin, and spearfish. These species are highly migratory, epipelagic fish that occur primarily
in the upper 300 to 600 m (984 to 1,968 ft) of the open ocean and coastal waters (seasonally); billfish
are the fastest and among the largest of predatory ocean fishes (NMFS 1999a). Information about the
early lifestages of billfish is lacking as eggs and larvae are rarely collected. Adult billfish often
associate with oceanographic and physiographic features but also use inshore habitats, especially for
seasonal spawning (NMFS 1999a). EFH for the billfish species generally includes the waters from the
outer continental shelf to deeper oceanic waters of the VACAPES, CHPT, CHASN, and JAX
OPAREAs (NMFS 2006).

x

Swordfish MU – A single species makes up this MU. Swordfish are epipelagic to mesopelagic, and
typically prefer waters warmer than 13°C (NMFS 2006). They typically undergo large migrations and
those found in the northwest Atlantic have been found to be diurnal, occupying shallow, near-coastal
bottom waters during the day and then moving to offshore surface waters at night. In oceanic waters,
swordfish migrated vertically from a depth of 500 m during the day to 90 m at night. EFH typically
includes waters from the 100-ft isobath out to the boundary of the EEZ (NMFS 2006).

x

Large Coastal Sharks MU – There are 11 species of sharks encompassed by this MU, which
includes the sandbar, silky, tiger, blacktip, bull, spinner, lemon, nurse smooth hammerhead, scalloped
hammerhead, and great hammerhead sharks. All of these species typically inhabitat the continental
shelf and display a variety of life histories. Due to the large number of varied species in this MU, it is
difficult to synopsize the life history and habitats used by these species except that all are highly
migratory (NMFS 2006).

x

Small Coastal Sharks MU - There are four species of sharks encompassed by this MU, which
includes the Atlantic sharpnose, blacknose, finetooth, and bonnethead sharks. All of these species are
small in size, generally less than 4 ft, and typically inhabitat the continental shelf. The life history and
habitats used by these species vary greatly and, as a result, it is difficult to synopsize them as a group
with the exception that all are highly migratory (NMFS 2006).

x

Pelagic Sharks MU – Five sharks comprise this MU, which consists of the shortfin mako, thresher,
oceanic whitetip, porpbeagle, and blue sharks. These species epipelagic fish that occur primarily in
the open ocean and coastal waters (NMFS 1999a). The life history and habitats used by these species
vary greatly and, as a result, it is difficult to synopsize them as a group with the exception that all are
highly migratory (NMFS 2006).

x

Prohibited Sharks MU - Nineteen species comprise this MU, including the whale, basking, sand
tiger, bigeye sand tiger, white, dusky, night, bignose, Galapagos, Caribbean reef, narrowtooth, longfin
mako, bigeye thresher, sevengill, sixgill, bigeye sixgill, Caribbean sharpnose, smalltail, and Atlantic
angel sharks. All of these species are protected from fishing pressure to their low occurrence, low
fecundity, low pup numbers, and high age of maturity. The life history and habitats used by these
species vary greatly and, as a result, it is difficult to synopsize them as a group with the exception that
all are highly migratory (NMFS 2006).

1.1.1

Types of EFH Designated in the Four Action Areas

EFH designated by the SAFMC can be classified by habitat type into several broad categories which will
be used to describe EFH and HAPC designated in the action areas:
x

Benthic Substrates (not including live/hard bottom) – Seafloor substrate on the continental shelf
and slope that consists of soft or unconsolidated sediments such as gravel, cobbles, pebbles, sand,
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clay, mud, silt, and shell fragments as well as the water-sediment interface directly above the bottom
substrate that is used by many invertebrates and demersal fish. These benthic substrate habitats are
used by a variety of species for spawning, nesting, development, dispersal, and feeding (SAFMC
1998; NMFS 1999a, 1999b).
x

Live/Hard Bottom – Areas of the seafloor associated with hard substrate such as rocks, boulders,
outcroppings of hard rock, or hard, tightly compacted sediments that support communities of living
organisms such as sponges, mussels, hydroids, amphipod tubes, red algae, bryozoans, and corals in
oceanic waters or oysters and bivalves in inshore waters (SAFMC 1998). This type of habitat is used
by many adult members of the snapper-grouper MU for feeding, shelter, and spawning (NEFMC
1998; SAFMC 1998). The SAFMC (1998) defines hard bottom as constituting “a group of
communities characterized by a thin veneer of live corals and other biota overlying assorted sediment
types”.

x

Artificial Reef – Human-made structures composed of various types of materials used primarily by
the adult lifestages, especially spawning adults (Clark and Livingstone 1982; Steimle and Figley
1996; SAFMC 1998). The SAFMC (1998) defines artificial reefs as any area within marine waters in
which suitable structures or materials have intentionally been placed for the purpose of creating,
restoring, or improving the long-term habitat for the eventual exploitation, conservation, or
preservation of the resulting marine ecosystems that are naturally established on these materials. The
SAFMC does not consider shipwrecks as EFH under this definition.

x

Pelagic Sargassum – Mats or aggregations of the pelagic species of the brown algae Sargassum
(Sargassum natans and S. fluitans) provide an important habitat for numerous fishes, especially the
larval lifestage (e.g., snapper-grouper MU). Pelagic Sargassum aggregations occur principally on the
surface of the ocean or in the upper surface layers of the water column. In the North Atlantic Ocean,
pelagic Sargassum occurs primarily within the physical bounds of the North Atlantic Gyre (or
Sargasso Sea) between 20°N and 40°N and between 30°W and the western edge of the Gulf Stream
(Dooley 1972; SAFMC 2002). As the areal extent and abundance of Sargassum at any single oceanic
location is dynamic and totally unpredictable (Butler et al. 1983), the occurrence of pelagic
Sargassum is mapped from the shoreline to the U.S. EEZ (Ruebsamen 2005).

x

Water Column – All waters from the surface to the ocean floor (but not including the ocean bottom)
comprise the water column. This habitat is important for a wide variety of species and their lifestages
(NEFMC 1998; SAFMC 1998; NMFS 1999a).

x

Currents – Surface circulation features such as the Gulf Stream provide a dispersal mechanism for
the larvae of many species (e.g., species in the snapper-grouper complex, coastal migratory pelagic
species, dolphin and wahoo, rock and royal red shrimp, and golden crabs) (SAFMC 1998). The Gulf
Stream is the dominant surface current in the SAB and flows northward and roughly parallel to the
coastline from southern Florida to Cape Hatteras, NC, where it is deflected seaward in a northeasterly
direction (Bumpus 1973). Other predominate currents designated as EFH include the Florida Current
and the Charleston Gyre.

x

Nearshore – These habitats are those found in state waters (i.e., from estuaries to 3 nautical miles
[NM] from shore) and include a diversity of habitat types, including:
–

Tidal freshwater (palustrine), estuarine, and marine emergent wetlands;

–

Tidal palustrine forested areas;

–

Estuarine scrub/shrub and mangrove habitat;

–

Submerged aquatic vegetation (seagrass, macroalgae, etc.);

–

Subtitdal and intertidal non-vegetated flats;
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–

Oyster reefs and shell banks;

–

Unconsolidated bottoms (soft sediments);

–

Tidal freshwater and tidal creeks;

–

State-designated nursery habitats; and

–

Sandy shoals of capes and offshore bars.

Undersea Warfare Training Range

None of these nearshore habitats will be located in any of the range sites and will only be a
consideration for the cable corridor.
x

HAPC – These designations encompass a variety of species and habitats within the vicinity of the
proposed USWTR range sites and their respective cable corridors, including:
–

Nearshore (0-4 m) hardbottom areas;

–

Medium to high offshore hard bottom where spawning occurs (snapper-grouper complex);

–

Offshore hard bottom (5-30 m) from Palm Beach County to Fowery Rocks, FL;

–

Sargassum;

–

Hermatypic coral habitats and reefs;

–

Manganese outcroppings on the Blake Plateau;

–

Artificial reef special management zones (SMZs);

–

The Point, Ten-Fathom Ledge, and Big Rock (NC);

–

The Charleston Bump, Hurl Rocks, Hoyt Hills, and Georgetown Hole (SC);

–

The Point off Jupiter Inlet, The Hump off Islamorda, The Marathon Hump off of Marathon, and
The Wall off the Florida Keys (FL);

–

Oculina banks and Phragmatopoma reefs (worm reefs) off central east coast of Florida;

–

Gray’s Reef National Marine Sanctuary;

–

Coastal inlets;

–

Barrier islands and the passes between them;

–

SAV and seagrass habitat;

–

Mangrove habitat;

–

Oyster/shell habitat;

–

Sandy shoals of Cape Lookout, Cape Fear, and Cape Hatteras from shore to the ends of the
shoals; and

–

State-designated nursery habitats and state-identified overwintering areas.

EFH designations by the NEFMC, the MAFMC, and the NMFS are based largely on the abundance of a
species in a given area, usually determined through trawl surveys in the case of the NEFMC and the
MAFMC, rather than a preference for a particular type of habitat. These designations make it difficult to
assess and quantify potential impacts to the EFH of a given species. In addition, designations by the
NEFMC and the MAFMC only apply to the proposed VACAPES range (Site D). To allow for a
comparison between each of the four proposed sites, the potential impacts to the habitat categories based
on the EFH designations by the SAFMC was assessed at each of the four locations.

1-13
EFH Assessment

Appendix B

EFH Assessment for the USWTR EIS/OEIS

April 2009

To determine how much EFH of each type listed above is found in the prospective range and trunk cable
corridor sites, the EFH types and percent area of each type found in the range and corridors was
calculated (Table 1-2). With two exceptions, the percent of EFH in the range/corridor is calculated by
dividing the estimated surface area of each habitat (e.g., hard bottom) by the estimated surface area of the
entire range/corridor. The first exception is for the percent of EFH in the water column, which is based on
the estimated volume (as opposed to surface area) of the range/corridor; the percentage is 100% of the
volume in all cases. The second exception is for habitat data where no surface area is known (e.g.,
artificial reefs). These types of habitats represent individual locations or geographic points that may be
present in the range and the corridor. For point features, the percent of EFH in the range/corridor is not
listed because the surface area associated with each feature is unknown.
To estimate the extent of each habitat type found within the range, the surface area of the range at each of
the four proposed sites was calculated by projecting GIS shapefiles representing each site onto a map of
the region using the North American Lambert Conformal Conic projection. Discrepancies (< 10%)
between the areas calculated using the GIS shapefiles and the extent of the instrumented area stated in
Chapter 2 of the USWTR EIS/OEIS of 1,713 square kilometers (km2) (500 square nautical miles [NM2])
are most likely attributable to the level of precision in creating the GIS shapefiles, and should not greatly
affect the results of the impact analysis. The geographic location of the ranges has not been fixed to allow
some flexibility in mitigating potential impacts by moving the range slightly along the shelf.
The linear path in which the trunk cable will be laid has yet to be mapped; the trunk cable will connect the
instrumented range to the shore facility. To allow for some deviation in the precise location of the trunk
cable pathway and ensure that all EFH potentially impacted by the burial of the trunk cable is considered
in the impact analysis, a triangularly shaped corridor was instead defined. The triangular cable corridor
was delineated from the two most shoreward corners of each range to the associated shore facility. Within
this triangularly shaped corridor, the equipment used to bury the trunk cable will impact a 5 m (16 ft)
wide path. As a means of making a more conservative estimate of potential impacts on EFH, the longest
distance from the range to the shore facility was chosen as the trunk cable pathway, even though it is
more likely that the actual pathway will be shorter and originate closer to the center of the shoreward
border of the range.
Point data (e.g., the geographic locations of artificial reefs) represented in this section have no surface
area and are therefore not considered in any calculations based on surface area estimations (Table 1-2).
Furthermore, the number of point data features visible on maps in this section may not equal the number
of point data features stated in the text for a particular habitat (e.g., Site C, Artificial Reef EFH in Figure
1-11 and Table 1-2). This apparent discrepancy is not an error in either the map or the text but occurs
when point data features, especially features such as artificial reefs that are located in extremely close
proximity to one another, are mapped at a small scale. Point features may often not appear as discrete
features unless mapped at a larger scale.

1-14
EFH Assessment

Appendix B

USWTR
Site
(OPAREA)

Table 1-2.
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EFH Assessment

EFH Type
a
Benthic Substrates
Live/Hard Bottom
Artificial Reef
Pelagic Sargassum
Water Column
Currents
Nearshore
HAPC
Benthic Substratesa
Live/Hard Bottom
Artificial Reef
Pelagic Sargassum
Water Column
Currents
Nearshore
HAPC
Benthic Substratesa
Live/Hard Bottom
Artificial Reef
Pelagic Sargassum
Water Column
Currents
Nearshore
HAPC

Range
Area
(km2)
1,535
1,535
1,535
1,535
1,535
1,535
N/A
1,535
1,471
1,471
1,471
1,471
1,471
1,471
N/A
1,471
1,639
1,639
1,639
1,639
1,639
1,639
N/A
1,639

Area of
known
EFH Type
in Range
(km2)
935
600
N/A
VAR
1,535
1,535
N/A
VAR
1,285
186
N/A
VAR
1,471
1,471
N/A
VAR
1,534
105
N/A
VAR
1,639
1,639
N/A
VAR

1-15

Percent of
Range
Designated
as EFH
Type*
(%)
61
39
N/A
VAR
100
100
N/A
VAR
87
13
N/A
VAR
100
100
N/A
VAR
94
5
N/A
VAR
100
100
N/A
VAR

EFH
Type
Points
in
Range
(#)
N/A
11
0
N/A
N/A
N/A
N/A
146
N/A
6
0
N/A
N/A
N/A
N/A
79
N/A
12
0
N/A
N/A
N/A
N/A
12
Corridor
Area
2
(km )
2,085
2,085
2,085
2,085
2,085
2,085
2,085
2,085
1,217
1,217
1,217
1,217
1,217
1,217
1,217
1,217
1,835
1,835
1,835
1,835
1,835
1,835
1,835
1,835

Area of
known
EFH Type
in Corridor
(km2)
1,888
197
N/A
VAR
2,085
1,432
7
VAR
947
270
N/A
VAR
1,217
898
8
VAR
1,637
204
N/A
VAR
1,835
1,691
7
VAR

Percent of
Corridor
Designated as
EFH Type*
(%)
91
9
N/A
VAR
100
69
0.33
VAR
78
22
N/A
VAR
100
74
0.69
VAR
89
11
N/A
VAR
100
92
0.38
VAR
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EFH
Type
Points in
Corridor
(#)
0
25
106
N/A
N/A
N/A
0
0
N/A
4
12
N/A
N/A
N/A
N/A
23
N/A
2
0
N/A
N/A
N/A
0
15

Total Area (km2), percentage of known EFH, and number of individual EFH locations by known habitat type for each of the four
proposed USWTR sites and corresponding trunk cable corridors.

EFH Assessment

A
(Jacksonville)

B
(Charleston)

C
(Cherry Point)

EFH Type
Benthic Substratesa
Live/Hard Bottom
Artificial Reef
Pelagic Sargassum
Water Column
Currents
Nearshore
HAPC

Range
Area
(km2)
1,591
1,591
1,591
1,591
1,591
1,591
N/A
1,591

Includes all sediment types excluding areas of live/hard bottom

EFH Assessment

*Based on existing surveys (SEAMAP 2001, 2007)

VAR = Variable

April 2009

Area of
known
EFH Type
in Range
(km2)
1,591
0
N/A
VAR
1,591
0
N/A
0

1-16

Percent of
Range
Designated
as EFH
Type*
(%)
100
0
N/A
VAR
100
0
N/A
0

EFH
Type
Points
in
Range
(#)
N/A
1
0
N/A
N/A
N/A
N/A
0
Corridor
Area
2
(km )
1,480
1,480
1,480
1,480
1,480
1,480
1,480
1,480

Area of
known FH
Type in
Corridor
(km2)
1,480
0
N/A
VAR
1,480
0
51
0

Percent of
Corridor
Designated as
EFH Type*
(%)
100
0
N/A
VAR
100
0
3
0
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EFH
Type
Points in
Corridor
(#)
N/A
22
5
N/A
N/A
N/A
0
0

Total Area (km2), percentage of known EFH, and number of individual EFH locations by known habitat type for each of the four
proposed USWTR sites and corresponding trunk cable corridors (cont.).

N/A = Not applicable. No surface area information is available for GIS point data

a

USWTR
Site
(OPAREA)

Table 1-2.

EFH Assessment for the USWTR EIS/OEIS

D
(VACAPES)

EFH Assessment

1.1.2
x

Undersea Warfare Training Range

Site A—Jacksonville

Benthic Substrate EFH (not including live/hard bottom substrate)
Range  There are 1,535 km2 (448 NM2) of benthic substrate in the range. Of this, 935 km2 (273
NM2) (61%) are designated as benthic substrate EFH (not including live/hard bottom) (Figure 1-1;
Table 1-2) because 21 of the 88 species of fish and invertebrates encompassing 11 MUs use this area
as EFH (Table A-1). The benthic substrates within the range that appear along the outer continental
shelf and shelf break (~ 40 to 100 m [~ 131 to 329 ft]) are mostly carbonate sediments (medium to
fine grain) that make up between 50% and 95% of sediments on the outer Florida-Hatteras Shelf and
the adjacent Florida-Hatteras Slope (Jones et al. 1985; Emery and Uchupi 1972). Farther seaward on
Blake Plateau, between 85% and 93% of sediments are composed of carbonate (Jones et al. 1985;
Emery and Uchupi 1972).
Corridor  The area of the Site A corridor is 2,085 km2 (608 NM2). Of this area, 1,888 km2 (550
NM2) or 91% is designated as benthic substrate EFH (not including live/hard bottom) (Figure 1-1;
Table 1-2) because 18 of the 88 species of fish and invertebrates encompassing eight MUs use this
area as EFH (Table A-2). The benthic substrates in the corridor are similar to the range benthic
substrates but the non-carbonate sediments, present in largest quantities in the corridor, are composed
primarily of quartz, feldspar, glauconite, and phosphorite, with quartz comprising most of the
nearshore, fine-grained sand (Jones et al. 1985).

x

Live/Hard Bottom EFH
Range  Of the 1,535 km2 (448 NM2) of area in the range, 1,053.5 km2 (307 NM2) have been
surveyed for hard bottom substrate and 600 km2 (175 NM2) have been identified as hard bottom
(SEAMAP 2001, 2007). The SAFMC has designated this substrate, which is 57% of the surveyed
area and 39% of the range, as live/hard bottom EFH (Figure 1-1; Table 1-2) for 18 of 52 species of
fish and invertebrates encompassing six MUs (Table A-1). Shipwrecks exist in the range but are not
depicted in the Figure 1-1 since they are not considered EFH by SAFMC.
The range is located in the southern portion of the Georgia Bight where the shelf is wide and gently
slopes seaward. Throughout the shelf within the range, hard bottom consists of rock scarps, rock
ledges, and flat top rocks with undercut channels that support sessile and colonizing organisms
(Moser et al. 1995). The live/hard bottom communities in the range consist of hard and soft corals,
bryozoans and sponges, and macroalgae, and support numerous snapper-grouper MU species (e.g.,
snapper-grouper complex) (BLM 1976; NOAA 2005). Live/hard bottom communities in the range are
found on the relict rock-ridge system that extends along the shelf break and originated from the
Holocene era. The rock-ridge system is composed of consolidated sediments, limestone algae, and
sandstone (Kirby-Smith 1989; SEAMAP 2001, 2007).
The live/hard bottom communities in the range mostly contain deepwater corals, sponges, and
amphipod tubes that support a myriad of fish species (BLM 1976). Threats to deep sea corals are
mainly from trawling by modern fishing vessels, although gas exploration, drilling, seabed extraction,
cable laying, and mining are just as destructive (Puglise et al. 2005; Morgan et al. 2006). Because
deep sea corals are fragile, slow growing, and in some cases thousands of years old, physical
anthropogenic impacts have lasting devastating effects (Roberts and Hirshfield 2004). Deep sea corals
are fragile habitats that are now believed to contain more species than their shallow water
counterparts but face serious danger from man-made threats, such as bottom fishing gear, ocean
dumping, and mineral exploration (Freiwald et al. 2004). The deepwater coral reef known as the East
Florida Lophelia Reefs grows on top of a ridge system extending along the shelf break. Lophelia
pertusa is an ahermatypic hard coral found in all oceans, except at the poles. Its global depth range is
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Figure 1-1.

April 2009

Location of benthic substrate and known live/hard bottom essential fish habitat (EFH) within
the proposed Site A (Jacksonville) Undersea Warfare Training Range (USWTR) and
corresponding trunk cable corridor, and surrounding Jacksonville Operating Area
(OPAREA). Source data: SEAMAP (2001, 2007).
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60 to 2,170 m (197 to 4,167 ft), but within the vicinity of the Site A range it is found in water depths
between 200 and 500 m (656 and 1,640 ft) and temperatures around 10°C (Stetson et al. 1962; Ross
2004; NOAA 2005, 2006). Lophelia pertusa can form colonies up to 10 m (33 ft) high creating
cauliflower-like frameworks and coral banks (Reed 2002) supporting commercially important species
such as snapper-grouper MU species (Ross 2004).
The SAFMC has already developed strategies and plans to protect deep sea coral and sponge habitat.
For example, there is a proposed HAPC site for the East Florida Lophelia Reef site located near Site
A, which would prohibit bottom fishing gear and anchoring (SAFMC 2006a). In addition to the
proposed HAPC near Site A, corals are protected under the SAFMC FMP for corals. This plan states
that: “The Coral, Coral Reef and Live/Hardbottom Habitat Plan prohibits the harvest of stony corals,
sea fans, coral reefs, and live rock except as authorized for scientific and educational purposes”
(SAFMC 2006b).
Corridor  The corridor at Site A has an area of 2,085 km2 (608 NM2). Of this area, 1,588.5 km2 (462
NM2) have been surveyed for hard bottom substrate, and 197 km2 (449 NM2), or 12% of the surveyed
area and 9% of the corridor, have been identified as hard bottom (SEAMAP 2001, 2007) (Figure 1-1;
Table 1-2). Seventeen of the 51 species of fish and invertebrates encompassing five MUs use this area
as EFH (Table A-2). The depiction of hard bottom is patchy due to a lack of data. The majority of
hard bottom on the shelf off the coast of Florida in the corridor includes limestone outcroppings,
coquina shells, and coral skeletal accretions that are colonized by sessile and colonial organisms
(Jones et al. 1985). Shipwrecks exist in the range but are not depicted in the Figure 1-1 since they are
not considered EFH by SAFMC.
x

Artificial Reef EFH
Range  There are no artificial reefs in the range.
Corridor  Within the corridor which encompasses 2,085 km2 (608 NM2), 106 artificial reef
complexes are designated as EFH (Figure 1-2; Table 1-2). Five species of fish and invertebrates
encompassing two MUs use this area as EFH (Table A-2). The Florida Fish and Wildlife
Conservation Commission (FFWCC), Division of Marine Fisheries, Bureau of Marine Fisheries
Management supervises Florida’s artificial reef program (FFWCC 2006).
Florida has strict guidelines as to what can be used as artificial reef material and the U.S. Army Corps
of Engineers and Florida Department of Environmental Protection determines what materials can be
used. Artificial reefs in Florida are composed of the following, in order of abundance: secondary
concrete fixtures (43%), concrete modules (24%), military equipment (11%), ships and barges (11%),
scrap steel (6%), and limestone (3%) (FFWCC 2006). Some of the most common species that occupy
artificial reefs in Florida are in the snapper-grouper MU (e.g., gray snapper and vermillion snapper)
(FFWCC 2006).

x

Pelagic Sargassum EFH
Range  All of the 1,535 km2 (448 NM2) of the range could potentially contain pelagic Sargassum at
any given time (Table 1-2). Twenty of the 52 species of fish and invertebrates encompassing three
MUs use this habitat as EFH (Table A-1). Pelagic Sargassum has the potential to occur at any time,
but is not always going to be present. Its distribution is dependent on winds and currents. It
aggregates into floating mats called windrows and aligns itself in strips with the Gulf Stream which
acts as a “conveyor belt” for many species of fish and invertebrates (Dooley 1972; Butler et al. 1983).
The temperature requirements for Sargassum change seasonally but range from 15°C in the winter to
28°C in the summer (Garrison 2004). Sargassum also has high light requirements, and tolerates
salinities between 35 and 36 psu (Hanisak and Samuel 1987; Garrison 2004). Sargassum is most
abundant in the late fall after its summer growth period (Butler et al. 1983).

1-19
EFH Assessment

Appendix B

EFH Assessment for the USWTR EIS/OEIS

Figure 1-2.

April 2009

Artificial reefs designated as essential fish habitat (EFH) within the proposed Site A
(Jacksonville) Undersea Warfare Training Range (USWTR) and corresponding trunk cable
corridor, and surrounding Jacksonville Operating Area (OPAREA). Source data: GDNR
(2001), Veridian (2001), FFWCC (2004), NCDMF (2005), and SCMRD (2005).
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Corridor  All of the 2,085 km2 (608 NM2) of the corridor could potentially contain pelagic
Sargassum at any given time (Figure 1-2; Table 1-2). Twenty of the 51 species of fish and
invertebrates encompassing 3 MUs use this area as EFH (Table A-2). Pelagic Sargassum in the
corridor provides the same opportunities for fish and invertebrates as it does within the range and
requires the same environmental parameters to survive (see above). In the corridor it not only aligns
itself with the western edge of the Gulf Stream but it also aligns with surface currents created by
prevailing winds and forms windrows that commonly wash up on beaches (Butler et al. 1983).
x

Water Column EFH
Range  The entire water column (100%) in the range is designated as EFH (Table 1-2) because 39
of the 52 species of fish and invertebrates encompassing 13 MUs use this area as EFH (Table A-1).
The water column can be categorized into three layers: a surface water layer, a thermocline, and a
deepwater layer (Schmitz et al. 1987). In the range the water column extends from 40 to 400 m (~131
to 1,312 ft). Circulation in the water column is controlled by both wind and water density, with winddriven circulation dominating in the upper 100 m (329 ft) of the water column (Schmitz et al. 1987).
The upper 100 m (329 ft) of the water column are controlled by wind driven circulation and below
that, circulation is controlled through differences in water density which influence the thermocline
and create vertical circulation, transporting nutrients and organisms to the surface (Schmitz et al.
1987). Plankton are organisms (e.g., fish eggs) found throughout the water column in the range. They
support the oceanic food web and drift with the circulation in the water column and provide nutrition
for many commercially important fish species (Parsons et al. 1984). The water column in the range
also supports different lifestages of fish classified as highly migratory species (Table A-1).
Corridor  All of the water column (100%) in the corridor is designated as water column EFH
(Figure 1-4; Table 1-2) because 39 of the 51 species of fish and invertebrates encompassing 11 MUs
use this area as EFH (Table A-2). The main difference is the depth of the water column in the corridor
which extends from ~ 40 to < 1 m (~ 130 to < 3 ft), and is subject to greater seasonal fluctuations in
temperature and salinity. The water column in the corridor is also a popular spawning ground for
snapper-grouper MU species because of its dynamic properties (i.e., mixing properties, temperature
fluctuations, and proximity to estuaries and bays).

x

Currents EFH
Range  The entire range (100%) is designated as currents EFH due to its relation to the Gulf Stream
(Figure 1-3; Table 1-2). Twenty-nine species of fish and invertebrates encompassing nine MUs use
this area as EFH (Table A-1). Currents on the continental shelf fluctuate seasonally and are
predominantly wind driven, but are also influenced by tides, transient storm systems, changes in
density caused by fresh water input, and intrusion by Gulf Stream waters (Shen et al. 2000;
Marmorino et al 2002; Lentz et al. 2003). The dominant current in the range is the Gulf Stream which
is a strong surface current that flows parallel to the coastline and transports warm equatorial waters
into the cooler water of the North Atlantic (Garrison 2004). Frontal eddies commonly occur when the
distance between the Gulf Stream and the coast is the greatest, such as off the coast of northern
Florida (Yoder et al. 1981). These eddies often take the form of finger-like extensions that protrude
onto the shelf, folding back to enclose a cold, nutrient-rich core of water upwelled from deep within
the Gulf Stream (Mann and Lazier 1996).
Eddies and meanders extending from the Gulf Stream also play a critical role in transporting fish and
invertebrates (particularly at the larval lifestage) from shelf waters into Gulf Stream waters.
Corridor  Current EFH covers approximately 1,432 km2 (418 NM2), or 69%, of the corridor closest
to the proposed range (Figure 1-3; Table 1-2). This accounts for the westernmost meandering of the
Gulf Stream as it flows north along the coast. Twenty-nine species of fish and invertebrates
encompassing nine MUs use this area as EFH (Table A-2).
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Figure 1-3.

April 2009

Location of currents as essential fish habitat (EFH) within the proposed Site A (Jacksonville)
Undersea Warfare Training Range (USWTR) and corresponding trunk cable corridor, and
surrounding Jacksonville Operating Area (OPAREA). Source data: SAFMC (2008).
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Undersea Warfare Training Range

Nearshore Habitat EFH
Range  There are no nearshore habitats in the range.
Corridor  Less than 1% (Table 1-2) of nearshore habitat is designated as EFH. Forty-five of the 51
species of fish and invertebrates have designated EFH in the corridor encompassing 14 MUs (Table
A-2). The SAFMC considers nearshore EFH (state waters) to include tidal freshwater; estuarine
emergent vegetated wetlands (flooded salt marsh, brackish marsh, and tidal creeks); submerged
rooted vascular plants (SAV); oyster reefs and shell banks; soft sediment bottom, hard bottom, ocean
high-salinity surf zones, artificial reefs, and estuarine water column (SAFMC 1998). The nearshore
habitat in the corridor is located in northeastern Florida near Jacksonville, FL and includes SAV,
water column, and benthic substrates which are all EFH (hard and soft bottom).

x

HAPC
Range  Of the 1,535 km2 (448 NM2) of habitat in the range, surface waters are designated as HAPC
when Sargassum is present (Figure 1-4; Table 1-2). Twenty-five of the 52 species of fish and
invertebrates encompassing five MUs use this area as HAPC (Table A-1). HAPC are a subset of EFH
and are areas of concern due to important ecological functions, the rarity of the habitat, the presence
of stressful influences from man (e.g., trawling), or the sensitivity of the habitat to human-induced
degradation (NMFS 2002a). The range has pelagic Sargassum (the most common HAPC), which is
spawning habitat for coastal migratory pelagics MU species. Pelagic Sargassum in the range is
dependent on currents and seasons (Dooley 1972). It aggregates into floating mats called windrows
and aligns itself in strips with the Gulf Stream which acts as a conveyor belt for many species of fish
and invertebrates transiting from the south to the north (Dooley 1972; Butler et al. 1983).
Sargassum temperature requirements change seasonally, ranging from 15°C in the winter to 28°C in
the summer months (Garrison 2004). It also has high light requirements, and tolerates salinities
between 35 and 36 psu (Hanisak and Samuel 1987; Garrison 2004). Sargassum is most abundant in
the late fall after its summer growth (Butler et al. 1983). The range also includes 146 benthic HAPC
which includes the live/hard bottom communities used for spawning by members of the snappergrouper complex mentioned above.
Corridor  There are 2,085 km2 (608 NM2) of habitat in the corridor, and, like the range, surface
waters in the corridor are designated as HAPC when Sargassum is present (Figure 1-4; Table 1-2).
Twenty-six of 51 species of fish and invertebrates encompassing six MUs use this area as HAPC
(Table A-2). HAPC in the corridor include only pelagic Sargassum, the presence of which provides
the same opportunities for fish and invertebrates as it does within the range. In the corridor pelagic
Sargassum also aligns with surface currents created by prevailing winds and forms windrows that
commonly wash up on beaches (Butler et al. 1983). No benthic HAPC are designated in the corridor.
Sargassum temperature requirements change seasonally, ranging from 15°C in the winter to 28°C in
the summer months (Garrison 2004). It also has high light requirements, and tolerates salinities
between 35 and 36 psu (Hanisak and Samuel 1987; Garrison 2004). Sargassum is most abundant in
the late fall after its summer growth (Butler et al. 1983).
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Figure 1-4.

April 2009

Location of surface waters and known benthic substrates (including biogenic reef
communities) as habitats of particular concern (HAPC) within the proposed Site A
(Jacksonville) Undersea Warfare Training Range (USWTR) and corresponding trunk cable
corridor, and surrounding Jacksonville Operating Area (OPAREA). Source data: GDAIS
(2005); Sedberry (2005).
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1.1.3
x

Undersea Warfare Training Range

Site B—Charleston

Benthic Substrate EFH (not including live/hard bottom substrate)
Range  The area of the range for Site B is 1,471 km2 (428 NM2). Of this area, 1,285 km2 (375 NM2),
or 87%, of the total area is designated as EFH for nine MUs or 23 species (Figure 1-5; Table 1-2;
Table A-3). Benthic substrates (not including live/hard bottom substrate) defined as EFH by the
SAFMC are seafloor substrates on the continental shelf that consist of soft sediments such as gravel,
cobbles, pebbles, sand, clay, mud, silt, and shell fragments, as well as the water-sediment interface
directly above the bottom substrate. The Site B range encompasses the outer continental shelf (~30 to
200 m [98 to 656 ft]) to upper continental slope (from ~200 to ~400 m [~329 to ~1,312 ft]). The
benthic substrate found in the range is composed primarily of quartzite or calcium carbonate (25% to
75%) sand (Hollister 1973; Amato 1994; USGS 2000). In addition to the dominant sandy substrate,
the range sits directly over areas of sand or silty clay, clayey or silty sand, and an area of equal parts
sand, silt, and clay (Amato 1994; Tucholke 1987; USGS 2000). The percentage of calcium carbonate
in the sediments increases from between 25% and 75% to greater than 75% over Blake Plateau, which
overlaps with the southeastern half of the range.
Corridor  There are 1,217 km2 (354 NM2) of benthic substrate EFH (not including live/hard bottom)
in the corridor. Of this area, 947 km2 (276 NM2), or 78%, is designated as benthic substrate EFH (not
including hard bottom substrate) (Figure 1-5; Table 1-2) because 18 of the 56 species of fish and
invertebrates encompassing five MUs use this area EFH (Table A-4). Non-carbonate sediments,
present in largest quantities on the inner shelf, are composed primarily of quartz, feldspar, glauconite,
and phosphorite, with quartz comprising most of the nearshore, fine-grained sand (Jones et al. 1985).
The corridor at Site B is dominated by quartzite sandy sediments with some small areas of gravely
sand (USGS 2000). Areas of calcium carbonate are mixed in with quartzite sand in this region and
range between 25% and 75% calcium carbonate (Hollister 1973). The layers of sand and gravel found
on the Florida-Hatteras Shelf and Slope are much thinner than those found north of Cape Hatteras,
NC due primarily to the erosion and suspension induced by the Gulf Stream. Within the corridor,
there are also numerous shoals and sand waves that extend from the coast across the continental shelf
(Emery and Uchupi 1972; Murray and Thieler 2004). Shoals and sand waves are prominent
physiographic features that contribute to benthic EFH in the corridor.

x

Live/Hard Bottom EFH
Range  Of the 1,471 km2 (428 NM2) of area in the range, 668 km2 (195 NM2) have been surveyed
for hard bottom substrate and 186 km2 (54 NM2) have been identified as hard bottom substrate
(SEAMAP 2001, 2007). The SAFMC has designated this substrate, which is 95% of the surveyed
area, as live/hard bottom EFH (Figure 1-5; Table 1-2) for 19 species of fish and invertebrates
encompassing six MUs (see also Table A-3). Throughout the shelf within the range, hard bottom
substrate consists of rock scarps, rock ledges, and flat top rocks with undercut channels (BLM 1976;
Moser et al. 1995; SEAMAP 2001). Within the range, a relict rock ridge exists encrusted with fauna
and flora (live/hard bottom communities) and extends from Cape Hatteras, NC south to Florida along
the shelf break. This rock originated in the Holocene era and was created by consolidated sediments,
limestone algae, and sandstone (BLM 1976; Kirby-Smith 1989; SEAMAP 2001). No hard bottom
substrate is shown on the slope beyond ~190 m (623 ft); however, this does not mean that hard
bottom does not exist beyond this point, only that no surveys took place beyond that point. Overall,
the slope region within the range is relatively smooth with no canyons (Milliman and Wright 1987).
Shipwrecks exist in the range but are not depicted in the Figure 1-5 since they are not considered EFH
by SAFMC.
The live/hard bottom communities in the range mostly contain deepwater corals, sponges, and
amphipod tubes that support a myriad of fish species (BLM 1976). Threats to deep sea corals are
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Location of benthic substrate and known live/hard bottom essential fish habitat (EFH) within
the proposed Site B (Charleston) Undersea Warfare Training Range (USWTR) and
corresponding trunk cable corridor, and surrounding Charleston Operating Area (OPAREA).
Source data: SEAMAP (2001, 2007)
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mainly from trawling by modern fishing vessels, although gas exploration, drilling, seabed extraction,
cable laying, and mining are just as destructive (Puglise et al. 2005; Morgan et al. 2006). Because
deep sea corals are fragile, slow growing, and in some cases thousands of years old, physical
anthropogenic impacts have lasting devastating effects (Roberts and Hirshfield 2004). Deep sea corals
are fragile habitats that are now believed to contain more species than their shallow water
counterparts but face serious danger from man-made threats, such as bottom fishing gear, ocean
dumping, and mineral exploration (Freiwald et al. 2004).
The areas of hard bottom substrate that occur within the range support hard and soft corals,
bryozoans, and sponges, as well as numerous snapper-grouper MU species (BLM 1978; NOAA
2005). In addition there are two deepwater coral reefs known as the Lophelia Reefs that grow on top
of a ridge system extending along the shelf break. Lophelia pertusa is an ahermatypic hard coral
found in all oceans, except at the poles. Its global depth range is 60 to 2,170 m (197 to 4,167 ft), but
within the vicinity of the Site B range it is found in water depths between 200 and 500 m (656 and
1,640 ft) and temperatures around 10°C (Stetson et al. 1962; Ross 2004; NOAA 2005, 2006).
Lophelia pertusa can form colonies up to 10 m (33 ft) high creating cauliflower-like frameworks and
coral banks (Reed 2002) supporting commercially important species such as snapper-grouper MU
species (Ross 2004). The Savannah lithoherms, located in the southeastern portion of Site B, consist
of dense mounds of Lophelia pertusa and Enallopsammia profunda, and are located 167 km (90 NM)
off the coast of Savannah along the western edge of the Blake Plateau in water depths of 490 to 550
m (1,608 to 1,805 ft) (Reed and Ross, 2005; Reed et al., 2006). The L. pertusa mounds reach 30 to 60
m (98 to 197 ft) in height and occur along the Florida-Hatteras slope on the Charleston Bump (450 to
850 m [1,476 to 2,789 ft]) (Reed et al., 2006). The north faces of the lithoherms have exposed black
phosphoritic pavements that support coral mounds. The mounds have a NNE-SSW orientation, are 10
m (33 ft) in height, average 1 km (3,281 ft) in length, and have 25° to 37° slopes (Reed et al., 2006).
In addition to L. pertusa there are other coral and sponge species (10% of the total live coverage)
found on the north faces of the high relief mounds such as black coral (Antipathes sp.), octocorals
(gorgonians), and numerous species of sponges (fan sponges [Phakellia sp.], and glass sponges
[Hexactinellida]) (Reed et al., 2006). The south slopes of the lithoherms have less of a slope (10°) and
90% of their substrate consists dead of L. pertusa and coarse sand (Reed et al., 2006).
Besides Madrepora oculata, no other coral species are found associated with L. pertusa in this area
(Ross 2004). The SAFMC has already developed strategies and plans to protect deep sea coral and
sponge habitat. For example, there is a proposed HAPC site for the Savannah Lithoherms Lophelia
Reef site located near Site B, which would prohibit bottom fishing gear and anchoring (SAFMC
2006a). In addition to the proposed HAPC near Site B, corals are protected under the SAFMC FMP
for corals. This plan states that: “The Coral, Coral Reef and Live/Hardbottom Habitat Plan prohibits
the harvest of stony corals, sea fans, coral reefs, and live rock except as authorized for scientific and
educational purposes” (SAFMC 2006b).
Corridor  The corridor at Site B has an area of 1,217 km2 (354 NM2). Of this area, 417 km2 (122
NM2) have been surveyed for hard bottom substrate, and 270 km2 (79 NM2), or 22%, have been
identified as hard bottom (SEAMAP 2001, 2007) (Figure 1-5; Table 1-2). Fifteen of the 56 species of
fish and invertebrates encompassing four MUs use this area as EFH (Table A-4). Within the corridor
there are hard bottom data that were compiled by SEAMAP (2001). Shipwrecks exist in the range but
are not depicted in the Figure 1-5 since they are not considered EFH by SAFMC. The majority of the
hard bottom substrate in the corridor consists of rock outcroppings that have high, medium, and low
relief forming scarps and ramps covered with thin layers of sediment (Emery and Uchupi 1972;
Kirby-Smith 1989). The hard bottom closest to shore (around the shoals) is composed of medium to
high relief flat-top rocks with undercut regions suggesting that strong currents are eroding the rocks in
this area (Kirby-Smith 1989). Several live/hard bottom communities are found at shallower depths
between 16 to 27 m (53 to 89 ft) off the coasts of North Carolina and South Carolina (BLM 1981;
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SAFMC 1998). Farther offshore in the corridor, there are boulders and ledges supporting various
encrusting fauna and flora (Kirby-Smith 1989).
The live/hard bottom communities in the corridor grow on top of exposed hard bottom and are
composed of temperate hard (e.g., Oculina arbuscula) and soft corals, invertebrates, amphipods and
many commercial fish species (Huntsman and Macintyre 1971). Off the coast of South Carolina,
Georgia, and northern Florida the abundance of benthic communities (e.g., sponges, hard and soft
corals, mollusks, decapods, echinoderms, and ascidians) remains consistent throughout the year on
the inner shelf, because water temperatures are warmer and oceanographic conditions remain
relatively consistent (Wenner et al. 1984).
x

Artificial Reef EFH
Range  There are no known artificial reefs located in the proposed USWTR Site B.
Corridor  Within the 1,217 km2 (354 NM2) of area in the corridor there are 12 artificial reefs
designated as EFH (Figure 1-6; Table 1-2) because four of the 56 species of fish and invertebrates
encompassing four MUs use this area as EFH (Table A-4). The South Carolina Department of Natural
Resources (SCDNR) established an artificial reef program in 1973. The artificial reef program is
managed by the Office of Fisheries Management (OFM). SCDNR sites range in depth from 3 to 33 m
(10 to 108 ft) and up to 56 km (30 NM) offshore. Sunken vessels are the most common reef material
used along with concrete pipe, concrete bridges, steel docks, and military aircraft (SCDNR 2006).
Ten thousand reefballs were deployed off the coast of South Carolina at 11 artificial reef complexes
(RBF 2003). Various reeffish such as black sea bass and snappers (Lutjanidae) are attracted to these
artificial structures (SCDNR 2006). Artificial reefs create ledges and caves, supplementing the natural
hard bottom found in the corridor and attracting a variety of fish species with designated EFH (e.g.,
snapper-grouper complex).

x

Pelagic Sargassum EFH
Range  All 1,471 km2 (428 NM2) of the range could potentially contain pelagic Sargassum at any
given time (Table 1-2). Twenty of the 56 species of fish and invertebrates encompassing two MUs
use this area as EFH (Table A-3). Pelagic Sargassum is defined by the SAFMC as mats or
aggregations of the brown algae Sargassum (Sargassum natans and S. fluitans) which provides an
important habitat for numerous fishes, especially larval lifestages (e.g., snapper-grouper MU). The
SAFMC considers that pelagic Sargassum can occur from shore to the outer limits of the U.S. EEZ
(SAFMC 1998). Pelagic Sargassum has the potential to occur throughout the entire range but will not
always present in all parts of the range as its distribution is highly dependent on surface currents and
near-surface winds. Sargassum aggregates into floating mats, forming windrows that align with the
Gulf Stream, which acts as a conveyor belt for many species of fish and invertebrates transiting from
the south to the north (Dooley 1972; Butler et al. 1983).
Sargassum temperature requirements change seasonally, ranging from 15°C in the winter to 28°C in
the summer months (Garrison 2004). Sargassum also has high light requirements, and tolerates
salinities between 35 and 36 psu (Hanisak and Samuel 1987; Garrison 2004). Sargassum is most
abundant in the late fall after its summer growth period (Butler et al. 1983).
Corridor  All 1,217 km2 (354 NM2) of the corridor could potentially contain pelagic Sargassum at
any given time (Table 1-2). Nineteen of the 56 species of fish and invertebrates encompassing three
MUs use this area as EFH (Table A-4). Pelagic Sargassum in the corridor provides the same
opportunities for fish and invertebrates as it does within the range and requires the same
environmental parameters to survive. In the corridor Sargassum not only aligns in windrows with the
western edge of the Gulf Stream but may also form into localized windrows aligned with surface
currents created by prevailing winds over the shelf. Sargassum commonly washes up on beaches in
the region (Butler et al. 1983).
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Figure 1-6.

Undersea Warfare Training Range

Location of artificial reefs as essential fish habitat (EFH) within the proposed Site B
(Charleston) Undersea Warfare Training Range (USWTR) and corresponding trunk cable
corridor, and surrounding Charleston Operating Area (OPAREA). Source data: SCMRD
(2005).
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Water Column EFH
Range  All (100%) of the water column in the 1,471 km2 (428 NM2) range is designated as EFH
(Table 1-2) because 38 of the 56 species of fish and invertebrates encompassing 15 MUs use this area
as EFH (Table A-3). The water column can be generally described as three layers: a surface layer
extending to a depth of about 100 m (328 ft), a thermocline, and a deepwater layer extending from the
bottom of the thermocline to the seafloor (Schmitz et al. 1987). The water column in the range
extends from a depth of ~30 to 324 m (~98 to 1,063 ft). Circulation in the water column is controlled
by both wind and differences in water density, with wind-driven circulation dominating in the upper
100 m (328 ft) of the water column (Mann and Lazier 1996). Below 100 m (328 ft) circulation is
controlled primarily by differences in water density, which creates vertical circulation that transports
nutrients and organisms into the surface layer when the forces influencing mixing are strong (Schmitz
et al. 1987). Plankton consists of passively floating organisms found throughout the water column in
the range. They are at the base of the oceanic food web and drift with the prevailing circulation;
zooplankton also migrates vertically through the water column on a daily basis. Plankton provides
nutrition for many commercially important fish species at various lifestages (Parsons et al. 1984). The
water column is also a popular spawning ground for many different fish species such as the snappergrouper MU. The water column in the range also supports different lifestages of fish classified as
highly migratory species (Table A-3).
Corridor  All (100%) of the water column in the 1,217 km2 (354 NM2) corridor is designated as
water column EFH (Table 1-2) because 38 of the 56 species of fish and invertebrates encompassing
11 MUs use this area as EFH (Table A-4). The main difference in the water column between the
range and the corridor is the depth of the water column in the corridor which extends from ~ 40 to < 1
m (~ 131 to < 3 ft), and is subject to greater seasonal fluctuations in temperature and salinity. The
water column in the corridor is also a popular spawning ground for EFH species and is used by many
fish and invertebrates because of its physical characteristics (i.e., constant mixing, wide ranging
temperature fluctuations, and proximity to estuaries and bays).

x

Currents EFH
Range  All (100%) of the 1,471 km2 (428 NM2) range is designated as currents EFH (Figure 1-7;
Table 1-2) because 31 of the 56 species of fish and invertebrates encompassing 10 MUs use this area
as EFH (Table A-3). The dominant current in the range is the Gulf Stream which is a strong surface
current that flows parallel to the coastline and transports warm equatorial waters into the cooler water
of the North Atlantic (Garrison 2004). The Gulf Stream in the range also begins to form meanders
(fluctuations in the current) of warm water that eventually could be pinched off to form cold or warm
cells or rings that can transport tropical fish and invertebrate species closer to shore as is the case in
warm water rings (Garrison 2004). There are deepwater currents that exist but are too deep (800+ m
[2,625+ ft]) to affect the range except during times of upwelling. Eddies and meanders extending
from the Gulf Stream also play a critical role in transporting fish and invertebrates (particularly at the
larval lifestage) from shelf waters into Gulf Stream waters (Grothues and Cowen 1999).
Corridor  Current EFH covers approximately 898 km2 (262 NM2), or 74%, of the corridor closest to
the proposed range (Figure 1-7; Table 1-2). This accounts for the westernmost meandering of the
Gulf Stream as it flows north along the coast. Thirty-one of the 56 species of fish and invertebrates
encompassing 10 MUs use this area as EFH (Table A-4).

x

Nearshore Habitat EFH
Range  There is no nearshore habitat located within the range.
Corridor  Less than 1% of the habitat in the corridor is designated as nearshore EFH (Table 1-2).
Forty-two of the 56 species of fish and invertebrates have designated EFH in the corridor
encompassing thirteen MUs (Table A-4). The SAFMC considers nearshore EFH (state waters) to
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Figure 1-7.

Undersea Warfare Training Range

Location of currents as essential fish habitat (EFH) within the proposed Site B (Charleston)
Undersea Warfare Training Range (USWTR) and corresponding trunk cable corridor, and
surrounding Charleston Operating Area (OPAREA). Source data: SAFMC (2008).
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include tidal freshwater; estuarine emergent vegetated wetlands (flooded salt marshes, brackish
marsh, and tidal creeks); SAV; oyster reefs and shell banks; soft sediment bottom, hard bottom, ocean
high salinity surf zones, artificial reefs, and estuarine water column (SAFMC 1998). In the corridor,
the nearshore EFH is made up of estuaries and coastal embayments, wetlands, water column, oyster
reefs, and areas of hard bottom (SAFMC 1998).
x

HAPC
Range  Of the 1,471 km2 (428 NM2) of habitat in the range, surface waters are designated as HAPC
when Sargassum is present (Figure 1-8; Table 1-2). Twenty-five of the 56 species of fish and
invertebrates encompassing seven MUs use this area as HAPC (Table A-3). HAPC are a subset of
EFH and are areas of concern due to important ecological functions, the rarity of the habitat, the
presence of stressful influences from man (e.g., trawling), or the sensitivity of the habitat to humaninduced degradation (NMFS 2002a). Within the range, hermatypic corals (L. pertusa) form biogenic
reefs and are designated as live/hard bottom HAPC, due to its use for spawning by members of the
snapper-grouper complex,, and pelagic Sargassum (the most common HAPC) provides spawning
habitat for multiple MU species (i.e., snapper-grouper).
Corridor  Of the 1,217 km2 (354 NM2) of habitat in the corridor, surface waters are designated as
HAPC when Sargassum is present (Figure 1-8; Table 1-2). HAPC have been designated for 26
species of fish and invertebrates in six MUs (see Table A-4). HAPC in the corridor, like the range,
consist of multiple habitats including live/hard bottom communities (benthic HAPC) and pelagic
Sargassum (surface HAPC).

1.1.4
x

Site C—Cherry Point

Benthic Substrate EFH (not including live/hard bottom substrate)
Range  The area of the range for Site C is 1,639 km2 (478 NM2). Of this area, 1,534 km2 (447 NM2),
or 94%, of the total area is designated as EFH for 22 species in 10 MUs (Figure 1-9; Tables 1-2 and
A-5). Benthic substrates (not including live/hard bottom substrate) defined as EFH by the SAFMC
are seafloor substrates on the continental shelf that consist of soft sediments such as gravel, cobbles,
pebbles, sand, clay, mud, silt, and shell fragments, as well as the water-sediment interface directly
above the bottom substrate. The Site C range encompasses the outer continental shelf (~40 to 100 m
[~ 131 to 328 ft) to upper continental slope (from ~ 100 to 400 m [~ 329 to 1,312 ft]). The benthic
substrate found in the range is composed primarily of quartzite or calcium carbonate (25% to 75%)
sand or thin layers of fine-grained sand and silt (Hollister 1973; Amato 1994; USGS 2000; Street et
al. 2005). As the water depth increases in the range, sand remains the dominant sediment, which is
uncommon for a continental slope region (Tucholke 1987). With depth, the percent composition of
calcium carbonate increases from 25% to 75% and more silt and clay sediments are present (Hollister
1973).
Corridor  The corridor encompasses 1,835 km2 (535 NM2) of ocean bottom. Of this area, 1,637 km2
(477 NM2), or 89%, is designated as benthic substrate EFH (not including live/hard bottom substrate)
(Figure 1-9; Table 1-2) because 20 of the 56 species of fish and invertebrates encompassing nine
MUs use this area EFH (Table A-6). The corridor in Onslow Bay is made up of mostly two types of
sediments: gravelly coarse sand and fine sand (USGS 2000). Gravelly coarse sand occurs throughout
Onslow Bay in between areas of hard bottom substrate made up of mostly shell debris and rock
lithocasts that originated from the Holocene era (Riggs et al. 1996). The fine sand found in the bay
originated from hard bottom substrate created in the Tertiary and Pleistocene era which is being
eroded from current action (Riggs et al. 1996). The total amount of calcium carbonate mixed in with
sand in this region is between 25% and 75% (Hollister 1973). There is very little new sediment input
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Figure 1-8.

Undersea Warfare Training Range

Location of surface waters and known benthic substrates (including biogenic reef
communities) as habitats of particular concern (HAPC) within the proposed Site B
(Charleston) Undersea Warfare Training Range (USWTR) and corresponding trunk cable
corridor, and surrounding Charleston Operating Area (OPAREA). Source data: GDAIS
(2005); Sedberry (2005).
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Location of benthic substrate and known live/hard bottom essential fish habitat (EFH) within
the proposed Site C (Cherry Point) Undersea Warfare Training Range (USWTR) and
corresponding trunk cable corridor, and surrounding Cherry Point Operating Area
(OPAREA). Source data: SEAMAP (2001, 2007).
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from rivers and estuaries onto the continental shelf off the coast of North Carolina, resulting in
sediment deprivation (Street et al. 2005). Within the corridor there are also numerous shoals and sand
waves that extend from the coast across the continental shelf (Emery and Uchupi 1972). Shoals and
sand waves are prominent physiographic features that contribute to benthic EFH in the corridor.
x

Live/Hard Bottom EFH
Range  Of the 1,639 km2 (478 NM2) of area in the range, 905 km2 (263 NM2) have been surveyed
for hard bottom substrate and 105 km2 (31 NM2) have been identified as hard bottom substrate
(SEAMAP 2001, 2007). The SAFMC has designated this area, which is 6% of the surveyed area, as
known hard bottom EFH (Figure 1-9; Table 1-2) for 17 species of fish and invertebrates
encompassing seven MUs (Table A-5). Throughout the shelf within the range hard bottom substrate
consists of rock scarps, rock ledges, and flat top rocks with undercut channels (BLM 1976; Moser et
al. 1995; SEAMAP 2001). Within the range a relict rock ridge exists encrusted with fauna and flora
(hard bottom communities) and extends from Cape Hatteras, NC south to Florida along the shelf
break. This rock originated in the Holocene era and was created by consolidated sediments, limestone
algae, and sandstone (BLM 1976; Kirby-Smith 1989; SEAMAP 2001). Shipwrecks exist in the range
but are not depicted in the Figure 1-9 since they are not considered EFH by SAFMC.
The live/hard bottom communities in the range mostly contain deepwater corals, sponges, and
amphipod tubes that support a myriad of fish species (BLM 1976). Deep sea corals are fragile habitats
that are now believed to contain more species than their shallow water counterparts but face serious
danger from man-made threats, such as crushing bottom fishing gear, ocean dumping, and mineral
exploration (Freiwald et al. 2004). Within the range there are outer shelf live/hard bottom
communities. These communities not only support hard and soft corals, bryozoans, and sponges, but
numerous snapper-grouper MU species (BLM 1976; NOAA 2005). In addition, there are two
deepwater coral reefs known as the Lophelia banks that grow on top of a ridge system extending
along the shelf break. Lophelia pertusa is an ahermatypic hard coral found in all oceans but polar. Its
global depth range is 60 to 2,170 m (197 to 4,167 ft), but within the Site C range it is found in water
depths between 200 and 1,000 m (656 and 3,280 ft) and temperatures around 10°C (Stetson et al.
1962; Ross 2004; NOAA 2005, 2006). Lophelia pertusa can form colonies up to 10 m (33 ft) tall
creating cauliflower-like frameworks and coral banks (Reed 2002) supporting commercially
important species such as snapper-grouper MU species (Ross 2004).
Besides Madrepora oculata, no other coral species are found associated with L. pertusa in this area
(Ross 2004). The SAFMC has already developed strategies and plans to protect deep sea coral and
sponge habitat. For example, there is a proposed HAPC site for the Cape Lookout Lophelia Banks
located near Site C, which would prohibit bottom fishing gear and anchoring (SAFMC 2006a). In
addition to the proposed HAPC near Site C, corals are protected under the SAFMC FMP for corals.
This plan states that: “The Coral, Coral Reef and Live/Hardbottom Habitat Plan prohibits the harvest
of stony corals, sea fans, coral reefs, and live rock except as authorized for scientific and educational
purposes” (SAFMC 2006b).
Corridor  The corridor at Site C has an area of 1,835 km2 (535 NM2). Of this, 1,021 km2 (298 NM2)
has been surveyed for hard bottom substrate, and 204 km2 (59 NM2) or 11% have been identified as
hard bottom (SEAMAP 2001, 2007) (Figure 1-9; Table 1-2). Seventeen of the 56 species of fish and
invertebrates encompassing seven MUs use this area as EFH (Table A-6). Within the corridor there
are hard bottom data that were compiled by SEAMAP (2001). Shipwrecks exist in the range but are
not depicted in the Figure 1-9 since they are not considered EFH by SAFMC. The majority of the
hard bottom substrate in the corridor consists of rock outcroppings that have high, medium, and low
relief forming scarps and ramps covered with thin layers of sediment (Emery and Uchupi 1972;
Kirby-Smith 1989). The hard bottom closest to shore (around the shoals) is composed of medium to
high relief flat-top rocks with undercut regions suggesting that strong currents are eroding the rocks in
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this area (Kirby-Smith 1989). Further offshore in the corridor there are boulders and ledges
supporting various encrusting fauna and flora (Kirby-Smith 1989). Live/hard bottom communities in
the corridor grow on top of the exposed hard bottom and are composed of temperate hard (Oculina
arbuscula) and soft corals, invertebrates, amphipods and many commercial fish species (Huntsman
and Macintyre 1971; NCDMF 2005).
x

Artificial Reef EFH
Range  Within the 1,639 km2 (478 NM2) of area in the range, there are 10 artificial reefs designated
as EFH (Figure 1-10; Table 1-2) because four of the 56 species of fish and invertebrates
encompassing two MUs use this area as EFH (Table A-5). Artificial reefs in North Carolina are
managed by the North Carolina Division of Marine Fisheries (NCDMF). In North Carolina, an
artificial reef complex may contain many individual artificial reefs (NCDMF 2005). The individual
reefs that make up the artificial reef complexes in the range include one transport barge (137 m [450
ft]) and multiple pieces of concrete (NCDMF 2005).
Corridor  Within the 1,835 km2 (535 NM2) of area in the corridor there are 30 artificial reefs
designated as EFH (Figure 1-10; Table 1-2) because four of the 56 species of fish and invertebrates
encompassing one MU use this area as EFH (Table A-6). The artificial reefs in the corridor are also
managed by the NCDMF. There are two artificial reefs in the northeast corner of the corridor. They
are made up of concrete pipes and three ships ranging in length from 53 to 133 m (174 to 436 ft)
(NCDMF 2005). The artificial reefs create ledges and caves supplementing the natural hard bottom
found in the corridor which attract many fish species such as snapper-grouper MU species.

x

Pelagic Sargassum EFH
Range  All 1,639 km2 (478 NM2) of the range could potentially contain pelagic Sargassum at any
given time (Table 1-2). Seventeen of the 56 species of fish and invertebrates encompassing three
MUs use this area as EFH (Table A-5). Pelagic Sargassum is defined by the SAFMC as mats or
aggregations of the brown algae Sargassum (Sargassum natans and S. fluitans) which provides an
important habitat for numerous fishes, especially larval lifestages (e.g., snapper grouper MU). The
SAFMC considers that pelagic Sargassum can occur from shore to the outer limits of the U.S. EEZ
(SAFMC 1998). Pelagic Sargassum has the potential to occur throughout the entire range but is not
always present in all parts of the range as its distribution is highly dependent on surface currents and
winds. Sargassum aggregates into floating mats, forming windrows that align with the Gulf Stream,
which acts as a conveyor belt for many species of fish and invertebrates transiting from the south to
the north (Dooley 1972; Butler et al. 1983).
Sargassum temperature requirements change seasonally, ranging from 15°C in the winter to 28°C in
the summer months (Garrison 2004). It also has high light requirements, and tolerates salinities
between 35 and 36 psu (Hanisak and Samuel 1987; Garrison 2004). Sargassum is most abundant in
the late fall after its summer growth (Butler et al. 1983).
Corridor  All 1,835 km2 (535 NM2) of the corridor could potentially contain pelagic Sargassum at
any given time (Table 1-2). Eighteen of the 56 species of fish and invertebrates encompassing two
MUs use this area as EFH (Table A-6). Pelagic Sargassum in the corridor provides the same
opportunities for fish and invertebrates as it does within the range and requires the same
environmental parameters to survive. In the corridor Sargassum not only aligns in windrows with the
western edge of the Gulf Stream but may also form into windrows with surface currents created by
prevailing winds over the shelf, and commonly washes up on beaches (Butler et al. 1983).
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Figure 1-10.

Undersea Warfare Training Range

Location of artificial reefs as essential fish habitat (EFH) within the proposed Site C (Cherry
Point) Undersea Warfare Training Range (USWTR) and corresponding trunk cable corridor,
and surrounding Cherry Point Operating Area (OPAREA). Source data: NCDMF (2005).
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Water Column EFH
Range  All (100%) of the water column in the 1,639 km2 (478 NM2) range is designated as EFH
(Table 1-2) because 40 of the 56 species of fish and invertebrates encompassing 15 MUs use this area
as EFH (Table A-5). The water column can be generally described as three layers: a surface layer
extending to a depth of about 100 m (328 ft), a thermocline, and a deepwater layer extending from the
bottom of the thermocline to the seafloor (Schmitz et al. 1987). The water column in the range
extends from a depth of ~ 40 to 402 m (~ 131 to 1,329 ft). Circulation in the water column is
controlled by both wind and differences in water density, with wind-driven circulation dominating in
the upper 100 m (328 ft) of the water column (Mann and Lazier 1996). Below 100 m (328 ft),
circulation is controlled primarily by differences in water density, which create vertical circulation
transporting nutrients and organisms into the surface layer when the forces influencing mixing are
strong (Schmitz et al. 1987). Plankton are organisms found throughout the water column in the range.
They are at the base of the oceanic food web and drift with the prevailing circulation; many
zooplankton also migrate vertically through the water column on a daily basis. Plankton provide
nutrition for many commercially important fish species at various lifestages (Parsons et al. 1984). The
water column is also a popular spawning ground for many different fish species such as the snappergrouper MU. The water column in the range also supports different lifestages of species in the fish
classified as highly migratory species (Table A-5).
Corridor  All (100%) of the water column in the 1,835 km2 (535 NM2) corridor is designated as
water column EFH (Table 1-2) because 38 of the 56 species of fish and invertebrates encompassing
13 MUs use this area as EFH (Table A-6). The main difference in the water column between the
range and the corridor is the depth of the water column in the corridor which extends from ~ 40 to < 1
m (~ 131 to < 3 ft), and is subject to greater seasonal fluctuations in temperature and salinity. The
water column in the corridor is also a popular spawning ground for MU species and is used by many
species of fish and invertebrates because of its physical properties (i.e., constant mixing, wide ranging
temperature fluctuations, and proximity to estuaries and bays).

x

Currents EFH
Range  All (100%) 1,639 km2 (478 NM2) in the range is designated as current EFH (Figure 1-11;
Table 1-2) because 29 of the 56 species of fish and invertebrates encompassing 10 MUs use this area
as EFH (Table A-5). The dominant current in the range is the Gulf Stream which is a strong surface
current that flows parallel to the coastline and transports warm equatorial waters into the cooler water
of the North Atlantic (Garrison 2004). The Gulf Stream in the range also begins to form meanders
(fluctuations in the current) of warm water that eventually could be pinched off to form cold or warm
cells or rings that can transport tropical fish and invertebrate species closer to shore as is the case in
warm water rings (Garrison 2004). There are deepwater currents that exist but are too deep (800+ m
[2,625+ ft]) to affect the range except during times of upwelling. Eddies and meanders extending
from the Gulf Stream also play a critical role in transporting fish and invertebrates (particularly at the
larval lifestage) from shelf waters into Gulf Stream waters (Grothues and Cowen 1999).
Corridor  Current EFH covers approximately 1,691 km2 (262 NM2), or 92%, of the corridor closest
to the proposed range (Figure 1-11; Table A-2). This accounts for the westernmost meandering of the
Gulf Stream as it flows north along the coast. Twenty-nine of the 56 species of fish and invertebrates
encompassing 10 MUs use this area as EFH (Table A-6).

x

Nearshore Habitat EFH
Range  There is no nearshore habitat located within the range.
Corridor  Less than 1% of the habitat in the corridor is designated as nearshore EFH (Table 1-2).
Thirty-nine of the 56 species of fish and invertebrates have designated EFH in the corridor
encompassing 14 MUs (Table A-6). The SAFMC considers nearshore EFH (state waters) to include
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Figure 1-11.

Undersea Warfare Training Range

Location of currents as essential fish habitat (EFH) within the proposed Site C (Cherry Point)
Undersea Warfare Training Range (USWTR) and corresponding trunk cable corridor, and
surrounding Cherry Point Operating Area (OPAREA). Source data: SAFMC (2008).
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tidal freshwater; estuarine emergent vegetated wetlands (flooded salt marshes, brackish marsh, and
tidal creeks); SAV; oyster reefs and shell banks; soft sediment bottom, hard bottom, ocean high
salinity surf zones, artificial reefs, and estuarine water column (SAFMC 1998). In the corridor the
nearshore habitat EFH is made up of estuaries and coastal embayments, wetlands, water column,
oyster reefs, and hard bottom (Street et al. 2005).
x

HAPC
Range  Of the 1,639 km2 (478 NM2) of habitat in the range, surface waters are designated as HAPC
when Sargassum is present (Figure 1-12; Table 1-2). Twenty-five of the 56 species of fish and
invertebrates encompassing four MUs use this area as HAPC (Table A-5). HAPC are a subset of EFH
and are areas of concern due to important ecological functions, the rarity of the habitat, the presence
of stressful influences from man (e.g., trawling), or the sensitivity of the habitat to human-induced
degradation (NMFS 2002a). Within the range, hermatypic corals (L. pertusa) form biogenic reefs and
are designated as benthic HAPC, and pelagic Sargassum (the most common HAPC) provides
spawning habitat for multiple MU species (i.e., snapper-grouper).
Corridor  Of the 1,835 km2 (535 NM2) of habitat in the corridor, surface waters are designated as
HAPC when Sargassum is present (Figure 1-12; Table 1-2). HAPC have been designated for 30
species of fish and invertebrates in seven MUs (see Table A-6). HAPC in the corridor like the range
consist of multiple habitats including live/hard bottom communities used for spawning by members
of the snapper-grouper complex (benthic HAPC) and pelagic Sargassum (surface HAPC).

1.1.5
x

Site D—VACAPES

Benthic Substrate EFH (not including live/hard bottom substrate)
Range – There are 1,591 km2 (464 NM2) in the range, all of which (100%) is designated as benthic
substrate EFH (excluding live/hard bottom substrate) because 26 of the 48 species of fish and
invertebrates encompassing 12 MUs use this area as EFH (Figure 1-13; Tables 1-2 and A-7). Benthic
substrates defined as EFH consist of soft unconsolidated sediments such as gravel, cobbles, pebbles,
sand, clay, mud, silt, and shell fragments as well as the water-sediment interface directly above the
bottom substrate. Most benthic substrates in the range originated from rivers, glaciers, terrigenous and
submarine outcrops of older rocks, and biogenic productivity (Tucholke 1987). Due to the highenergy current and tidal systems that pass over the shelf in the range, sediments are swept off the
shelf into deeper water (i.e., slope) (Riggs et al. 1998). The sediments on the shelf within the range
consist mostly of quartz and feldspar and increase in grain size closer to the shelf break (Hollister
1973; Tucholke 1987; USGS 2000). In addition, there is very little calcium carbonate (5%) mixed in
with the sand on the shelf. Farther offshore on the slope, there is an accumulation of silty clay
(Tucholke 1987).
Corridor – There is 1,480 km2 (431 NM2) in the corridor, all of which (100%) is designated as benthic
substrate EFH (excluding live/hard bottom substrate) because 19 of the 39 species of fish and
invertebrates encompassing nine MUs use this area as EFH (Figure 1-13; Tables 1-2 and A-8).
benthic soft substrates within the corridor are composed of the same unconsolidated material found in
the range but have greater amounts of finer grained silts and clays closer to shore (e.g., in shoal areas)
created from tidal currents (Hollister 1973; Tucholke 1987; USGS 2000). Overall, the benthic soft
sediments found in the corridor are finer grained primarily due to erosion and resuspension induced
by the Gulf Stream Current, as well as storms, that redistribute and bottom sediments shoreward
(Tucholke 1987).
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Figure 1-12.

Undersea Warfare Training Range

Location of surface waters and known benthic substrates (including biogenic reef
communities) as habitats of particular concern (HAPC) within the proposed Site C (Cherry
Point) Undersea Warfare Training Range (USWTR) and corresponding trunk cable corridor,
and surrounding Cherry Point Operating Area (OPAREA). Source data: GDAIS (2005);
Sedberry (2005).
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Location of benthic substrate and known live/hard bottom (shipwrecks) essential fish habitat
(EFH) within the proposed Site D (VACAPES) Undersea Warfare Training Range (USWTR)
and corresponding trunk cable corridor, and surrounding VACAPES Operating Area
(OPAREA). Source data: Veridian Corporation (2001); NOAA (2004); NAVO (2006).
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Live/Hard Bottom EFH
Range  Live/hard bottom EFH in the range exists only in the form of shipwrecks (Figure 1-13),
which are considered by the MAFMC to EFH for various species (e.g., black sea bass) (Hoff 2006;
Veridian 2001; NCDMF 2005; Hoff 2006). Twelve of the 48 species of fish and invertebrates
encompassing eight MUs use this habitat as EFH (Table A-7). The extent or locations of natural hard
bottom are unavailable in the sediment data for the VACAPES region (Amato 1994; USGS 2000;
NAVO 2006), and the MAFMC could not provide any information on the location of natural hard
bottom EFH in the region (Hoff 2006). The natural hard bottom found outside the range can include
rocks and boulders or outcroppings of hard rock that may serve as attachment surfaces for organisms
such as corals, sponges, or other benthic invertebrates or algae (Reid et al. 2005; Hoff 2006).
Corridor  Live/hard bottom EFH in the corridor exists in the form of shipwrecks (Veridian 2001)
(Figure 1-13). Seven of the 39 species of fish and invertebrates encompassing six MUs use
shipwrecks as hard bottom EFH (Table A-8). The extent or locations of natural hard bottom are
unavailable in the sediment data for the VACAPES region (Amato 1994; USGS 2000; NAVO 2006),
and the MAFMC could not provide any information on the location of natural hard bottom EFH in
the region (Hoff 2006). The natural hard bottom found outside of the corridor can include rocks and
boulders or outcroppings of hard rock that may serve as attachment surfaces for organisms such as
corals, sponges, or other benthic invertebrates or algae, although this is not depicted in Figure 1-13
(Reid et al. 2005; Hoff 2006).

x

Artificial Reef EFH
Range There are no known artificial reefs in the range.
Corridor – The total area of the corridor is 1,480 km2 (431 NM2), and within that area there are five
artificial reef complexes designated as EFH (Figure 1-14; Table 1-2) because one of the 39 species of
fish and invertebrates encompassing one MU use this area as EFH (Table A-8). The Virginia Marine
Resources Commission (VMRC) maintains the artificial reef program in Virginia waterways. The
five artificial reefs in the corridor are composed of various materials such as railway cars and military
vehicles. Because of the relatively featureless topography in this area, artificial reefs attract
commercially important fish species (Steimle and Zetlin 2000).

x

Pelagic Sargassum EFH
Range  All of the 1,591 km2 (464 NM2) of the range could potentially contain pelagic Sargassum at
any given time (Table 1-2). Three of the 52 species of fish and invertebrates encompassing one MU
uses this area as EFH (Table A-7). Pelagic Sargassum has the potential to occur throughout the entire
range but is not always present since its distribution is dependent on surface currents prevailing
winds. Sargassum aggregates into floating mats called forming windrows that align in strips with the
Gulf Stream Current, which acts a conveyor belt for many species of fish and invertebrates (Dooley
1972; Butler et al. 1983). The temperature requirements for Sargassum change seasonally, but range
from 15°C in the winter to 28°C in the summer months (Garrison 2004). Sargassum also has high
light requirements, and tolerates salinities between 35 and 36 psu (Hanisak and Samuel 1987;
Garrison 2004). Sargassum is most abundant in the late fall after its summer growth period (Butler et
al. 1983).
Corridor  All of the 1,480 km2 (431 NM2) of the corridor could potentially contain pelagic
Sargassum at any given time (Table 1-2). Three of the 39 species of fish and invertebrates
encompassing one MU uses this area as EFH (Table A-8). Pelagic Sargassum in the corridor provides
the same opportunities for fish and invertebrates as it does within the range and requires the same
environmental parameters to survive (see above). In the corridor, Sargassum not only aligns itself
along the western edge of the Gulf Stream but it also forms windrows under the influence of surface
currents created by
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Location of artificial reefs as essential fish habitat (EFH) within the proposed Site D
(VACAPES) Undersea Warfare Training Range (USWTR) and corresponding trunk cable
corridor, and surrounding VACAPES Operating Area (OPAREA). Source data: VMRC
(2002).
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prevailing winds, and it commonly found washed up on beaches in the region (Butler et al. 1983).
Sargassum is most abundant in the late fall after its summer growth period (Butler et al. 1983).
x

Water Column EFH
Range  All (100%) of the water column in the 1,591 km2 (464 NM2) range is designated as EFH
(Table 1-2), because 38 of the 48 species of fish and invertebrates encompassing 16 MUs use this
area as EFH (Table A-7). The water column can be described as three layers: a surface water layer
extending to about 100 m (329 ft), a thermocline layer, and a deepwater layer extending from the
bottom of the thermocline to the seafloor (Schmitz et al. 1987). The water column in the range
extends from about 40 to 402 m (131 to 1,329 ft) and circulation in the water column is controlled by
both wind and water density, with wind-driven circulation dominating in the upper 100 m (329 ft)
(Schmitz et al. 1987). Below the thermocline circulation is controlled through differences in water
density which influence the thermocline and create vertical circulation transporting nutrients and
organisms to the surface when mixing is strong (Schmitz et al. 1987).
Plankton are organisms found throughout the water column in the range. They are at the base of the
oceanic food web and drift with the currents in the water column and provide nutrition for many
commercially important fish species (Parsons et al. 1984). The water column is also a popular
spawning ground for many different fish species such as species in the Atlantic herring MU. The
water column in the range also supports different lifestages of species in the Atlantic Billfish MU as
well as species in the Atlantic Tuna, Swordfish, and Shark MUs (Table A-7).
Corridor  All (100%) of the water column in the 1,480 km2 (431 NM2) corridor is designated as
water column EFH (Table 1-2), because 28 of the 39 species of fish and invertebrates encompassing
15 MUs use this area (Table A-8). The main difference between the water column habitat in the range
and the corridor is the depth of the water column in the corridor which extends from ~ 40 to < 1 m (~
131 to < 3 ft) and is subject to greater seasonal fluctuations in temperature and salinity.
The water column in the corridor is also a popular spawning ground for several species in the
Northeast Multispecies MU, because of its dynamic properties (i.e., mixing properties, temperature
fluctuations, and proximity to nearshore estuaries and bays).

x

Nearshore Habitat EFH
Range  There is no nearshore habitat designated as EFH in the range.
Corridor  Three percent of the corridor is designated as nearshore EFH (Table 1-2), because 26 of
the 39 species of fish and invertebrates have designated EFH in the corridor encompassing 14 MUs
(Table A-8). All nearshore habitats are considered EFH. Nearshore habitats are found in state waters
and include a variety of habitats such as water column, benthic substrates, vegetated estuarine
habitats, coastal inlets, state designated nursery habitats, and structures such as piers and bridges. The
nearshore habitat in the corridor consists of coastal bays and wetlands that support abundant juvenile
fish and shellfish (Wazniak et al. 2004; MDNR 2006). Chincoteague Bay is located along the eastern
shore of Virginia and Maryland within the Assateague barrier island chain and supports numerous
seagrass beds, salt marshes, and wetlands, which shelter various lifestages of fish and shellfish
species (Wazniak et al. 2004).

x

HAPC
Range  There are no HAPC designations within the range.
Corridor  There are no HAPC designations within the corridor.
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IMPACTS ON ESSENTIAL FISH HABITAT

When possible, EFH impacts specific to either the range or cable corridor for each of the proposed action
sites are specified. If not so noted, impacts would be relevant for only the proposed range site.

2.1

Factors Used to Assess Effects

This EFH Assessment analyzes potential effects on EFH in the context of the MSA and implementing
regulations. Pursuant to 50 CFR 600.910(a), an “adverse effect” on EFH is defined as any impact that
reduces the quality and/or quantity of EFH. To help identify Navy activities falling within the adverse
effect definition, the Navy has determined that temporary or minimal impacts are not considered to
“adversely affect” EFH. 50 CFR 600.815(a)(2)(ii) and the EFH Final Rule (67 Fed. Reg. 2354) were used
as guidance for this determination, as they highlight activities with impacts that are more than minimal
and not temporary in nature, as opposed to those activities resulting in inconsequential changes to habitat.
Temporary effects are those that are limited in duration and allow the particular environment to recover
without measurable impact (67 Fed. Reg. 2354). Minimal effects are those that may result in relatively
small changes in the affected environment and insignificant changes in ecological functions (67 Fed. Reg.
2354). Whether an impact is minimal depends on a number of factors:
x

The intensity of the impact at the specific site being affected;

x

The spatial extent of the impact relative to the availability of the habitat type affected;

x

The sensitivity/vulnerability of the habitat to the impact;

x

The habitat functions that may be altered by the impact (e.g., shelter from predators); and

x

The timing of the impact relative to when the species or life stage needs the habitat.

The analysis of effects on EFH as they relate to the size of the range (square NM) identified under each
alternative are based on Navy’s current understanding of each of the proposed range sites. The final size
of the range may be larger or smaller than the figures in this assessment after hydrographic surveys are
completed and the final range design is developed after taking into consideration environmental
conditions at the site. Navy expects the final range size to be approximately 500 square nautical miles.

2.2

Installation of Range Instrumentation

Range instrumentation would include interconnect cable, trunk cable, junction box, and transducer nodes.
The interconnect cable between each node and the trunk cable connecting the range to the shore facility
would be buried to a depth of approximately 1 m (3 ft). The buried trunk cable would be comprised of
two segments, one of which would buried to connect the shore to a junction box, located 25 km (14 NM)
from shore (the junction box would not be buried) while the second segment would connect the first
junction box to a second located at the edge of the range. The interconnect cable could be buried between
each transducer node within the range. The burial of the interconnect cable will be decided based upon the
level of bottom fishing activity. Ocean-bottom burial equipment would be used to cut (hard bottom) or
plow (soft sediment) a furrow approximately 10 cm (4 in) wide in which the 5.8 cm (2.3 in) diameter
cable would be placed. The path of the burial equipment is expected to be approximately 5 m (16 ft) wide,
resulting in an approximately 920,000 square meters (m2) (8,841,200 square feet [ft2]) area of impact. An
area of impact analysis is used to estimate the potential impacts on each of the EFH types found at each of
the four sites below. The Department of the Navy (Navy) is currently sponsoring the mapping of the
seafloor in the preferred alternative, Site A, and its associated trunk cable corridor. The seafloor mapping
will probably continue into 2010. Seafloor mapping products will be used such that the installation of
range instrumentation avoids sensitive habitats to the greatest extent possible.
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It should be noted that additional permits specific to the chosen site may be required in order for the
installation of the USWTR to proceed. Any subsequent permits may require a more detailed, site-specific
analysis of potential impacts on EFH that could occur from the installation process. Should any additional
permits require, a site specific analysis of EFH impacts would be provided, including such details as the
precise locations of the trunk cable, shore facility, and transducer nodes, as well as the specific habitat
types in those locations.

2.2.1
x

Site A—Jacksonville

Impacts on Benthic Substrate EFH (not including live/hard bottom)
Range – Placement of the 300 transducer nodes and burying of the interconnect cables (1,110 km
[600 NM] in length) in the range has the potential to impact benthic substrate EFH within the vicinity
of the proposed USWTR Site A. The benthic substrates within the range that appear along the outer
continental shelf and along the shelf break (~ 40 to 100 m [~ 131 to 328 ft]) are mostly medium to
fine grain carbonate sediments. These sediments make up between 50% and 95% of the sediments on
the outer Florida-Hatteras shelf and the adjacent Florida-Hatteras slope (Jones et al. 1985; Emery and
Uchupi 1972). Farther seaward on the Blake Plateau, between 85% and 93% of sediments are
composed of carbonate (Emery and Uchupi 1972; Jones et al. 1985).
Benthic substrate EFH (not including live/hard bottom) would be disturbed during the installation by
burial of the interconnect cables. As a conservative estimate, the maximum area of soft bottom
substrate potentially impacted by the interconnect cable is 5.55 km2 (1.62 NM2). Each transducer
node would cover approximately 5 m2 (54 ft2) of soft substrate totaling an area for all 300 nodes of
about 0.0015 km2 (0.0004 NM2). The total area of benthic substrate (not including live/hard bottom)
in the range is approximately 935 km2 (273 NM2), of which a maximum of only 0.59% would
potentially be impacted by the transducers and interconnect cables, assuming that all of the nodes and
cables were laid on benthic substrate EFH. This represents a very small area of benthic substrate EFH
(not including live/hard bottom) within the proposed USWTR Site A. The installation of range
instrumentation and cables at the proposed USWTR Site A may adversely affect, but would not
substantially affect, benthic substrate EFH (not including live/hard bottom).
Corridor – Burial of the trunk cable may impact benthic substrate EFH within the vicinity of the
proposed USWTR Site A. The two junction boxes used to connect the trunk cables would not be
buried, but the placement of the boxes would impact the benthic substrate EFH by permanently
covering the habitat. During the burial process a 10 cm (4 in) wide, 1 m (3 ft) deep furrow would be
trenched to bury the 5.8 cm (2.3 in) diameter trunk cable using equipment that is approximately 5 m
(16 ft) in width. The furrow may temporarily displace benthic species and disturb benthic substrate
EFH to a depth of 1 m (3 ft). As a conservative estimate, the maximum area of benthic substrate EFH
(not including live/hard bottom) that may be impacted by the burial equipment, assuming that all of
the trunk cable is buried in benthic substrate EFH, is approximately 0.47 km2 (0.14 NM2). This
represents a relatively small amount (0.03%) of benthic soft substrate within the Site A corridor. As a
result, the installation of the trunk cable from shore to the proposed USWTR Site A may adversely
affect, but would not substantially affect, benthic substrate EFH (not including live/hard bottom).

x

Impacts on Live/Hard Bottom Substrate EFH
Range – Known locations of live/hard bottom substrate within the USWTR at Site A have been
partially mapped (Figure 1-1). During installation, seafloor mapping products will be used such that
the installation of range instrumentation (including transducer nodes) avoids sensitive habitats to the
greatest extent possible. Burying of the interconnect cables (1,110 km in length [600 NM]) in the
range could potentially impact hard bottom within the vicinity of the proposed USWTR Site A by
crushing and cutting through hard bottom substrate. This action would affect hard bottom EFH and
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disturb benthic EFH species. The rock ridge system that exists along the shelf break in the vicinity of
Site A supports benthic EFH species and would be impacted if the interconnect cables traverse the
ridge.
Alternatively, laying the interconnect cable directly onto the seafloor would eliminate the initial
disruption to live/hard bottom EFH associated with the cable burying process. Although, longer term
impacts on hard bottom from cable chafing or scouring may occur. An interconnect cable overlaying
an area (or areas) of hard bottom will be subject to bottom currents, slumping of the seafloor, or other
forces which may induce the cable to shift and may result in chafing or scouring of hard bottom
(Kogan et al 2003). Cables suspended above the seafloor between two areas of hard bottom substrate
have been known to carve grooves over time into the hard bottom at the suspension points and may
result in fraying or other damage to the cable at those points (Kogan et al. 2003). There is, however,
the potential for unburied cables to provide points of attachment for marine fauna, ultimately allowing
benthic communities that require hard substrate to expand beyond the extent of naturally occurring
hard bottom (ONR 2001; Kogan et al. 2003). On the other hand, significant slumping events have
been known to cause communications cables, similar to the interconnect cables, residing on the
seafloor to break (Emery and Uchupi 1972). In addition to the interconnect cables, the placement of
the transducer nodes on live/hard bottom habitat would adversely impact the organisms colonizing the
direct area of the nodes.
As a conservative estimate, the maximum area of live/hard bottom substrate potentially impacted by
the interconnect cables and the nodes, assuming that all of the nodes and cables were laid on live/hard
bottom, is 5.55 km2 (1.62 NM2). This represents a small amount (about 0.92%) of the known
live/hard bottom substrate EFH within the proposed USWTR Site A. The installation of range
instrumentation at the proposed Site A may adversely affect live/hard bottom EFH present in the
range.
Corridor – Burial of the trunk cable may impact live/hard bottom EFH within the vicinity of the
proposed USWTR Site A. The junction boxes used to connect the trunk cables would not be buried
and may impact hard bottom EFH by crushing or covering it. Other impacts would occur to hard
bottom EFH benthic species (i.e., mollusks) residing in the area to be trenched to accommodate the
proposed burial of the 5.8 cm (2.3 in) diameter cable. Although the furrow would be 10 cm (4 in)
wide with a depth of approximately 1 m (3 ft), the burial equipment used to cut through the hard
bottom substrate and dig the furrow would be 5 m (16 ft) wide and may kill or displace benthic
species and damage live/hard bottom EFH. Approximately 197 km2 (9 NM2) of hard bottom EFH
exists in the trunk cable corridor for Site A. As a conservative estimate, about 0.47 km2 (0.14 NM2) of
live/hard bottom EFH could be disturbed if the trunk cable were buried along a path consisting
entirely of live/hard bottom substrate. This represents a very small amount (about 0.23%) of the
known live/hard bottom EFH within the Site A corridor. Given the relative small amount of live/hard
bottom in the corridor, it should not be difficult to avoid these areas when laying the trunk cable from
shore out to the range. Therefore, the installation of the instrumentation and trunk cable in the Site A
corridor may adversely affect, but would not substantially affect, live/hard bottom EFH.
x

Impacts on Artificial Reef EFH
Range – No artificial reefs are designated as EFH in the vicinity of the proposed USWTR Site A;
therefore, no adverse effects on artificaial reef EFH would occur.
Corridor – One hundred six artificial reefs, which are designated as EFH, are found in the vicinity of
the proposed USWTR Site A. If artificial reefs are encountered during the installation process, the
installation plan would be altered to avoid disturbing or otherwise impacting any artificial reefs.
Therefore, the installation of the trunk cable from shore to the proposed USWTR Site A would not
adversely affect artificial reef EFH.
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Impacts on Pelagic Sargassum EFH
Pelagic Sargassum can occur in all four proposed USWTR sites and provides EFH for several fish
species, particularly the larval lifestage. The exact location of Sargassum at any given time within
each site is impossible to predict. However, since pelagic Sargassum is found floating at the sea
surface often at the convergence of surface currents and is not associated with the benthic
environment, no impact on pelagic Sargassum EFH is anticipated from the installation of range
instrumentation on the seafloor. Any disturbance to Sargassum by surface equipment (e.g., ships)
required to perform the installation would be temporary and would not differ significantly from other
maritime traffic occurring in the region. No adverse impacts on pelagic Sargassum EFH are expected
in either the range or the corridor from the installation of range instrumentation at the proposed
USWTR Site A.

x

Impacts on Water Column EFH
Range – One hundred percent of the water column is designated as EFH in both the proposed
USWTR Site A and the adjacent trunk cable corridor (Table 1-2). A localized increase in turbidity
within the water column is anticipated near the seafloor during construction of the range. The
placement of approximately 300 transducer nodes, each covering 5 m2 (54 ft²) of soft sediment,
would likely result in a localized increase in turbidity in the vicinity of the placement sites. The
interconnect cable linking the nodes is expected to be buried throughout the range at Site A. The
equipment used to excavate the furrow for the cable should generate a significant amount of turbidity
from displaced sediments entrained into the water column in the immediate vicinity of the burial
equipment; however, deepwater or bottom-layer ocean currents in the vicinity of the range should
quickly disperse sediments stirred-up into the water column and return water column turbidity to preinstallation levels shortly after the installation of range instrumentation is complete. Therefore, the
installation of the nodes and cables in USWTR Site A would not adversely affect water column EFH.
Corridor – A localized increase in turbidity within the water column is also anticipated, near the
seafloor during the process of burying the trunk cable that connects the proposed USWTR Site A to
the shore facility. The expected increase in turbidity may occur throughout larger sections of the
water column or throughout the entire the water column at shallower depths closer to shore. The
surface currents and tidal fluctuations in the vicinity of the trunk cable corridor should quickly
disperse sediments stirred-up into the water column and return water column turbidity to preinstallation levels shortly after the process of burying the trunk cable is complete. The installation of
the trunk cable from shore to the proposed USWTR Site A would not adversely affect water column
EFH.

x

Impacts on Currents EFH
Surface currents and other circulation features (e.g., gyres) occur at varying spatial and temporal
scales throughout the region; however, the most dominant oceanographic feature in the region is the
Gulf Stream. The Gulf Stream is a dynamic feature that undergoes constant fluctuations in its
physical properties, including its spatial dimensions. The entire USWTR Site A and 69% of the
corridor overlap with the Gulf Stream (Figure 1-3; Table 1-2). Installation of range instrumentation
should not impact EFH associated with the Gulf Stream since none of the proposed activities are at a
sufficient scale to significantly impede or disturb the Gulf Stream or to reduce its suitability as EFH.
Therefore, the installation of the instrumentation and cables in USWTR Site A and along the corridor
would not adversely affect currents EFH.

x

Impacts on Nearshore EFH
A very small area of nearshore EFH would be impacted by the process of burying the trunk cable that
connects the USWTR with the shore facility at each of the four proposed sites. For the purposes of
this EFH assessment, nearshore marine habitat is defined as those waters within 5.6 km (3 NM) of the
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shoreline (i.e., state waters) and encompasses only the most shoreward section of the trunk cable
corridor. This dynamic environment provides important habitat for the majority of fish and
invertebrate species with EFH in the region.
To bury the trunk cable, a 10 cm (4 in) wide trench would be excavated to a depth of about 1 m (3 ft)
using equipment that is approximately 5 m (16 ft) wide. The area of nearshore EFH within the trunk
cable corridor for Site A is approximately 7 km2 (2 NM2) (Table 1-2). The maximum area potentially
impacted in the process of burying the trunk cable is estimated as a 5 m (16 ft) wide path extending
along the edge of the corridor (the longest possible distance) and represents only about 0.43% (0.03
km2 [0.01 NM2]) of the nearshore EFH within the corridor (Appendix B). This is a conservative
estimate of the impact area because the cable is likely to traverse a shorter distance closer to the
middle of the nearshore corridor, which would reduce the area impacted by the burial process.
Impacts on soft benthic substrate EFH in the nearshore corridor associated with burying the trunk
cable should be minimal and temporary. After the cable is buried, soft sediments and tidal habitat
should revert to pre-installation conditions in a relatively short period of time (Street et al. 2005). A
study summarizing the recovery of intertidal (as well as other) habitats following disturbance by
fishing activity (e.g., dredging and raking) noted that recovery of unconsolidated bottom habitat
(without vegetation) occurred in six months to one year (in most cases), but that some habitats,
including those with a biogenic component, took as long as two years (Collie et al. 2000). The study
demonstrated that repeated disturbance to the same area increased recovery times (Collie et al 2000).
In general, nearshore habitats are dynamic environments subject to constantly changing physical
conditions and the flora and fauna that thrive in these environments are often resilient and able to
respond and regenerate relatively quickly (~months to years rather than decades) to disturbances
(Collie et al. 2000). Full regeneration of a disturbed habitat will be dependent on many factors;
however, some of the more consistently critical ones include the size of the disturbance, frequency of
subsequent or repeated disturbances, time of year the disturbance occurs, and the presence of other
stressors (Allison 1995; Collie et al. 2000; Kaiser et al. 2002).
The turbidity of nearshore waters is likely to increase during the cable burying process, which could
impact nearshore EFH by reducing light availability throughout the water column and increasing
sedimentation in areas that typically experience low sediment deposition. These impacts would only
be temporary as substrate material stirred-up into the water column would be dispersed by nearshore
currents and tidal fluctuations. A project similar to this one involving the burial of a fiber optic
communications cable in Chesapeake Bay was evaluated for its environmental effects, and it was
determined that no significant impacts on the nearshore benthic habitat would result (DoN 2005).
Because of the transient nature of the potential impacts, the installation of the trunk cable along the
corridor may adversely affect, but would not substantially affect, nearshore EFH.
x

Impacts on HAPC
HAPC within the proposed USWTR Site A and the adjacent trunk cable corridor consists primarily of
live/hard bottom community EFH identified as snapper-grouper spawning locations and pelagic
Sargassum EFH (Figure 1-6). The first habitat type is benthic HAPC and the second is limited to
surface waters. The potential impacts on each of these two habitats have been assessed previously
(see sections above).
Based on the previous discussion, the installation of the instrumentation and cables both on the
USWTR Site A and within the corridor would not adversely affect Sargassum HAPC (see section
above). Potential impacts on benthic HAPC are described below.
Range – The approximately 300 transducer nodes planned for installation would not be placed on any
hard bottom (live or otherwise). The interconnect cables linking the transducers would be buried at
the proposed USWTR Site A. Burial of the interconnect cables (totaling 1,110 km [600 NM] in
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length) on the seafloor may impact live/hard bottom substrate and communities designated as HAPC
(medium to high offshore hard bottom where spawning in species of the snapper-grouper complex
occurs, other known spawning locations, and hermatypic coral habitats and reefs) located within the
range by displacing or cutting through the hard bottom substrate or communities. Burying the
interconnect cables would likely require cutting through at least some hard bottom, given that
approximately 600 km2 (175 NM2) or 39% of the benthic EFH in the range is designated as live/hard
bottom EFH (Figure 1-1; Table 1-2). Although the area of benthic HAPC is undefined, it is
considerably less than the area of live/hard bottom EFH because not all live/hard bottom is designated
as HAPC. Nevertheless, disturbing live/hard bottom HAPC may displace EFH species that use this
habitat.
The rock ridge system that exists along the shelf break supports benthic EFH species (e.g., snappergrouper complex) as well as live/hard bottom communities. These areas may be permanently
impacted if burying the interconnect cables erodes sections of the ridge system. As a conservative
estimate, the maximum area of substrate (including but not limited to benthic HAPC) potentially
impacted by the interconnect cable is 5.55 km2 (1.62 NM2). This represents a very small amount
(about 0.92%) of known live/hard bottom substrate within the proposed USWTR Site A. Not all hard
bottom is designated as HAPC EFH (Figure 1-4), so the benthic HAPC potentially impacted would be
far less. Despite that fact, due to the potentially long-term nature of any potential disturbance, the
installation of the instrumentation and cables in USWTR Site A may adversely affect benthic HAPC.
Corridor – No benthic habitats designated as HAPC occur within the trunk cable corridor (Figure 14). Therefore, the installation of the trunk cable along the corridor from shore to the USWTR Site A
would not adversely affect benthic HAPC.

2.2.2
x

Site B—Charleston

Impacts on Benthic Substrate EFH (not including live/hard bottom substrate)
Range – The unconsolidated bottom sediments found in the vicinity of the proposed USWTR Site B
are described in Chapter 1 and depicted in Figure 1-5 (Benthic Substrate EFH [not including live/hard
bottom substrate]). The benthic substrate found in the range is composed primarily of quartzite or
calcium carbonate (25% to 75%) sand (Hollister 1973; Amato 1994; USGS 2000). In addition to the
dominant sandy substrate, the range sits directly over areas of sand or silty clay, clayey or silty sand,
and an area of equal parts sand, silt, and clay (Amato 1994; Tucholke 1987; USGS 2000). The
percentage of calcium carbonate in the sediments increases from between 25% and 75% to greater
than 75% over Blake Plateau, which overlaps with the southeastern half of the range.
Placement of the 300 transducer nodes and the burying of the interconnect cables (1,110 km in length
[600 NM]) in the range has the potential to impact benthic substrate EFH within the vicinity of the
proposed USWTR Site B. Although the transducer nodes would not be buried, the interconnect cables
spanning the distance between each transducer would be buried. The process of burying the cables
would overturn and disturb benthic substrate EFH and benthic species that reside in this area (Wallace
2006). As a conservative estimate, the maximum area of benthic substrate (not including live/hard
bottom substrate) potentially impacted by the interconnect cable, assuming the entire cable was laid in
benthic substrate, is 5.55 km2 (1.62 NM2) (see Figure 1-5). In addition, each individual transducer
node would cover approximately 5 m2 (54 ft2) of soft substrate, resulting in a total area of impact of
about 0.0015 km2 (0.0004 NM2) for 300 transducers (Appendix B). The total area of impact
(interconnect cables and transducer nodes combined) to benthic substrate EFH (not including
live/hard bottom) is estimated to be 5.55 km2 (1.62 NM2).
The total area of benthic substrate (not including live/hard bottom) in the range is approximately
1,285 km2 (375 NM2), of which only 0.43% would be impacted by the transducers and interconnect
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cables. This represents a very small area of benthic substrate EFH (not including live/hard bottom)
within the proposed USWTR; therefore, the installation of the range instrumentation and cables at the
proposed USWTR Site B may adversely affect, but would not substantially affect, benthic substrate
EFH (not including live/hard bottom).
Corridor – The unconsolidated sediments in the Site B trunk cable corridor consist of soft sediments
such as gravel and sand. Burial of the trunk cable has the potential to impact benthic substrate EFH
within the vicinity of the proposed USWTR Site B. The bottom substrate in the vicinity of Site B
consists primarily of sand with small areas of sandy/clayey silt, clayey/silty sand, and sand/silt/clay
(USGS 2000). Benthic substrates are formed into numerous shoals that are scattered throughout the
corridor and also support a number of benthic species. Digging or plowing a furrow through these
shoals to lay the trunk cable may displace benthic species that depend on the varying topography and
could possibly alter water flow in the area, temporarily impacting other EFH such as water column
and currents.
The two junction boxes used to connect the trunk cables would not be buried and may impact benthic
substrate EFH permanently by covering or displacing the sediments. Other impacts on benthic EFH
could occur in the area to be trenched to accommodate the proposed burial of the 5.8 cm (2.3 in)
diameter cable. Although the furrow would be 10 cm (4 in) wide with a depth of approximately 1 m
(3 ft), the burial equipment used to dig the furrow would be 5 m (16 ft) wide and may temporarily
displace benthic species and benthic substrate EFH. As a conservative estimate, the maximum area of
benthic substrate EFH (not including live/hard bottom) that could be impacted by the burial
equipment and trunk cable, assuming the entire cable was laid in benthic substrate, is approximately
0.46 km2 (0.13 NM2). This represents a minimal amount (0.05%) of benthic substrate (not including
live/hard bottom) within the corridor. The installation of the trunk cable from shore to the proposed
USWTR Site B may adversely affect, but would not substantially affect,benthic substrate EFH (not
including live/hard bottom).
x

Impacts on Live/Hard Bottom EFH
Range – The locations of known live/hard bottom communities found in the vicinity of the proposed
USWTR at Site B are described in Chapter 1 and depicted in Figure 1-5. Live/hard bottom substrate
locations within the range were derived from SEAMAP (2001, 2007) data. Burying the interconnect
cables (1,110 km [600 NM] in length) in the range could impact live/hard bottom EFH within the
proposed USWTR Site B. As the interconnect cables are buried, any hard bottom encountered would
be cut through or crushed by the installation equipment, potentially displacing EFH species that use
this area.
Alternatively, laying the interconnect cable directly onto hard bottom substrate would eliminate the
initial disruption to hard bottom EFH associated with the cable burying process. Although, longer
term impacts on hard bottom from cable chafing or scouring may occur. An interconnect cable
overlaying an area (or areas) of hard bottom will be subject to bottom currents, slumping of the
seafloor, or other forces which may induce the cable to shift and may result in chafing or scouring of
hard bottom (Kogan et al 2003). Cables suspended above the seafloor between two areas of hard
bottom substrate have been known to carve grooves over time into the hard bottom at the suspension
points and may result in fraying or other damage to the cable at those points (Kogan et al. 2003).
There is, however, the potential for unburied cables to provide points of attachment for marine fauna,
ultimately allowing benthic communities that require hard substrate to expand beyond the extent of
naturally occurring hard bottom (ONR 2001; Kogan et al. 2003). On the other hand, significant
slumping events have been known to cause communications cables, similar to the interconnect cables,
residing on the seafloor to break (Emery and Uchupi 1972). In addition to the interconnect cables, the
placement of the transducer nodes on live/hard bottom habitat would adversely impact the organisms
colonizing the direct area of the nodes.
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Included within the live/hard bottom EFH potentially impacted by this action are deepwater coral
reefs composed primarily of the hermatypic coral, Lophelia pertusa. These Lophelia Reefs, as they
are known, are located beyond the shelf break along the seaward boundary of the proposed USWTR
Site B (Chapter 1) and are specifically referred to as the Savannah Lithoherms. These slow growing
coral reefs are EFH for snapper-grouper species, and are on a proposed list as future HAPC sites
(SAFMC 2006a; Figure 1-8). Any damage inflicted on these corals (Lophelia) during the installation
of range instrumentation could have a long-term and localized significant impact on this habitat
because the coral would require decades to centuries to recover (Freiwald et al. 2004; Ross and
Nizinski 2007).
As a conservative estimate, the maximum area of live/hard bottom substrate potentially impacted by
the interconnect cables and the nodes, assuming that all of the nodes and cables were laid on live/hard
bottom, is 5.55 km2 (1.62 NM2). This represents a small amount (about 2.98%) of the known
live/hard bottom substrate EFH within the proposed USWTR Site B. Although it is unlikely, given
the relatively small area disturbed by range installation and the limited availability of live/hard
bottom habitat within the range, the installation of the instrumentation and cables at the proposed Site
B may adversely affect live/hard bottom EFH present in the range.
Corridor – Burial of the trunk cable could impact hard bottom EFH within the vicinity of the
proposed USWTR Site B as some live/hard bottom substrate may be cut through or otherwise
displaced in order to lay the trunk cable. The junction boxes used to connect the trunk cables would
not be buried and may impact hard bottom EFH by crushing or covering it. Other temporary impacts
would occur to benthic species (i.e., mollusks) utilizing live/hard bottom in the area to be trenched to
accommodate the proposed burial of the 5.8 cm (2.3 in) diameter cable. Although the furrow for the
cable would be 10 cm (4 in) wide with a depth of approximately 1 m (3 ft), the burial equipment used
to dig the furrow and cut through the live/hard bottom is 5 m (16 ft) wide and may kill or displace
benthic species and damage live/hard bottom EFH. Approximately 270 km2 (79 NM2) of live/hard
bottom EFH has been located in the trunk cable corridor for Site B. As a conservative estimate, about
0.46 km2 (0.13 NM2) of live/hard bottom EFH could be disturbed if the trunk cable were laid along a
path consisting entirely of live/hard bottom substrate. Nevertheless, this represents a very small
amount (about 0.17%) of known live/hard bottom EFH within the Site B corridor (Appendix B).
Because it is highly improbable that the entire furrow would traverse only live/hard bottom substrate,
the amount of live/hard bottom affected will be less than the 0.17% estimated above. Given the
relative small amount of live/hard bottom in the corridor, it should not be difficult to avoid these areas
when laying the trunk cable from shore out to the range. Therefore, the installation of the trunk cable
in the Site B corridor may adversely affect, but would not substantially affect, live/hard bottom EFH.
x

Impacts on Artificial Reef EFH
Range –No artificial reefs are known to be located within the proposed range at Site B. If any
previously unknown artificial reefs are encountered during the installation of range instrumentation,
the installation plan would be altered to avoid any disturbance to artificial reefs. Therefore, the
installation of range instrumentation and cables at the proposed USWTR Site B would not adversely
affect artificial reef EFH.
Corridor – Twelve artificial reefs are known to be located within the trunk cable corridor (Table 1-2;
Figure 1-6), and all 12 are located in close proximity to each other. The reefs will be avoided during
the installation of the trunk cable to the greatest extent practical. Furthermore, if any previously
unknown artificial reefs are encountered during the installation of the trunk cable, the installation plan
would be altered to ensure that trenching activities avoid disturbing any artificial reefs. Therefore, the
installation of the trunk cable in the Site B corridor would not adversely affect artificial reef EFH.
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Impacts on Pelagic Sargassum EFH
Pelagic Sargassum can occur in all four proposed USWTR sites and provides EFH for several fish
species, particularly during the larval lifestage. The exact location of Sargassum at any given time
within each site is impossible to predict. Since pelagic Sargassum is found floating at the sea surface,
often at the convergence of surface currents, and is not associated with the benthic environment, no
impact on pelagic Sargassum EFH is anticipated from the sea-floor installation of range
instrumentation. Any disturbance to Sargassum by surface equipment (e.g., ships) required to perform
the installation would be temporary and would not differ significantly from other maritime traffic
occurring in the region. No adverse effects on pelagic Sargassum EFH are expected in either the
range or the corridor from the installation of range instrumentation at the proposed USWTR Site B.

x

Impacts on Water Column EFH
Range – One hundred percent of the water column is designated as EFH in both the proposed
USWTR Site B and adjacent trunk cable corridor (Table 1-2). A localized increase in turbidity within
the water column is anticipated near the seafloor during construction of the range. The placement of
approximately 300 transducer nodes, each covering 5 m2 (54 ft²) of soft sediment, would likely result
in a localized increase in turbidity in the vicinity of the placement sites. The interconnect cable
linking the nodes is expected to be buried throughout the range at Site B. The equipment used to
excavate the furrow for the cable should generate a significant amount of turbidity from displaced
sediments entrained into the water column in the immediate vicinity of the burial equipment;
however, deepwater or bottom-layer ocean currents in the vicinity of the range should quickly
disperse sediments stirred-up into the water column and return water column turbidity to preinstallation levels shortly after the installation of range instrumentation. Therefore, the installation of
range instrumentation and cables at the proposed USWTR Site B would not adversely affect water
column EFH.
Corridor – A localized increase in turbidity within the water column near the seafloor would also be
anticipated during the process of burying the trunk cable that connects the USWTR to the shore
facility. The expected increase in turbidity may occur throughout larger sections of the water column
or throughout the entire water column at shallower depths closer to shore. The surface currents and
tidal fluctuations in the vicinity of the trunk cable corridor should quickly disperse sediments stirredup into the water column and return water column turbidity to pre-installation levels shortly after the
process of burying the trunk cable is complete. The installation of the trunk cable in the Site B
corridor would not adversely affect water column EFH.

x

Impacts on Currents EFH
Although surface currents and other circulation features occur at varying spatial and temporal scales
throughout the region, the most dominant oceanographic feature in the region is the Gulf Stream. The
Gulf Stream is a dynamic feature that undergoes constant fluctuations in its physical properties,
including its spatial dimensions. All of the USWTR Site B and approximately 74% of the trunk cable
corridor overlap with the Gulf Stream at the proposed USWTR Site B (Table 1-2). Installation of
range instrumentation should not impact EFH associated with the Gulf Stream since the scale of the
proposed activities is not sufficient to significantly impede or disturb the Gulf Stream or to reduce its
suitability as EFH. The installation of the instrumentation and cables in USWTR Site B and along the
corridor would not adversely affect currents EFH.

x

Impacts on Nearshore EFH
A very small area of nearshore EFH would be impacted by the process of burying the trunk cable that
connects the USWTR with the shore facility at each of the four proposed sites. For the purposes of
this EFH assessment, nearshore EFH is defined as those waters within 5.6 km (3 NM) of the shoreline
(i.e., state waters) and encompasses only the most shoreward section of the trunk cable corridor. This
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dynamic environment provides important habitat for the majority of fish and invertebrate species with
EFH in the region.
To bury the trunk cable, a 10 cm (4 in) wide trench would be excavated to a depth of about 1 m (3 ft)
using equipment that is approximately 5 m (16 ft) in width. The area of nearshore EFH within the
trunk cable corridor for Site B is approximately 8.4 km2. The maximum area potentially impacted in
the process of burying the trunk cable is estimated as a 5 m (16 ft) wide path extending along the edge
of the corridor and represents only 0.48% (0.04 km2) of the nearshore EFH within the corridor. This
is a conservative estimate of the impact area because the cable is likely to traverse a shorter distance
closer to the middle of the nearshore corridor, which would reduce the total area impacted by the
burial process.
Impacts on soft benthic substrate EFH in the nearshore corridor associated with burying the trunk
cable should be minimal and temporary. After the cable is buried, soft sediments and tidal habitat
should revert to pre-installation conditions in a relatively short period of time (Street et al. 2005). A
study summarizing the recovery of intertidal (as well as other) habitats following disturbance by
fishing activity (e.g., dredging and raking) noted that recovery of unconsolidated bottom habitat
(without vegetation) occurred in six months to one year (in most cases), but that some habitats,
including those with a biogenic component, took as long as two years (Collie et al. 2000). The study
demonstrated that repeated disturbance to the same area increased recovery times (Collie et al 2000).
In general, nearshore habitats are dynamic environments subject to constantly changing physical
conditions and the flora and fauna that thrive in these environments are often resilient and able to
respond and regenerate relatively quickly (~ months to years rather than decades) to disturbances
(Collie et al. 2000). Full regeneration of a disturbed habitat will dependent on many factors; however,
some of the more consistently critical ones include the size of the disturbance, frequency of
subsequent or repeated disturbances, time of year the disturbance occurs, and the presence of other
stressors (Allison 1995; Collie et al. 2000; Kaiser et al. 2002).
The turbidity of nearshore waters is likely to increase during the cable burying process, which could
impact nearshore EFH by reducing light availability throughout the water column and increasing
sedimentation in areas that typically experience low sediment deposition. These impacts would only
be temporary as substrate material stirred-up into the water column would be quickly dispersed by
nearshore currents and tidal fluctuations. Because of the transient nature of the potential impacts
resulting from the burial of the trunk cable, no significant impact on nearshore EFH is anticipated
from the installation process. A project similar to this one involving the burial of a fiber optic
communications cable in Chesapeake Bay was evaluated for its environmental effects, and it was
determined that no significant impacts on the nearshore benthic habitat would result (DoN 2005).
Because of the transient nature of the potential impacts, the installation of the trunk cable along the
corridor may adversely affect, but would not substantially affect, nearshore EFH.
x

Impacts on HAPC
HAPC within the proposed USWTR Site B and associated trunk cable corridor consist primarily of
live/hard bottom community EFH and pelagic Sargassum EFH (Figure 1-8). The first habitat type is
benthic HAPC and the second is located in surface waters. The potential impacts on each of these
habitats have been assessed previously in this section.
Based on the previous discussion, the installation of the instrumentation and cables both on the
USWTR Site B and within the corridor would not adversely affect Sargassum HAPC (see section
above). Potential impacts on benthic HAPC, however, are described below.
Range – The approximately 300 transducer nodes planned for installation would not be placed on any
hard bottom (live or otherwise). The interconnect cables linking the transducers would be buried at
the proposed Site B USWTR. Burial of the interconnect cables (totaling 1,110 km [600 NM] in
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length) on the seafloor may impact live/hard substrate and communities designated as HAPC
(medium to high offshore hard bottom where spawning in species of the snapper-grouper complex
occurs, other known spawning locations, and hermatypic coral habitats and reefs) located within the
range by displacing or cutting through the hard bottom substrate or communities. Disturbing live/hard
bottom HAPC may displace EFH species that use this habitat. The rock ridge system that exists along
the shelf break supports benthic EFH species (e.g., snapper-grouper complex) as well as live/hard
bottom communities. These areas may be permanently impacted if burying the interconnect cables
cuts through sections of the ridge system. As a conservative estimate, the maximum area of substrate
(including but not limited to benthic HAPC) potentially impacted by the interconnect cable is 5.55
km2 (1.62 NM2) (Figure 1-8). This area represents a small amount (about 2.98%) of the total known
live/hard bottom within the proposed range at Site B. Not all live/hard bottom is designated as HAPC
EFH (Figure 1-8), so the amount of benthic HAPC potentially impacted would be even less. Despite
that fact, due to the potentially long-term nature of any potential disturbance, the installation of the
instrumentation and cables in USWTR Site A may adversely affect benthic HAPC.
Corridor – Impacts on benthic HAPC (medium to high offshore hard bottom where spawning in
species of the snapper-grouper complex occurs, other known spawning locations, and hermatypic
coral habitats and reefs) from the installation process are primarily associated with excavating the
furrow for and burying of the trunk cable. Sediment stirred-up into the water column in the process of
digging the furrow and burying the trunk cable could settle on benthic HAPC near the cable furrow
and inhibit growth. This impact should be temporary, confined to a small area of the corridor, and
should not generate siltation greater than that generated by naturally occurring phenomena (e.g.,
storms). Recovery of any impacted communities is likely given the temporary nature of the
disturbance. Cutting through or displacing benthic HAPC may have a longer-lasting impact on these
areas. All known live/hard bottom located within the trunk cable corridor encompasses an area of
approximately 360 km2 (105 NM2) (Table 1-2; Figure 1-5). To bury the trunk cable, a 10 cm (4 in)
wide furrow would be excavated to a depth of about 1 m (3 ft) using equipment that is approximately
5 m (16 ft) wide. As a conservative estimate, about 0.46 km2 (0.13 NM2) of hard bottom could be
disturbed if the trunk cable were laid along a path adjacent to the northern edge of the corridor
consisting entirely of hard bottom (an impossible scenario, since areas of non-live/hard bottom occur
along this path). Nevertheless, this represents a very small amount (about 0.13%) of known live/hard
bottom within the Site B corridor. This is a conservative estimate of the potential impact on benthic
HAPC, because the cable is likely to be buried along a shorter path closer to the middle of the
corridor which would cover less area, and not all live/hard bottom is designated as HAPC. Given the
relative small amount of benthic HAPC in the corridor (Figure 1-8), it should not be difficult to avoid
these areas when laying the trunk cable from shore out to the range. Therefore, the installation of the
trunk cable in the Site B corridor may adversely affect, but would not substantially affect, benthic
HAPC.

2.2.3
x

Site C—Cherry Point

Impacts on Benthic Substrate EFH (not including live/hard bottom substrate)
Range – The unconsolidated bottom sediments found in the vicinity of the proposed USWTR Site C
are described in Chapter 1 and depicted in Figure 1-9. The sediments are mostly quartzite sand, thin
layers of fine-grained sand, and silt, and are composed of 25% to 75% calcium carbonate (Hollister
1973; Amato 1994; USGS 2000). Placement of the 300 transducer nodes and the burying of the
interconnect cables (1,110 km in length [600 NM]) in the range has the potential to impact benthic
substrate EFH within the vicinity of the proposed USWTR Site C. The benthic environment in this
area supports a variety of invertebrate species (Street et al. 2005). Although the transducer nodes
would not be buried, the interconnect cables spanning the distance between each transducer would be
buried. The process of burying the cables would overturn and disturb benthic substrate EFH and
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benthic species that reside in this area (Wallace 2006). As a conservative estimate, the maximum area
of substrate (not including live/hard bottom substrate) potentially impacted by the interconnect cable
is 5.55 km2 (1.62 NM2) (Figure 1-9). In addition, each individual transducer node would cover
approximately 5 m2 (54 ft2) of soft substrate, resulting in a total area of impact of about 0.0015 km2
(0.0004 NM2) for 300 transducers (Appendix B). The total area of impact (interconnect cables and
transducer nodes combined) to benthic substrate EFH (not including live/hard bottom) is estimated to
be 5.552 km2.
The total area of benthic substrate (not including live/hard bottom) in the range is approximately
1,534 km2 (447 NM2) of which only 0.36%, would be impacted by the transducers and interconnect
cables. This represents a very small area of benthic substrate EFH (not including live/hard bottom)
within the proposed USWTR; therefore, the installation of the range instrumentation and cables at the
proposed USWTR Site C may adversely affect, but would not substantially affect, benthic substrate
EFH (not including live/hard bottom).
Corridor – The unconsolidated sediments in the Site C trunk cable corridor consist of soft sediments
such as gravel and sand. Burial of the trunk cable has the potential to impact benthic substrate EFH
within the vicinity of the proposed USWTR Site C. The bottom substrate in Onslow Bay, NC consists
primarily of two types of sediments: gravelly coarse sand and fine grain sand (USGS 2000). Benthic
substrates are formed into numerous shoals that are scattered throughout the corridor and also support
a number of benthic species. Digging or plowing a furrow through these shoals to lay the trunk cable
may displace benthic species that depend on the varying topography and could possibly alter water
flow in the area, temporarily impacting other EFH such as water column and currents.
The two junction boxes used to connect the trunk cables would not be buried and may impact benthic
substrate EFH permanently by covering or displacing the sediments. Other impacts on benthic EFH
could occur in the area to be trenched to accommodate the proposed burial of the 5.8 cm (2.3 in)
diameter cable. Although the furrow would be 10 cm (4 in) wide with a depth of approximately 1 m
(3 ft), the burial equipment used to dig the furrow would be 5 m (16 ft) wide and may temporarily
displace benthic species and benthic substrate EFH. As a conservative estimate, the maximum area of
benthic substrate EFH (not including hard bottom) that could be impacted by the burial equipment
and trunk cable is approximately 0.44 km2 (0.13 NM2). This represents a minimal amount (0.03%) of
benthic substrate (not including hard bottom) within the corridor. The installation of the trunk cable
from shore to the proposed USWTR Site C may adversely affect, but would not substantially affect,
benthic substrate EFH (not including live/hard bottom).
x

Impacts on Live/Hard Bottom EFH
Range – The locations of known live/hard bottom substrate found in the vicinity of the proposed
USWTR Site C Cherry Point is described in Chapter 1 and depicted in Figure 1-9. Live/hard bottom
substrate locations within the range were derived from SEAMAP (2001) data. None of the
approximately 300 transducer nodes would be placed on any live/hard bottom substrate; however,
burying the interconnect cables (1,110 km [600 NM] in length) in the range would impact live/hard
bottom EFH within the proposed USWTR Site C. As the interconnect cables are buried, live/hard
bottom EFH would be cut through or crushed by the installation equipment, potentially displacing
EFH species that use this area.
Alternatively, lying the interconnect cable directly onto hard bottom substrate would eliminate the
initial disruption to live/hard bottom EFH associated with the cable burying process. Although, longer
term impacts on live/hard bottom from cable chafing or scouring may occur. An interconnect cable
overlaying an area (or areas) of hard bottom will be subject to bottom currents, slumping of the
seafloor, or other forces which may induce the cable to shift and may result in chafing or scouring of
live/hard bottom (Kogan et al 2003). Cables suspended above the seafloor between two areas of hard
bottom substrate have been known to carve grooves over time into the live/hard bottom at the
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suspension points and may result in fraying or other damage to the cable at those points (Kogan et al.
2003). There is, however, the potential for unburied cables to provide points of attachment for marine
fauna, ultimately allowing benthic communities that require hard substrate to expand beyond the
extent of naturally occurring hard bottom (ONR 2001; Kogan et al. 2003). On the other hand,
significant slumping events have been known to cause communications cables, similar to the
interconnect cables, residing on the seafloor to break (Emery and Uchupi 1972). In addition to the
interconnect cables, the placement of the transducer nodes on live/hard bottom habitat would
adversely impact the organisms colonizing the direct area of the nodes.
Included within the biogenic reef EFH potentially impacted by this action are deepwater coral reefs
composed primarily of the hermatypic coral, Lophelia pertusa. These Lophelia Reefs, as they are
known, are located approximately 30 km (16 NM) north and along the seaward boundary of the
proposed USWTR Site C (Chapter 1; Figure 1-12). These slow growing coral reefs are EFH for
snapper-grouper species, and are on a proposed list as future HAPC sites (SAFMC 2006a). Any
damage inflicted on these corals (Lophelia) during the installation of range instrumentation could
have a long-term and localized significant impact on this habitat because the coral would require
decades to centuries to recover (Freiwald et al. 2004; Ross and Nizinski 2007). Although no Lophelia
Reefs appear to overlap with the proposed USWTR Site C, the southernmost of the two reefs is
located just to the southeast of the range, and more precise surveys documenting the exact extent of
the Lophelia Reefs is needed (Ross and Nizinsk 2007).
As a conservative estimate, the maximum area of live/hard bottom substrate potentially impacted by
the interconnect cables and the nodes, assuming that all of the nodes and cables were laid on live/hard
bottom, is 5.55 km2 (1.62 NM2). This represents about 5.28% of the known live/hard bottom substrate
EFH within the proposed USWTR Site C. Although it is unlikely, given the relatively small area
disturbed by range installation and the limited availability of live/hard bottom habitat within the
range, the installation of the instrumentation and cables at the proposed Site C may adversely affect
live/hard bottom EFH present in the range.
Corridor – Burial of the trunk cable could impact live/hard bottom EFH within the vicinity of the
proposed USWTR Site C as some live/hard bottom substrate may be cut through or otherwise
displaced in order to lay the trunk cable. The junction boxes used to connect the trunk cables would
not be buried and may impact biogenic reef community EFH by crushing or covering a small portion
of the reef. Permanent impacts would occur to a small number of benthic species (e.g., mollusks)
residing in the immediate pathway of the furrow. Although the furrow would only be 10 cm (4 in)
wide with a depth of approximately 1 m (3 ft), the burial equipment used to cut through any live/hard
bottom and dig the furrow would be 5 m (16 ft) wide and may impact live/hard bottom communities
by displacing, burying, or crushing them. Approximately 204 km2 (59 NM2) of live/hard bottom EFH
exists in the trunk cable corridor for Site C. As a conservative estimate, about 0.44 km2 (0.13 NM2) of
live/hard bottom EFH could be disturbed if the trunk cable were laid along a path consisting entirely
of live/hard bottom substrate. Nevertheless, this represents very small amount (about 0.22%) of
known live/hard bottom EFH within the Site C corridor (Appendix B). Because it is highly unlikely
that the entire furrow would traverse only live/hard bottom substrate, the amount of live/hard bottom
affected will be less than the 0.22% estimated above. Given the relative small amount of live/hard
bottom in the corridor, it should not be difficult to avoid these areas when laying the trunk cable from
shore out to the range. Therefore, the installation of the trunk cable in the Site C corridor may
adversely affect, but would not substantially affect, live/hard bottom EFH.
x

Impacts on Artificial Reef EFH
Range – Locations of artificial reef EFH found in the vicinity of the proposed USWTR Site C are
described in Chapter 1 and depicted in Figure 1-10. No artificial reefs are known to be located within
the proposed range at Site C; however, several artificial reefs (or reef complexes) are located to the
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north of the proposed range (Figure 1-10). The locations of the artificial reefs were derived from data
provided by the NCDMF. If any previously unknown artificial reefs are encountered during the
installation of range instrumentation, the installation plan would be altered to avoid any disturbance to
artificial reefs. Therefore, the installation of range instrumentation and cables at the proposed
USWTR Site C would not adversely affect artificial reef EFH.
Corridor – No artificial reefs are known to be located within the trunk cable corridor (Table 1-2;
Figure 1-10). If any previously unknown artificial reefs are encountered during the installation of the
trunk cable, the installation plan would be altered to ensure that trenching activities avoid disturbing
any artificial reefs. Therefore, the installation of the trunk cable in the Site C corridor would not
adversely affect artificial reef EFH.
x

Impacts on Pelagic Sargassum EFH
Pelagic Sargassum can occur in all four proposed USWTR sites and provides EFH for several fish
species, particularly during the larval lifestage. The exact location of Sargassum at any given time
within each site is impossible to predict. Since pelagic Sargassum is found floating at the sea surface,
often at the convergence of surface currents, and is not associated with the benthic environment, no
impact on pelagic Sargassum EFH is anticipated from the sea-floor installation of range
instrumentation. Any disturbance to Sargassum by surface equipment (e.g., ships) required to perform
the installation would be temporary and would not differ significantly from other maritime traffic
occurring in the region. Therefore, the installation of instrumentation and cables in USWTR Site C
and the trunk cable in the Site C corridor would not adversely affect pelagic Sargassum EFH.

x

Impacts on Water Column EFH
Range – One hundred percent of the water column is designated as EFH in both the proposed
USWTR Site C and adjacent trunk cable corridor (Table 1-2). A localized increase in turbidity within
the water column is anticipated near the seafloor during construction of the range. The placement of
approximately 300 transducer nodes each covering 5 m2 (54 ft2) of soft sediment would likely result
in a localized increase in turbidity in the vicinity of the placement sites. The interconnect cable
linking the nodes is expected to be buried throughout the range at Site C. The equipment used to
excavate the furrow for the cable should generate a significant amount of turbidity from displaced
sediments entrained into the water column in the immediate vicinity of the burial equipment;
however, deepwater or bottom-layer ocean currents in the vicinity of the range should quickly
disperse sediments stirred-up into the water column and return water column turbidity to preinstallation levels shortly after the installation of range instrumentation. Therefore, the installation of
range instrumentation and cables at the proposed USWTR Site C would not adversely affect water
column EFH.
Corridor – A localized increase in turbidity within the water column near the seafloor would also be
anticipated during the process of burying the trunk cable that connects the USWTR to the shore
facility. The expected increase in turbidity may occur throughout larger sections of the water column
or throughout the entire water column at shallower depths closer to shore. The surface currents and
tidal fluctuations in the vicinity of the trunk cable corridor should quickly disperse sediments stirredup into the water column and return water column turbidity to pre-installation levels shortly after the
process of burying the trunk cable is complete. The installation of the trunk cable in the Site C
corridor would not adversely affect water column EFH.

x

Impacts on Currents EFH
Although surface currents and other circulation features occur at varying spatial and temporal scales
throughout the region, the most dominant oceanographic feature in the region is the Gulf Stream. The
Gulf Stream is a dynamic feature that undergoes constant fluctuations in its physical properties,
including its spatial dimensions. In order to map the Gulf Stream, the location of the mean axis of the
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current was calculated over time, and the standard deviation of the mean axis was used to estimate the
width of the current (Figure 1-21). All of the range and approximately 92% of the range and none of
the trunk cable corridor overlap with the Gulf Stream at the proposed USWTR Site C (Figure 1-21;
Table 1-2). Installation of range instrumentation should not impact EFH associated with the Gulf
Stream since the scale of the proposed activities is not sufficient to significantly impede or disturb the
Gulf Stream or to reduce its suitability as EFH. Therefore, the installation of the instrumentation and
cables in USWTR Site C and along the corridor would not adversely affect currents EFH.
x

Impacts on Nearshore EFH
A very small area of nearshore EFH would be impacted by the process of burying the trunk cable that
connects the USWTR with the shore facility at each of the three proposed sites. For the purposes of
this EFH assessment, nearshore EFH is defined as those waters within 3 NM of the shoreline (i.e.,
state waters) and encompasses only the most shoreward section of the trunk cable corridor. This
dynamic environment provides important habitat for the majority of fish and invertebrate species with
EFH in the region.
To bury the trunk cable, a 10 cm (4 in) wide trench would be excavated to a depth of about 1 m (3 ft)
using equipment that is approximately 5 m (16 ft) in width. The area of nearshore EFH within the
trunk cable corridor for Site C is approximately 6.9 km2 (Table 1-2). The maximum area potentially
impacted in the process of burying the trunk cable is estimated as a 5 m wide path extending along the
edge of the corridor and represents only 0.43% (0.03 km2) of the nearshore EFH within the corridor
(Appendix B). This is a conservative estimate of the impact area because the cable is likely to traverse
a shorter distance closer to the middle of the nearshore corridor, which would reduce the total area
impacted by the burial process.
Impacts on soft benthic substrate EFH in the nearshore corridor associated with burying the trunk
cable should be minimal and temporary. After the cable is buried, soft sediments and tidal habitat
should revert to pre-installation conditions in a relatively short period of time (Street et al. 2005). A
study summarizing the recovery of intertidal (as well as other) habitats following disturbance by
fishing activity (e.g., dredging and raking) noted that recovery of unconsolidated bottom habitat
(without vegetation) occurred in six months to one year (in most cases), but that some habitats,
including those with a biogenic component, took as long as two years (Collie et al. 2000). The study
demonstrated that repeated disturbance to the same area increased recovery times (Collie et al 2000).
In general, nearshore habitats are dynamic environments subject to constantly changing physical
conditions and the flora and fauna that thrive in these environments are often resilient and able to
respond and regenerate relatively quickly (~ months to years rather than decades) to disturbances
(Collie et al. 2000). Full regeneration of a disturbed habitat will dependent on many factors; however,
some of the more consistently critical ones include the size of the disturbance, frequency of
subsequent or repeated disturbances, time of year the disturbance occurs, and the presence of other
stressors (Allison 1995; Collie et al. 2000; Kaiser et al. 2002).
The turbidity of nearshore waters is likely to increase during the cable burying process, which could
impact nearshore EFH by reducing light availability throughout the water column and increasing
sedimentation in areas that typically experience low sediment deposition. These impacts would only
be temporary as substrate material stirred-up into the water column would be quickly dispersed by
nearshore currents and tidal fluctuations. Because of the transient nature of the potential impacts
resulting from the burial of the trunk cable, no significant impact on nearshore EFH is anticipated
from the installation process. A project similar to this one involving the burial of a fiber optic
communications cable in Chesapeake Bay was evaluated for its environmental effects and it was
determined that no significant impacts on the nearshore benthic habitat would result (DoN 2005).
Because of the transient nature of the potential impacts, the installation of the trunk cable along the
corridor may adversely affect, but would not substantially affect, nearshore EFH.
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Impacts on HAPC
HAPC within the proposed USWTR Site C and associated trunk cable corridor consist primarily of
live/hard bottom community EFH and pelagic Sargassum EFH (Figure 1-12). The first habitat type is
benthic HAPC and the second is located in surface waters. The potential impacts on each of these
habitats have been assessed previously in this section.
Based on the previous discussion, the installation of the instrumentation and cables both on the
USWTR Site A and within the corridor would not adversely affect Sargassum HAPC (see section
above). Potential impacts on benthic HAPC, however, are described below.
Range – The interconnect cables linking the transducers would be buried at the proposed Site C
USWTR. Burial of the interconnect cables (totaling 1,110 km [600 NM] in length) on the seafloor
may impact live/hard substrate and communities designated as HAPC (medium to high offshore hard
bottom where spawning in species of the snapper-grouper complex occurs, other known spawning
locations, and hermatypic coral habitats and reefs) located within the range by displacing or cutting
through the live/hard bottom substrate or communities. Disturbing benthic HAPC may displace EFH
species that use this habitat. The rock ridge system that exists along the shelf break supports benthic
EFH species (e.g., snapper-grouper complex) as well as live/hard bottom communities. These areas
may be permanently impacted if burying the interconnect cables erodes sections of the ridge system.
As a conservative estimate, the maximum area of substrate (including but not limited to benthic
HAPC) potentially impacted by the interconnect cable is 5.55 km2 (1.62 NM2) (Figure 1-9). This area
represents about 5.29% of the total known live/hard bottom within the proposed range at Site C. Not
all live/hard bottom is designated as HAPC (Figure 1-12), so the amount of benthic HAPC potentially
impacted would be even less. Despite that fact, due to the potentially long-term nature of any
potential disturbance, the installation of the instrumentation and cables in USWTR Site C may
adversely affect benthic HAPC.
Corridor – Impacts on benthic HAPC (medium to high offshore hard bottom where spawning in
species of the snapper-grouper complex occurs, other known spawning locations, and hermatypic
coral habitats and reefs) from the installation process are primarily associated with excavating the
furrow for and burying of the trunk cable. Sediment stirred-up into the water column in the process of
digging the furrow and burying the trunk cable could settle on benthic HAPC near the cable furrow
and inhibit growth. This impact should be temporary, confined to a small area of the corridor, and
should not generate siltation greater than that generated by naturally occurring phenomena (e.g.,
storms). Recovery of any impacted communities is likely given the temporary nature of the
disturbance. Cutting through or displacing benthic HAPC may have a longer-lasting impact on these
areas. All known hard bottom located within the trunk cable corridor encompasses an area of
approximately 361 km2 (105 NM2) (Figure 1-9; Table 1-2). To bury the trunk cable, a 10 cm (4 in)
wide furrow would be excavated to a depth of about 1 m (3 ft) using equipment that is approximately
5 m (16 ft) wide. As a conservative estimate, about 0.44 km2 (0.13 NM2) of hard bottom could be
disturbed if the trunk cable were laid along a path adjacent to the northern edge of the corridor
consisting entirely of hard bottom (an impossible scenario, since areas of non-hard bottom occur
along this path). Nevertheless, this represents a very small amount (about 0.12%) of known hard
bottom within the Site C corridor. This is a conservative estimate of the potential impact on benthic
HAPC, because the cable is likely to be buried along a shorter path closer to the middle of the
corridor which would cover less area, and not all hard bottom is designated as HAPC. Given the
relative small amount of benthic HAPC in the corridor (Figure 1-12), it should not be difficult to
avoid these areas when laying the trunk cable from shore out to the range. Therefore, the installation
of the trunk cable in the Site C corridor may adversely affect, but would not substantially affect,
benthic HAPC.
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Site D—VACAPES

Impacts on Benthic Substrate EFH (not including live/hard bottom substrate)
Range – Placement of the 300 transducer nodes and burying of the interconnect cables (1,110 km in
length [600 NM]) in the range would temporarily impact benthic substrate EFH within the vicinity of
the proposed USWTR Site D by covering and disturbing soft sediments.. As a conservative estimate,
the maximum area of substrate (not including live/hard bottom substrate) potentially impacted by the
interconnect cable is 5.55 km2 (1.62 NM2) (Figure 1-13; Table 1-2). Each transducer node would
cover approximately 5 m2 (54 ft2) of soft substrate totaling an area of about 0.0015 km2 (0.0004
NM2). The total area of benthic substrate in the range is approximately 1,591 km2 (464 NM2) of
which only 0.35%, would be impacted by the transducer nodes and interconnect cables (Table 1-2).
This represents a very small area of benthic substrate EFH within the proposed USWTR Site D. The
installation of the range instrumentation and cables at the proposed USWTR Site D may adversely
affect, but would not substantially affect, benthic substrate EFH (not including live/hard bottom).
Corridor – Burial of the trunk cable within the Site D corridor has the potential to impact benthic
substrate EFH. The two junction boxes used to connect the trunk cables would not be buried but
placement of the boxes may impact benthic substrate EFH by displacing or covering these sediments.
Permanent impacts would occur to benthic substrate EFH in the area to be trenched to accommodate
the burial of the 5.8 cm (2.3 in) diameter trunk cable. As a conservative estimate, the maximum area
of benthic substrate EFH (soft sediments) that could be impacted by the burial equipment is
approximately 0.32 km2 (0.09 NM2). This represents an very small (0.02%) of the benthic substrate
EFH within the Site D corridor, such that no significant impacts on benthic substrate EFH are
anticipated from the installation of the trunk cable in the proposed USWTR Site D corridor. Due to
the relatively small potential area of impact and its temporary nature, the installation of the trunk
cable from shore to the proposed USWTR Site D may adversely affect, but would not substantially
affect, benthic substrate EFH (not including live/hard bottom).

x

Impacts on Live/Hard Bottom EFH
Range –The extent or locations of natural live/hard bottom are unavailable in the sediment data for
the VACAPES region (Amato 1994; USGS 2000; NAVO 2006), and the MAFMC could not provide
any information on the location of natural live/hard bottom EFH in the region. The MAFMC defines
EFH for adult black sea bass as all natural and man-made structured habitats (Hoff 2006). Therefore,
for the region surrounding USWTR Site D, shipwrecks serve as live/hard bottom. A single shipwreck
is located within the proposed USWTR Site D (Figure 1-13). Since all shipwrecks would be avoided
during the installation process, the installation of the range instrumentation and cables at the proposed
USWTR Site D would not adversely affect live/hard bottom EFH.
Corridor – Known locations of live/hard bottom EFH, 22 shipwrecks found within the corridor are
described in Chapter 1 and depicted in Figure 1-13. The MAFMC regards shipwrecks as EFH for
adult black sea bass (Hoff 2006). All shipwrecks encountered in the corridor would be avoided during
the installation process. As a result, the installation of the trunk cable from shore to the proposed
USWTR Site D would not adversely affect live/hard bottom EFH.

x

Impacts on Artificial Reef EFH
Range – Point data representing artificial reef EFH in the vicinity of the proposed USWTR Site D are
described in Chapter 1 and are depicted in Figure 1-14. There are no known artificial reefs located
within the proposed USWTR Site D; however, if artificial reefs were to be encountered during the
installation process, the installation plan would be altered to avoid impacting any artificial reefs.
Therefore, the installation of the range instrumentation and cables at the proposed USWTR Site D
would not adversely affect artificial reef EFH.
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Corridor – Point data of artificial reefs in the vicinity of the Site D corridor are described in Chapter 1
and depicted in Figure 1-14. There are five artificial reefs located within the Site D corridor (Table 12). If artificial reefs were to be encountered during the installation process, the installation plan would
be altered to avoid impacting any artificial reefs. As a result, the installation of the trunk cable from
shore to the proposed USWTR Site D would not adversely affect artificial reef EFH.
x

Impacts on Pelagic Sargassum EFH
Pelagic Sargassum can occur in all four proposed USWTR sites and provides EFH for several fish
species, particularly the larval lifestage. The exact location of Sargassum at any given time within
each site is impossible to predict. Since pelagic Sargassum is found floating at the sea surface, often
at the convergence of surface currents, and is not associated with the benthic environment, no impact
on pelagic Sargassum EFH would be anticipated from the installation of range instrumentation on the
seafloor. Any disturbance to pelagic Sargassum by surface equipment (e.g., ships) required to
perform the installation would be temporary and would not differ significantly from other maritime
traffic occurring in the region. Therefore, the installation of instrumentation and cables in USWTR
Site C and the trunk cable in the Site C corridor would not adversely affect pelagic Sargassum EFH.

x

Impacts on Water Column EFH
Range – One hundred percent of the water column is designated as EFH in both the proposed
USWTR Site D and adjacent trunk cable corridor (Table 1-2). A localized increase in turbidity within
the water column is anticipated near the seafloor during construction of the range. The placement of
approximately 300 transducer nodes each covering 5 m2 (54 ft²) of soft sediment would likely result
in a localized increase in turbidity in the vicinity of the placement sites. The interconnect cable
linking the nodes is expected to be buried throughout the range at Site D. The equipment used to
excavate the furrow for the cable should generate a significant amount of turbidity from displaced
sediments entrained into the water column in the immediate vicinity of the burial equipment;
however, deepwater or bottom-layer ocean currents in the vicinity of the range should quickly
disperse sediments stirred-up into the water column and return water column turbidity to preinstallation levels shortly after the installation of range instrumentation is complete. Therefore, the
installation of range instrumentation and cables at the proposed USWTR Site D would not adversely
affect water column EFH.
Corridor – A localized increase in turbidity within the water column is also anticipated, near the
seafloor during the process of burying the trunk cable that connects the USWTR to the shore facility.
The expected increase in turbidity may occur throughout larger sections of the water column or
possibly throughout the entire the water column at shallower depths closer to shore. The surface
currents and tidal fluctuations in the vicinity of the trunk cable corridor should quickly disperse
sediments stirred-up into the water column and return water column turbidity to pre-installation levels
shortly after the process of burying the trunk cable is complete. The installation of the trunk cable in
the Site D corridor would not adversely affect water column EFH.

x

Impacts on Currents EFH
No currents are designated as EFH in the vicinity of the proposed USWTR Site D or the associated
trunk cable corridor; therefore, no adverse effect on currents EFH will occur.

x

Impacts on Nearshore EFH
A very small area of nearshore EFH would be impacted by the process of burying the trunk cable that
connects the USWTR with the shore facility at each of the four proposed sites. For the purposes of
this technical report nearshore marine habitat is defined as those waters within 3 NM of the shoreline
(i.e., state waters) and encompasses only the most shoreward section of the trunk cable corridor. This
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dynamic environment provides important habitat for the majority of fish and invertebrate species with
EFH in the region.
To bury the trunk cable, a 10 cm (4 in) wide trench would be excavated to a depth of about 1 m (3 ft)
using equipment that is approximately 5 m (16 ft) in width. The area of nearshore habitat within the
trunk cable corridor for Site D is approximately 50.69 km2 (14.8 NM2) (Table 1-2). The maximum
area potentially impacted in the process of burying the trunk cable is estimated as a 5 m wide path
extending along the edge of the corridor and represents only about 0.16% (0.08 km2 [0.02 NM2]) of
the nearshore EFH within the corridor (Appendix B). This is a conservative estimate of the impact
area since the cable is likely to traverse a shorter distance closer to the middle of the nearshore
corridor, which would reduce the area impacted by the burial process.
Impacts on soft benthic substrate EFH in the nearshore corridor associated with burying the trunk
cable should be minimal and temporary. After the cable is buried, soft sediments and tidal habitat
should revert to pre-installation conditions in a relatively short period of time (Street et al. 2005). A
study summarizing the recovery of intertidal (as well as other) habitats following disturbance by
fishing activity (e.g., dredging and raking) noted that recovery of unconsolidated bottom habitat
(without vegetation) occurred in six months to one year (in most cases), but that some habitats,
including those with a biogenic component, took as long as two years (Collie et al. 2000). The study
demonstrated that repeated disturbance to the same area increased recovery times (Collie et al 2000).
In general, nearshore habitats are dynamic environments subject to constantly changing physical
conditions and the flora and fauna that thrive in these environments are often resilient and able to
respond and regenerate relatively quickly (~ months to years rather than decades) to disturbances
(Collie et al. 2000). Full regeneration of a disturbed habitat will dependent on many factors; however,
some of the more consistently critical ones include the size of the disturbance, frequency of
subsequent or repeated disturbances, time of year the disturbance occurs, and the presence of other
stressors (Allison 1995; Collie et al. 2000; Kaiser et al. 2002).
No natural hard bottom (e.g., hard bottom substrate) has been located in the nearshore corridor at Site
D (Amato 1994; USGS 2000; NAVO 2006). The MAFMC has designated shipwrecks as hard bottom
EFH (Hoff 2006), and although there are 22 shipwrecks located in the Site D trunk cable corridor,
none are found in the nearshore portion of the corridor (Figure 1-13). The total amount of benthic
substrate impacted by burying the trunk cable would only represent 0.16% of the total benthic habitat
in the nearshore corridor. While benthic EFH may be adversely affected, this area is so small that the
potential impact on nearshore benthic EFH resulting from the burial of the trunk cable would not be
substantial.
The turbidity of nearshore waters is likely to increase during the cable burying process, which could
impact nearshore EFH by reducing light availability throughout the water column and increasing
sedimentation in areas that typically experience low sediment deposition. These impacts would only
be temporary as substrate stirred-up into the water column would be dispersed by nearshore currents
and tidal fluctuations. Due to the transient nature of the potential impacts resulting from the burial of
the trunk cable, no significant permanent impacts on nearshore EFH would be anticipated. A project
similar to this one involving the burial of a fiber optic communications cable in Chesapeake Bay was
evaluated for its environmental effects, and it was determined that no significant impacts on the
nearshore benthic habitat would result (DoN 2005). Because of the transient nature of the potential
impacts, the installation of the trunk cable along the corridor may adversely affect, but would not
substantially affect,nearshore EFH.
x

Impacts on HAPC
No HAPC are designated in the vicinity of the proposed USWTR Site D or the associated trunk cable
corridor; therefore, no adverse effects on HAPCs would occur.
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2.3

Range Operation—Exercise Torpedoes

2.3.1

Site A—Jacksonville

x

Impacts on Benthic Substrate EFH (not including live/hard bottom)
All torpedoes deployed within the range are planned to be recovered. Forty-eight MK 48 exercise
torpedoes (EXTORPs) would be released each year at the USWTR and each contains 24 kilograms
(kg) (53 pounds [lb]) of metallic lead ballast totaling 1,158 kg (2,554 lb) in addition to 76.2 m (250 ft)
of thin-gauge copper control wire encased in flex hose. The flex hose would sink along with the
copper wire, and could have temporary impacts on the benthic substrate EFH as a result of this action.
The MK 46 and MK 54 lightweight torpedoes all have expendable materials when they are air
launched. The expendable materials from these torpedoes could have temporary impacts on benthic
soft EFH substrates. Forty-eight percent of the approximately 328 lightweight torpedoes used on the
USWTR would be MK 46s, and an estimated 10%, or 16 of these would be EXTORPs. Upon
completion of an MK 46 EXTORP run, two steel jacketed lead ballast weights would be released to
lighten the torpedo, allowing it to rise to the surface for recovery. Therefore, approximately 32 16.8kg (37-lb) ballasts would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition,
51 MK 46 recoverable exercise torpedoes (REXTORPs) would be deployed and each uses six ballasts
(totaling 82 kg (180 lb) of lead), resulting in the expenditure of 4,164 kg (9,180 lb) of lead ballast.
The total amount of lead ballasts used between the MK 48, MK 46 REXTORP and MK 46 EXTORPs
would be 5,322 kg (12,918 lb) which could have temporary and minimal impacts on the benthic
substrate EFH in the immediate vicinity. There are no lead weights associated with the MK 54
EXTORP or REXTORP.
In addition five vertical launch antisubmarine (VLA) rockets would be mounted to MK 46 EXTORPs
and while the torpedoes would be recovered the rockets would not. The closer to the shelf break
within the range, the finer the sediment, and the greater the opportunity for sediments and benthic
EFH species to be disturbed from discarded torpedoes and associated material (e.g., 16.8 kg [37 lb])
ballasts, rocket airframes, etc. from heavyweight EXTORPs). Overall, continued use of the range
throughout the year could aggravate the benthic substrate EFH through the accumulation of discarded
materials from the torpedo exercises; however, once these materials (e.g. lead ballast and flex hoses)
are covered by sediments, at which time anoxic conditions are likely to prevail, no subsequent
impacts (e.g., the ionizing of lead into the benthic environment) are likely to occur. It is reasonable to
expect, therefore, that once discarded materials resulting from torpedo exercise are covered by soft
sediments, that the materials would have a minimal impact on the benthic substrate EFH. Given these
probable circumstances, exercise torpedoes will not adversely affect benthic substrate (not including
live/hard bottom) EFH.

x

Impacts on Live/Hard Bottom EFH
Forty-eight MK 48 EXTORPs would be released each year at the USWTR and each contains 24 kg
(53 lb) of metallic lead ballast totaling 1,158 kg (2,554 lb) in addition to 76.2 m (250 ft) of thin-gauge
copper control wire encased in flex hose. The flex hose would sink along with the copper wire, and
may temporary affect but not cause significant harm to live/hard bottom EFH.
Forty-eight percent of the approximately 328 lightweight torpedoes used on the USWTR would be
MK 46s, and an estimated 10%, or 16 of these would be EXTORPs. Upon completion of an MK 46
EXTORP run, two steel jacketed lead ballast weights would be released to lighten the torpedo,
allowing it to rise to the surface for recovery. Therefore, approximately 32 16.8-kg (37-lb) ballasts
would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition 51 MK 46
REXTORPs would be deployed and each uses six ballasts (totaling 82 kg (180 lb) of lead), resulting
in the expenditure of 4,164 kg (9,180 lb) of lead ballast. The total amount of lead ballasts used
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between the MK 48, MK 46 REXTORP and MK 46 EXTORPs would be 5,322 kg (12,918 lb), which
could have long-term, adverse impacts on live/hard bottom EFH in the immediate vicinity by
contamination and destruction. Therefore, torpedo exercises in the vicinity of USWTR Site A may
adversely affect live/hard bottom EFH.
x

Impacts on Artificial Reef EFH
There is no known artificial reef EFH in the vicinity of the proposed USWTR Site A; therefore, there
would not be adverse effects on artificaial reef EFH.

x

Impacts on Pelagic Sargassum EFH
Pelagic Sargassum can occur in all four proposed USWTR sites and provides EFH for several fish
species, particularly the larval lifestage. The exact location of Sargassum at any given time within
each site is impossible to predict. Exercise torpedoes released into water from either a ship or an
aircraft may briefly encounter pelagic Sargassum floating at the surface and temporarily disturb
Sargassum mats. Recovery of exercise torpedoes occurs at the surface and also has the potential to
interact with pelagic Sargassum EFH. Given the patchy distribution of Sargassum and the transient
nature of potential interaction, any disturbance would be expected to be temporary and would not
adversely affect pelagic Sargassum EFH.

x

Impacts on Water Column EFH
Torpedo exercises conducted in the USWTR would result in the release of chemicals.. One hundred
percent of the water column is designated as EFH in the Site A USWTR (Table 1-2). All chemical
releases, even those associated with a worst-case scenario, would either be temporary and quickly
dilute within the water column, or would occur at a slow rate over a long period of time such that high
concentrations should not accumulate in the water column. Therefore, no long-term impacts on water
column EFH would be anticipated. The following three occurrences of chemical releases have the
potential to impact water column EFH and are addressed to assess the magnitude of their impact:
1.

Chemicals released as exhaust from EXTORPs equipped with a propulsion system may pose a
temporary risk to water column EFH. Most exhaust chemicals occur naturally in seawater;
however, one chemical, hydrogen cyanide (HCN), does not, and, if in high enough
concentrations, could pose a risk to both humans and marine biota. The United States
Environmental Protection Agency (USEPA) national recommendation for cyanide in marine
waters is 1 microgram per liter (μg/L), or approximately 1 part per billion (ppb), for both acute
and chronic criteria (USEPA 2006). MK 46 and MK 54 torpedoes are expected to discharge
HCN concentrations of 280 ppb, and MK 48 torpedoes are expected to discharge HCN
concentrations ranging from 140 to 150 ppb (Ballentine 1995 and Qadir et al. 1994, as cited in
DoN, 1996a, 1996b). These initial concentrations are well above the USEPA recommendations
for cyanide; however, because it has extremely high solubility in seawater, HCN would diffuse
to levels below 1 μg/L within 5.4 m (17.7 ft) of the center of the torpedo’s path, and thus
should not adversely affect marine organisms or water column EFH (DoN 2008).

2.

MK 46, MK 54, and MK 48 torpedoes contain potentially hazardous or harmful (nonpropulsion-related) components and materials (DoN 2008). Only very small quantities of these
materials, however, are contained in each torpedo. During normal exercise operations, the
torpedo is sealed and is recovered at the end of a run; therefore, none of the potentially
hazardous or harmful materials would be released to the marine environment. The MK 48
torpedo uses either a strong flex hose (SFH) or improved flex hose (IFH). The IFH is a multicomponent design that consists of a stainless-steel spring overlaid with a polyester braid and
then a layer of lead tape (DoN 1996b). The entire assembly is then overlaid with a stainlesssteel wire braid (DoN 1996b). The SFH is constructed primarily of stainless steel and contains
no lead or other materials that may pose a threat to the marine environment (DoN 1996b).
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The Navy estimated the release of lead to the marine environment from the corrosion of the
IFH based on a worst-case scenario, assuming low pH and high oxidation potential (Eh) levels,
no sedimentation, no marine growth or oxide buildup on the IFH, and no current or water
movement (DoN 1996b). The USEPA national recommended water quality criteria for lead in
marine waters are 210 μg/L, or approximately 210 ppb for acute exposure and 8.1 μg/L for
chronic exposure (USEPA 2006). Adverse effects from lead exposure are most pronounced at
elevated water temperatures and reduced pH, in comparatively soft waters, in younger life
stages, and after long exposures (Eisler 1988). Based on this worst-case scenario, the Navy
determined that the maximum distance from the IFH in which the average concentration of lead
in seawater may be toxic to marine life would be 15.6 cm (6.1 in) (DoN 1996b). Organisms that
are within this distance of the IFH may be exposed to short-term lead levels that are above the
USEPA acute toxicity water quality criteria for seawater aquatic life, which is 0.210 parts per
million (ppm).
On the ocean bottom in the USWTR, however, the reaction of the IFH with the marine
environment would be retarded because the usual bottom conditions are slightly basic, with a
lower pH and lower temperature. Over time, the cable would be increasingly less exposed to
the full marine environment because of sedimentation, marine growth, and oxide coatings. It is
reasonable to expect, therefore, that the actual average amount of lead released into seawater
would be substantially less than this study predicts, and the lead that is released would be
dispersed at a much higher rate than predicted.
The increased lead concentration over the entire extent of the USWTR appears insignificant.
Because the low amounts of lead released to the marine environment are below concentrations
that could adversely affect marine life, the lead contained in the IFH would pose no
environmental threat to marine mammals, threatened/endangered species, or the marine
environment, inclusive of fish and invertebrates. In addition, the release of IFHs at USWTR
Site A should not cause significant harm to water column EFH.
Further, upon completion of a MK 46 EXTORP run, two steel-jacketed lead ballast weights are
released to lighten the torpedo, allowing it to rise to the surface for recovery. Each ballast
weighs 16.8 kg (37 lb) and sinks rapidly to the bottom. Approximately 32 16.8-kg (37-lb)
ballasts would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition to
the ballasted MK 46 EXTORPs, MK 46 REXTORPs launched from P-3s also must be ballasted
for safety purposes. Ballast weights for these REXTORPs are similarly released to allow for
torpedo recovery. Ballasting the MK 46 REXTORP for P-3 use requires six ballasts, totaling 82
kg (180 lb) of lead. It is estimated that a maximum of 51 MK 46 REXTORPs would be
launched by P-3s, resulting in the expenditure of 4,164 kg (9,180 lb) of lead ballast. In areas of
soft bottom, ballasts would be buried quickly in the sediments.
The USEPA saltwater quality standard for lead is 8.1 μg/L continuous and 210 μg/L maximum
(USEPA 2006). Lead is a minor constituent of seawater, with a background concentration of
0.02 to 0.4 μg/L (Kennish, 1989).
The metallic lead of the ballast weights is unlikely to mobilize into the sediment or water as
lead ions for three reasons. First, the lead is jacketed with steel, which means that the surface of
the lead would not be exposed directly to the actions of seawater. Second, even if the lead were
exposed, the general bottom conditions are slightly basic with low oxygen content (i.e., a
reducing environment) and would prohibit the lead from ionizing. In addition, only a small
percentage of lead is soluble in seawater. Finally, in soft-bottom areas, the lead weights would
be buried due to the velocity of their impact with the bottom. Sediments are generally anoxic
and thus no lead would be ionized (DoN, 1996a). Studies at other ranges have shown the
impact of lead ballasts to be minimal, as they are buried deep in sediments where they are not
biologically available (Environmental Sciences Group 2005). There would be no cumulative
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effects from the lead ballasts due to the low probability of mobilization. Therefore, the lead
ballasts released at USWTR Site A will not adversely affect water column EFH.
3.

Under the worst-case scenario of a catastrophic failure of an EXTORP, up to 27 kg (59 lb) of
OTTO Fuel II could be released from a MK 46 or MK 54 torpedo, or up to 152 to 203 kg (335
to 448 lb) from a MK 48 torpedo (DoN 2008). While OTTO Fuel II levels generally should not
exceed 0.5 milligrams per liter (mg/L) to prevent toxicity to marine organisms (DiSalvo et al.
1976), it is anticipated that even in the event of such a maximum potential spill, no long-term
adverse impacts to the marine environment would result, because:


The water volume, depth, and ocean currents of the USWTR would dilute the spill.



Five types of common marine bacteria (Pseudomonas, Flavobacterium, Vibrio,
Achromobacter, and Arthrobacter) that exist at all proposed USWTR sites attack and
ultimately break down OTTO fuel (DoN 2008).

Therefore, the use of EXTORPs at USWTR Site A will not adversely affect water column EFH.
x

Impacts on Currents EFH
Although surface currents and other circulation features occur at varying spatial and temporal scales
throughout the region, the most dominant oceanographic feature in the region is the Gulf Stream. The
Gulf Stream is a dynamic feature that undergoes constant fluctuations in its physical properties,
including its spatial dimensions. All of the range at Site A overlaps with the Gulf Stream (Figure 1-3;
Table 1-2).
Torpedo exercises conducted at the USWTR should not impact EFH associated with the Gulf Stream
since none of the proposed operations should reduce the suitability of the Gulf Stream to function as
EFH. Torpedoes and expendable equipment would only reside within current for a brief period of
time after which they would either be recovered or sink to the seafloor. Torpedo exercises conducted
at the proposed USWTR Site A will not adversely affect currents EFH.

x

Impacts on Nearshore EFH
No adverse effects on nearshore EFH would be anticipated from torpedo exercises conducted at the
proposed USWTR Site A since the range would be located over 93 km (50 NM) from shore and
would not overlap with any nearshore EFH.

x

Impacts on HAPC
HAPC within the proposed USWTR Site A consist primarily of pelagic Sargassum (Figure 1-4) and
live/hard bottom communities. The first habitat type is limited to surface waters and the second is
benthic HAPC. The potential impacts on each of these habitats have been assessed previously in this
section.
No adverse impacts on pelagic Sargassum HAPC would be anticipated from torpedo exercises
conducted at the proposed USWTR Site A (see section above). Potential impacts on benthic HAPC
are primarily associated with the materials and equipment expended during the torpedo exercises.
Two types of torpedoes would be used at the USWTR, the heavyweight MK 48 EXTORP and the
lightweight MK 46 and MK 54 torpedoes. Expended materials and equipment include control wire,
flex hose (IFH or SFH), air launch accessories, and lead ballast. The 328 torpedoes potentially used at
the USWTR annually would be recovered immediately following each exercise and should not pose a
significant impact on HAPC. An estimated 48 control wires and flex hoses would be released into the
USWTR each year, and could potentially cover HAPC after sinking to the seafloor. It is anticipated
that up to 5,322 kg (12,918 lb) of lead ballast from MK 48, MK 46 EXTORP and REXTORP
torpedoes would be expended per year in the USWTR. These steel-encased lead ballasts would sink
rapidly to the seafloor and could damage HAPC upon impact with hard bottom substrate.
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Furthermore, if the steel casing becomes cracked or otherwise damaged the rate of corrosion and
subsequent release of lead into the immediate benthic environment could result in some level of lead
contamination to benthic HAPC, particularly if the lead ballast is permitted to accumulate in the
immediate vicinity of benthic HAPC over a period of years.
No information is available on the bottom area extent of the 146 HAPC located within the proposed
USWTR Site A (Table 1-2). The area of the range at Site A is 1,535 km2 (448 NM2) and the HAPC
are grouped shoreward and in a line approximately parallel to the shelf break, which crosses the
eastern-most third of the range in the north-south direction (Figure 1-4). The probability of
expendable materials settling on HAPC would be expected to be relatively low given that the HAPC
are consolidated into a narrow band within the range; however, if torpedo operations are conducted
such that the expended materials (particularly lead ballast) are released disproportionately over areas
of the range with high concentrations within HAPC, then adverse impacts may occur over time.
Regarding potential lead contamination of benthic HAPC, organisms that are within the immediate
vicinity (~ 15.6 cm [2.14 in]) of lead in the flex hose assembly may be exposed to short-term lead
levels that are above the USEPA acute toxicity water quality criteria for seawater aquatic life, which
is 0.140 ppm (DoN 1996b). On the ocean bottom in the USWTR, however, the reaction of the lead
ballast and the IFH with the marine environment would be retarded because the usual bottom
conditions are slightly basic, with a lower Eh (reduction potential) and lower temperature. Also, over
time the ballast and flex hose would be increasingly less exposed to the full marine environment
because of sedimentation, marine growth, and oxide coatings. Once lead ballast and flex hose are
covered by sediments, anoxic conditions are likely to prevail and subsequent ionizing of lead into the
benthic environment would all but cease. It is reasonable to expect, therefore, that the actual amount
of lead released into the benthic environment would be substantially less than predicted in the IFH
analysis. Overall, however, torpedo exercises over time may adversely affect benthic HAPC within
the USWTR Site A.

2.3.2
x

Site B—Charleston

Impacts on Benthic Substrate EFH (not including live/hard bottom)
Expended material released from torpedo exercises could potentially impact benthic substrate EFH.
All torpedoes deployed within the range would be recovered. Forty-eight MK 48 EXTORPs would be
released each year at the USWTR. Each MK 48 contains 24 kg (53 lb) of metallic lead ballast,
totaling 1,158 kg (2,554 lb), and 76.2 m (250 ft) of thin-gauge copper control wire encased in flex
hose. The flex hose would sink along with the copper wire and could have temporary impacts on the
benthic substrate EFH as a result of this action.
The MK 46 and MK 54 lightweight torpedoes all release expendable materials when they are air
launched. The expendable materials from these torpedoes could potentially have temporary impacts
on benthic soft substrates EFH. Forty-eight percent of the approximately 328 lightweight torpedoes
used on the USWTR would be MK 46s, and an estimated 10%, or 16 of these would be EXTORPs.
Upon completion of an MK 46 EXTORP exercise, two steel-jacketed lead ballast weights would be
released to lighten the torpedo, allowing it to rise to the surface for recovery. Therefore,
approximately 32 16.8 kg (37 lb) ballasts would be expended annually, totaling 537 kg (1,184 lb) of
lead ballast. In addition, 51 MK 46 REXTORPs would be deployed and each uses six ballasts
(totaling 82 kg (180 lb) of lead), resulting in the expenditure of 4,164 kg (9,180 lb) of lead ballast.
The total amount of lead ballasts used between the MK 48, MK 46 REXTORP and MK 46 EXTORPs
would be 5,322 kg (12,918 lb), which could have temporary and minimal impacts the benthic
substrate EFH in the immediate vicinity. There are no lead weights associated with the MK 54
EXTORP or REXTORP.
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In addition, five VLA rockets would be mounted to MK 46 EXTORPs and while the torpedoes would
be recovered the rockets would not. The closer to the shelf break, the finer the sediments, and the
greater the opportunity for these sediments to be disturbed from discarded torpedo material (i.e., 16.8
kg [37 lb] ballasts, rocket airframes, etc. from heavyweight EXTORPs), which increases the ability
for disturbed sediments to smother benthic EFH species. Overall, the continued use of the range
throughout the year could aggravate the benthic substrate EFH due to discarded material from the
exercise torpedoes or the malfunction and scuttling of the torpedoes onto the ocean seabed; however,
once lead ballast and flex hose are covered by sediments, anoxic conditions are likely to prevail and
subsequent ionizing of lead into the benthic environment would all but cease. It is reasonable to
expect, therefore, that the actual amount of lead released into the benthic environment would be
substantially less than predicted in the IFH analysis. Given these probable circumstances, exercise
torpedoes will not adversely affect benthic substrate (not including live/hard bottom) EFH.
x

Impacts on Live/Hard Bottom EFH
Forty-eight MK 48 EXTORPs would be released each year at the USWTR range and each contains
24 kg (53 lb) of metallic lead totaling 1,158 kg (2,554 lb). In addition, 76.2 m (250 ft) of thin-gauge
copper control wire encased in flex hose would be released and subsequently sink, which may
temporarily affect, but not cause significant harm to, live/hard bottom EFH.
Forty-eight percent of the approximately 328 lightweight torpedoes used on the USWTR would be
MK 46s, and an estimated 10%, or 16 of these would be EXTORPs. Upon completion of an MK 46
EXTORP run, two steel jacketed lead ballast weights would be released to lighten the torpedo,
allowing it to rise to the surface for recovery. Therefore, approximately 32 16.8 kg (37 lb) ballasts
would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition 51 MK 46
REXTORPs would be deployed and each uses six ballasts (totaling 82 kg (180 lb) of lead), resulting
in the expenditure of 4,164 kg (9,180 lb) of lead ballast. The total amount of lead ballasts used
between the MK 48, MK 46 REXTORP and MK 46 EXTORPs would be 5,322 kg (12,918 lb), which
could have long-term, adverseimpacts on live/hard bottom EFH in the immediate vicinity by
contamination and destruction. The Lophelia Reefs (Savannah Lithoherms) located along the seaward
boundary of the range along the shelf break are important for snapper-grouper species and are slow
growing. Any damage inflicted on these corals (Lophelia) from discarded lead ballasts or
malfunctioning torpedoes resulting from the proposed action could take decades to centuries for the
coral to recover. Therefore, torpedo exercises in the vicinity of USWTR Site B may adversely affect
live/hard bottom EFH.

x

Impacts on Artificial Reef EFH
There are no known artificial reefs located in the range at Site B (Figure 1-5). While the Charleston
Deep Artificial Reef MPA was recently designated and is located within Site B, no reef material has
been placed at the site at this time. If site B is selected for the USWTR and artificial reef material is
to be placed at the MPA, additional analysis of potential impacts on the reef and the range will be
conducted.

x

Impacts on Pelagic Sargassum EFH
Pelagic Sargassum can occur in all four proposed USWTR sites and provides EFH for several fish
species, particularly the larval lifestage. The exact location of Sargassum at any given time within
each site is impossible to predict. Exercise torpedoes released into water from either a ship or an
aircraft may briefly encounter pelagic Sargassum floating at the surface and temporarily disturb
Sargassum mats. Recovery of exercise torpedoes occurs at the surface and also has the potential to
interact with pelagic Sargassum EFH. Given the patchy distribution of Sargassum and the transient
nature of potential interaction, any disturbance would be expected to be temporary and would not
adversely affect pelagic Sargassum EFH.
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Impacts on Water Column EFH
Torpedo exercises conducted in the USWTR would result in the release of chemicals. One hundred
percent of the water column is designated as EFH in the Site B USWTR (Table 1-2; Figure 1-12). All
chemical releases, even those associated with a worst-case scenario, would either be temporary and
quickly dilute within the water column, or would occur at a slow rate over a long period of time such
that high concentrations should not accumulate in the water column. Therefore, no long-term impacts
on water column EFH would be anticipated. The following three occurrences of chemical releases
have the potential to impact water column EFH and are addressed to assess the magnitude of their
impact:
1.

Chemicals released as exhaust from EXTORPs equipped with a propulsion system may pose a
temporary risk to water column EFH. Most exhaust chemicals occur naturally in seawater;
however, one chemical, HCN, does not, and, if in high enough concentrations, could pose a risk
to both humans and marine biota. The USEPA national recommendation for cyanide in marine
waters is 1 μg/L, or approximately 1 ppb, for both acute and chronic criteria (USEPA, 2006).
MK 46 and MK 54 torpedoes are expected to discharge HCN concentrations of 280 ppb, and
MK 48 torpedoes are expected to discharge HCN concentrations ranging from 140 to 150 ppb
(Ballentine 1995 and Qadir et al. 1994, as cited in DoN 1996a, 1996b). These initial
concentrations are well above the USEPA recommendations for cyanide; however, because it
has extremely high solubility in seawater, HCN would diffuse to levels below 1 μg/L within 5.4
m (17.7 ft) of the center of the torpedo’s path, and thus should not adversely affect marine
organisms or water column EFH (DoN 2008).

2.

MK 46, MK 54, and MK 48 torpedoes contain potentially hazardous or harmful (nonpropulsion-related) components and materials (DoN 2008). Only very small quantities of these
materials, however, are contained in each torpedo. During normal exercise operations, the
torpedo is sealed and is recovered at the end of a run; therefore, none of the potentially
hazardous or harmful materials would be released to the marine environment. The MK 48
torpedo uses either an SFH or IFH. The IFH is a multi-component design that consists of a
stainless-steel spring overlaid with a polyester braid and then a layer of lead tape (DoN 1996b).
The entire assembly is then overlaid with a stainless-steel wire braid (DoN 1996b). The SFH is
constructed primarily of stainless steel and contains no lead or other materials that may pose a
threat to the marine environment (DoN 1996b).
The Navy estimated the release of lead to the marine environment from the corrosion of the
IFH based on a worst-case scenario, assuming low pH and high Eh levels, no sedimentation, no
marine growth or oxide buildup on the IFH, and no current or water movement (DoN 1996b).
The USEPA national recommended water quality criteria for lead in marine waters are 210
μg/L, or approximately 210 ppb for acute exposure and 8.1 μg/L for chronic exposure (USEPA
2006). Adverse effects from lead exposure are most pronounced at elevated water temperatures
and reduced pH, in comparatively soft waters, in younger life stages, and after long exposures
(Eisler 1988). Based on this worst-case scenario, the Navy determined that the maximum
distance from the IFH in which the average concentration of lead in seawater may be toxic to
marine life would be 15.6 cm (6.1 in) (DoN 1996b). Organisms that are within this distance of
the IFH may be exposed to short-term lead levels that are above the USEPA acute toxicity
water quality criteria for seawater aquatic life, which is 0.210 ppm.
On the ocean bottom in the USWTR, however, the reaction of the IFH with the marine
environment would be retarded because the usual bottom conditions are slightly basic, with a
lower pH and lower temperature. Over time the cable would be increasingly less exposed to the
full marine environment because of sedimentation, marine growth, and oxide coatings. It is
reasonable to expect, therefore, that the actual average amount of lead released into seawater
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would be substantially less than this study predicts, and the lead that is released would be
dispersed at a much higher rate than predicted.
The increased lead concentration over the entire extent of the USWTR appears insignificant.
Because the low amounts of lead released to the marine environment are below concentrations
that could adversely affect marine life, the lead contained in the IFH would pose no
environmental threat to marine mammals, threatened/endangered species, or the marine
environment, inclusive of fish and invertebrates. In addition, the release of IFHs at USWTR
Site B should not cause significant harm to water column EFH.
Further, upon completion of a MK 46 EXTORP run, two steel-jacketed lead ballast weights are
released to lighten the torpedo, allowing it to rise to the surface for recovery. Each ballast
weighs 16.8 kg (37 lb) and sinks rapidly to the bottom. Approximately 32 16.8-kg (37-lb)
ballasts would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition to
the ballasted MK 46 EXTORPs, MK 46 REXTORPs launched from P-3s also must be ballasted
for safety purposes. Ballast weights for these REXTORPs are similarly released to allow for
torpedo recovery. Ballasting the MK 46 REXTORP for P-3 use requires six ballasts, totaling 82
kg (180 lb) of lead. It is estimated that a maximum of 51 MK 46 EXTORPs would be launched
by P-3s, resulting in the expenditure of 4,164 kg (9,180 lb) of lead ballast. In areas of soft
bottom, ballasts would be buried quickly in the sediments.
The USEPA saltwater quality standard for lead is 8.1 μg/L continuous and 210 μg/L maximum
(USEPA 2006). Lead is a minor constituent of seawater, with a background concentration of
0.02 to 0.4 μg/L (Kennish 1989).
The metallic lead of the ballast weights is unlikely to mobilize into the sediment or water as
lead ions for three reasons. First, the lead is jacketed with steel, which means that the surface of
the lead would not be exposed directly to the actions of seawater. Second, even if the lead were
exposed, the general bottom conditions are slightly basic with low oxygen content (i.e., a
reducing environment) and would prohibit the lead from ionizing. In addition, only a small
percentage of lead is soluble in seawater. Finally, in soft-bottom areas, the lead weights would
be buried due to the velocity of their impact with the bottom. Sediments are generally anoxic
and thus no lead would be ionized (DoN 1996a). Studies at other ranges have shown the impact
of lead ballasts to be minimal, as they are buried deep in sediments where they are not
biologically available (Environmental Sciences Group 2005). There would be no cumulative
effects from the lead ballasts due to the low probability of mobilization. Therefore, the lead
ballasts released at USWTR Site B will not adversely affect water column EFH.
3.

Under the worst-case scenario of a catastrophic failure of an EXTORP, up to 27 kg (59 lb) of
OTTO Fuel II could be released from a MK 46 or MK 54 torpedo, or up to 152 to 203 kg (335
to 448 lb) from a MK 48 torpedo (DoN 2008). While OTTO Fuel II levels generally should not
exceed 0.5 mg/L to prevent toxicity to marine organisms (DiSalvo et al. 1976), it is anticipated
that even in the event of such a maximum potential spill, no long-term adverse impacts to the
marine environment would result, because:


The water volume, depth, and ocean currents of the USWTR would dilute the spill.



Five types of common marine bacteria (Pseudomonas, Flavobacterium, Vibrio,
Achromobacter, and Arthrobacter) that exist at all proposed USWTR sites attack and
ultimately break down OTTO fuel (DoN 2008).

Therefore, the use of EXTORPs at USWTR Site B will not adversely affect water column EFH.
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Impacts on Currents EFH
Although surface currents and other circulation features occur at varying spatial and temporal scales
throughout the region, the most dominant oceanographic feature in the region is the Gulf Stream. The
Gulf Stream is a dynamic feature that undergoes constant fluctuations in its physical properties,
including its spatial dimensions. All of the range overlaps with the Gulf Stream (Figure 1-7; Table 12).
Torpedo exercises conducted at the USWTR should not impact EFH associated with the Gulf Stream
since none of the proposed operations should reduce the suitability of the Gulf Stream to function as
EFH. Torpedoes and expendable equipment would only reside within current for a brief period of
time after which they would either be recovered or sink to the seafloor. Torpedo exercises conducted
at the proposed USWTR Site B will not adversely affect currents EFH.

x

Impacts on Nearshore EFH
No adverse effects on nearshore EFH is anticipated from torpedo exercises conducted at the proposed
USWTR Site B, because the range would be located over 92 km (50 NM) from shore and would not
overlap with any nearshore EFH.

x

Impacts on HAPC
HAPC within the proposed USWTR Site B consist primarily of pelagic Sargassum (Figure 1-8) and
live/hard bottom communities. The first habitat type is limited to surface waters and the second is
benthic HAPC. The potential impacts on each of these habitats have been assessed previously in this
section.
No adverse effect on pelagic Sargassum HAPC is anticipated from torpedo exercises conducted at the
proposed USWTR Site B (see section above). Potential impacts on benthic HAPC are primarily
associated with the materials and equipment expended during the torpedo exercises. Two types of
torpedoes would be used at the USWTR, the heavyweight MK 48 EXTORP and the lightweight MK
46 and MK 54 torpedoes. Expended materials and equipment include control wire, flex hose (IFH or
SFH), air launch accessories, and lead ballast. All of the 328 torpedoes estimate for use at the
USWTR annually are planned for recovery immediately following each exercise and should not pose
a significant impact on HAPC. An estimated 48 control wires and flex hoses would be released into
the USWTR each year, and could potentially cover HAPC after sinking to the seafloor. It is
anticipated that up to 5,322 kg (12,918 lb) of lead ballast from MK 48, MK 46 EXTORP and
REXTORP torpedoes would be expended per year in the USWTR. These steel-encased lead ballasts
would sink rapidly to the seafloor and could damage HAPC upon impact with hard substrate.
Furthermore, if the steel casing becomes cracked or otherwise damaged, the rate of corrosion and
subsequent release of lead into the immediate benthic environment could result in some level of lead
contamination to benthic HAPC, particularly if the lead ballast is permitted to accumulate in the
immediate vicinity of benthic HAPC over a period of years.
No information is available on the areal extent of HAPC bottom area in the range. The area of the
range at Site B is 1,471 km2 (429 NM2) and 79 HAPC are located at the proposed USWTR Site B
(Figure 1-8; Table 1-2). The probability of expendable materials settling on HAPC would be low.
Regarding potential lead contamination of benthic HAPC, organisms that are within the immediate
vicinity (~ 15.6 cm [~ 6.14 in]) based on an analysis of lead in the flex hose assembly may be
exposed to short-term lead levels that are above the USEPA acute toxicity water quality criteria for
seawater aquatic life, which is 0.140 ppm (DoN 1996b). On the ocean bottom in the USWTR,
however, the reaction of the lead ballast and the IFH with the marine environment would be retarded
because the usual bottom conditions are slightly basic, with a lower Eh and lower temperature. Also,
over time the ballast and flex hose would be increasingly less exposed to the full marine environment
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because of sedimentation, marine growth, and oxide coatings. Once sediments cover lead ballast and
flex hose, anoxic conditions are likely to prevail and subsequent ionizing of lead into the benthic
environment would all but cease. It is reasonable to expect, therefore, that the actual amount of lead
released into the benthic environment would be substantially less than predicted in the IFH analysis.
Overall, however, torpedo exercises over time may adversely affect benthic HAPC within the
USWTR Site B.

2.3.3
x

Site C—Cherry Point

Impacts on Benthic Substrate EFH (not including live/hard bottom)
Expended material released from torpedo exercises could potentially impact benthic substrate EFH.
All torpedoes deployed within the range would be recovered. Forty-eight MK 48 EXTORPs would be
released each year at the USWTR. Each MK 48 contains 24 kg (53 lb) of metallic lead ballast,
totaling 1,158 kg (2,554 lb), and 76.2 m (250 ft) of thin-gauge copper control wire encased in flex
hose. The flex hose would sink along with the copper wire and could have temporary impacts on the
benthic substrate EFH as a result of this action.
The MK 46 and MK 54 lightweight torpedoes all release expendable materials when they are air
launched. The expendable materials from these torpedoes could potentially have temporary impacts
on benthic soft substrates EFH. Forty-eight percent of the approximately 328 lightweight torpedoes
used on the USWTR would be MK 46s, and an estimated 10%, or 16 of these would be EXTORPs.
Upon completion of an MK 46 EXTORP exercise, two steel-jacketed lead ballast weights would be
released to lighten the torpedo, allowing it to rise to the surface for recovery. Therefore,
approximately 32 16.8 kg (37 lb) ballasts would be expended annually, totaling 537 kg (1,184 lb) of
lead ballast. In addition, 51 MK 46 REXTORPs would be deployed and each uses six ballasts
(totaling 82 kg (180 lb) of lead), resulting in the expenditure of 4,164 kg (9,180 lb) of lead ballast.
The total amount of lead ballasts used between the MK 48, MK 46 REXTORP and MK 46 EXTORPs
would be 5,322 kg (12,918 lb), which could have temporary and minimal impacts the benthic
substrate EFH in the immediate vicinity. There are no lead weights associated with the MK 54
EXTORP or REXTORP.
In addition, five VLA rockets would be mounted to MK 46 EXTORPs and while the torpedoes would
be recovered, the rockets would not. The closer to the shelf break, the finer the sediments, and the
greater the opportunity for these sediments to be disturbed from discarded torpedo material (i.e., 16.8
kg [37 lb] ballasts, rocket airframes, etc. from heavyweight EXTORPs), which increases the ability
for disturbed sediments to smother benthic EFH species. Overall, the continued use of the range
throughout the year could aggravate the benthic substrate EFH due to discarded material from the
exercise torpedoes or the malfunction and scuttling of the torpedoes onto the ocean seabed; however,
once lead ballast and flex hose are covered by sediments, anoxic conditions are likely to prevail and
subsequent ionizing of lead into the benthic environment would all but cease. It is reasonable to
expect, therefore, that the actual amount of lead released into the benthic environment would be
substantially less than predicted in the IFH analysis. Given these probable circumstances, exercise
torpedoes will not adversely affect benthic substrate (not including live/hard bottom) EFH.

x

Impacts on Live/Hard Bottom EFH
Forty-eight MK 48 EXTORPs would be released each year at the USWTR range and each contains
24 kg (53 lb) of metallic lead totaling 1,158 kg (2,554 lb). In addition, 76.2 m (250 ft) of thin-gauge
copper control wire encased in flex hose would be released and subsequently sink, which could have
temporary impacts on the live/hard bottom EFH as a result of this action.
Forty-eight percent of the approximately 328 lightweight torpedoes used on the USWTR would be
MK 46s, and an estimated 10%, or 16 of these would be EXTORPs. Upon completion of an MK 46
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EXTORP run, two steel jacketed lead ballast weights would be released to lighten the torpedo,
allowing it to rise to the surface for recovery. Therefore, approximately 32 16.8 kg (37 lb) ballasts
would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition 51 MK 46
REXTORPs would be deployed and each uses six ballasts (totaling 82 kg (180 lb) of lead), resulting
in the expenditure of 4,164 kg (9,180 lb) of lead ballast. The total amount of lead ballasts used
between the MK 48, MK 46 REXTORP and MK 46 EXTORPs would be 5,322 kg (12,918 lb), which
could have long-term, adverse impacts on live/hard bottom EFH in the immediate vicinity by
contamination and destruction. The Lophelia Reefs located in the northern and southern part of the
range along the shelf break are important for snapper-grouper species and are slow growing. Any
damage inflicted on these corals (Lophelia) from discarded lead ballasts or malfunctioning torpedoes
resulting from the proposed action could take decades to centuries for the coral to recover. Therefore,
torpedo exercises in the vicinity of USWTR Site C may adversely affect live/hard bottom EFH.
x

Impacts on Artificial Reef EFH
Ten artificial reefs in the range make up one artificial reef complex (Figure 1-10; Table 1-2). Fortyeight MK 48 EXTORPs would be released each year at the USWTR and each contains 24 kg (53 lb)
of metallic lead totaling 1,158 kg (2,554 lb) in addition to 76.2 m (250 ft) of thin-gauge copper
control wire encased in flex hose. Although the flex hose would sink along with the copper wire, it
could have temporary impacts on the artificial reef substrates as a result of this action until the reef
could re-colonize.
Forty-eight percent of the approximately 328 lightweight torpedoes used on the USWTR would be
MK 46s, and an estimated 10%, or 16 of these would be EXTORPs. Upon completion of an MK 46
EXTORP run, two steel jacketed lead ballast weights would be released to lighten the torpedo,
allowing it to rise to the surface for recovery. Therefore, approximately 32 16.8 kg (37 lb) ballasts
would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition 51 MK 46
REXTORPs would be deployed and each uses six ballasts (totaling 82 kg (180 lb) of lead), resulting
in the expenditure of 4,164 kg (9,180 lb) of lead ballast. The total amount of lead ballasts used
between the MK 48, MK 46 REXTORP and MK 46 EXTORPs would be 5,322 kg (12,918 lb), which
could have long-term, adverseimpacts on the artificial reef EFH in the immediate vicinity by
destruction. Overall, the continued use of the range throughout the year could aggravate the artificial
reefs due to discarded material from the exercise torpedoes or the malfunction and scuttling of the
torpedoes onto the artificial reefs; however, the artificial reefs take up such a small amount of space
in the range, the likelihood of impacting one is small. Although unlikely, torpedo exercises in the
USWTR Site C may adversely affect artificial reef EFH.

x

Impacts on Pelagic Sargassum EFH
Pelagic Sargassum can occur in all four proposed USWTR sites and provides EFH for several fish
species, particularly the larval lifestage. The exact location of Sargassum at any given time within
each site is impossible to predict. Exercise torpedoes released into water from either a ship or an
aircraft may briefly encounter pelagic Sargassum floating at the surface and temporarily disturb
Sargassum mats. Recovery of exercise torpedoes occurs at the surface and also has the potential to
interact with pelagic Sargassum EFH. Given the patchy distribution of Sargassum and the transient
nature of potential interaction, any disturbance would be expected to be temporary and would not
adversely affect pelagic Sargassum EFH.

x

Impacts on Water Column EFH
Torpedo exercises conducted in the USWTR would result in the release of chemicals. One hundred
percent of the water column is designated as EFH in the proposed USWTR Site C (Table 1-2). All
chemical releases, even those associated with a worst-case scenario, would either be temporary and
quickly dilute within the water column, or would occur at a slow rate over a long period of time such
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that high concentrations should not accumulate in the water column. Therefore, no long-term impacts
on water column EFH would be anticipated. The following three occurrences of chemical releases
have the potential to impact water column EFH and are addressed to assess the magnitude of their
impact.
1.

Chemicals released as exhaust from EXTORPs equipped with a propulsion system may pose a
temporary risk to water column EFH. Most exhaust chemicals occur naturally in seawater;
however, one chemical, HCN, does not, and, if in high enough concentrations, could pose a risk
to both humans and marine biota. The USEPA national recommendation for cyanide in marine
waters is 1 μg/L, or approximately 1 ppb for both acute and chronic criteria (USEPA 2006).
MK 46 and MK 54 torpedoes are expected to discharge hydrogen cyanide concentrations of
280 ppb, and MK 48 torpedoes are expected to discharge HCN concentrations ranging from
140 to 150 ppb (Ballentine 1995 and Qadir et al. 1994, as cited in DoN 1996a, 1996b). These
initial concentrations are well above the USEPA recommendations for cyanide; however,
because it has extremely high solubility in seawater, HCN would diffuse to levels below 1 μg/L
within 5.4 m (17.7 ft) of the center of the torpedo’s path, and thus should not adversely affect
marine organisms or water column EFH (DoN 2008).

2.

MK 46, MK 54, and MK 48 torpedoes contain potentially hazardous or harmful (nonpropulsion-related) components and materials (DoN 2008). Only very small quantities of these
materials, however, are contained in each torpedo. During normal exercise operations, the
torpedo is sealed and is recovered at the end of a run; therefore, none of the potentially
hazardous or harmful materials would be released to the marine environment. The MK 48
torpedo uses either an SFH or IFH. The IFH is a multi-component design that consists of a
stainless-steel spring overlaid with a polyester braid and then a layer of lead tape (DoN 1996b).
The entire assembly is then overlaid with a stainless-steel wire braid (DoN 1996b). The SFH is
constructed primarily of stainless steel and contains no lead or other materials that may pose a
threat to the marine environment (DoN 1996b).
The Navy estimated the release of lead to the marine environment from the corrosion of the
IFH based on a worst-case scenario, assuming low pH and high Eh levels, no sedimentation, no
marine growth or oxide buildup on the IFH, and no current or water movement (DoN 1996b).
The USEPA national recommended water quality criteria for lead in marine waters are 210
μg/L, or approximately 210 ppb for acute exposure and 8.1 μg/L for chronic exposure (USEPA
2006). Adverse effects from lead exposure are most pronounced at elevated water temperatures
and reduced pH, in comparatively soft waters, in younger life stages, and after long exposures
(Eisler 1988). Based on this worst-case scenario, the Navy determined that the maximum
distance from the IFH in which the average concentration of lead in seawater may be toxic to
marine life would be 15.6 cm (6.1 in) (DoN 1996b). Organisms that are within this distance of
the IFH may be exposed to short-term lead levels that are above the USEPA acute toxicity
water quality criteria for seawater aquatic life, which is 0.210 ppm.
On the ocean bottom in the USWTR, however, the reaction of the IFH with the marine
environment would be retarded because the usual bottom conditions are slightly basic, with a
lower pH and lower temperature. Over time the cable would be increasingly less exposed to the
full marine environment because of sedimentation, marine growth, and oxide coatings. It is
reasonable to expect, therefore, that the actual average amount of lead released into seawater
would be substantially less than this study predicts, and the lead that is released would be
dispersed at a much higher rate than predicted.
The increased lead concentration over the entire extent of the USWTR appears insignificant.
Because the low amounts of lead released to the marine environment are below concentrations
that could adversely affect marine life, the lead contained in the IFH would pose no
environmental threat to marine mammals, threatened/endangered species, or the marine
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environment, inclusive of fish and invertebrates. In addition, the release of IFHs at USWTR
Site C should not cause significant harm to water column EFH.
Further, upon completion of a MK 46 EXTORP run, two steel-jacketed lead ballast weights are
released to lighten the torpedo, allowing it to rise to the surface for recovery. Each ballast
weighs 16.8 kg (37 lb) and sinks rapidly to the bottom. Approximately 32 16.8 kg (37-lb)
ballasts would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition to
the ballasted MK 46 EXTORPs, MK 46 REXTORPs launched from P-3s also must be ballasted
for safety purposes. Ballast weights for these REXTORPs are similarly released to allow for
torpedo recovery. Ballasting the MK 46 REXTORP for P-3 use requires six ballasts, totaling 82
kg (180 lb) of lead. It is estimated that a maximum of 51 MK 46 EXTORPs would be launched
by P-3s, resulting in the expenditure of 4,164 kg (9,180 lb) of lead ballast. In areas of soft
bottom, ballasts would be buried quickly in the sediments.
The USEPA saltwater quality standard for lead is 8.1 μg/L continuous and 210 μg/L maximum
(USEPA 2006). Lead is a minor constituent of seawater, with a background concentration of
0.02 to 0.4 μg/L (Kennish 1989).
The metallic lead of the ballast weights is unlikely to mobilize into the sediment or water as
lead ions for three reasons. First, the lead is jacketed with steel, which means that the surface of
the lead would not be exposed directly to the actions of seawater. Second, even if the lead were
exposed, the general bottom conditions are slightly basic with low oxygen content (i.e., a
reducing environment) and would prohibit the lead from ionizing. In addition, only a small
percentage of lead is soluble in seawater. Finally, in soft-bottom areas, the lead weights would
be buried due to the velocity of their impact with the bottom. Sediments are generally anoxic
and thus no lead would be ionized (DoN 1996a). Studies at other ranges have shown the impact
of lead ballasts to be minimal, as they are buried deep in sediments where they are not
biologically available (Environmental Sciences Group 2005). There would be no cumulative
effects from the lead ballasts due to the low probability of mobilization. Therefore, the lead
ballasts released at USWTR Site C will not adversely affect water column EFH.
3.

Under the worst-case scenario of a catastrophic failure of an EXTORP, up to 27 kg (59 lb) of
OTTO Fuel II could be released from a MK 46 or MK 54 torpedo, or up to 152 to 203 kg (335
to 448 lb) from a MK 48 torpedo (DoN 2008). While OTTO Fuel II levels generally should not
exceed 0.5 mg/L to prevent toxicity to marine organisms (DiSalvo et al. 1976), it is anticipated
that even in the event of such a maximum potential spill, no long-term adverse impacts to the
marine environment would result, because:


The water volume, depth, and ocean currents of the USWTR would dilute the spill.



Five types of common marine bacteria (Pseudomonas, Flavobacterium, Vibrio,
Achromobacter, and Arthrobacter) that exist at all proposed USWTR sites attack and
ultimately break down OTTO fuel (DoN 2008).

Therefore, the use of EXTORPs at USWTR Site C will not adversely affect water column EFH.
x

Impacts on Currents EFH
Although surface currents and other circulation features occur at varying spatial and temporal scales
throughout the region, the most dominant oceanographic feature in the region is the Gulf Stream. The
Gulf Stream is a dynamic feature that undergoes constant fluctuations in its physical properties,
including its spatial dimensions. The entire range overlaps with the Gulf Stream (Figure 1-11; Table
1-2).
Torpedo exercises conducted at the USWTR should not impact EFH associated with the Gulf Stream
since none of the proposed operations should reduce the suitability of the Gulf Stream to function as
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EFH. Torpedoes and expendable equipment would only reside within current for a brief period of
time after which they would either be recovered or sink to the seafloor. Torpedo exercises conducted
at the proposed USWTR Site C will not adversely affect currents EFH.
x

Impacts on Nearshore EFH
No adverse effects on nearshore EFH is anticipated from torpedo exercises conducted at the proposed
USWTR Site C, because the range would be located over 86 km (47 NM) from shore and would not
overlap with any nearshore EFH.

x

Impacts on HAPC
HAPC within the proposed USWTR Site C consist primarily of pelagic Sargassum (Figure 1-12) and
live/hard bottom communities. The first habitat type is limited to surface waters and the second is
benthic HAPC. The potential impacts on each of these habitats have been assessed previously in this
section.
No adverse effect on pelagic Sargassum HAPC is anticipated from torpedo exercises conducted at the
proposed USWTR Site C (see section above). Potential impacts on benthic HAPC are primarily
associated with the materials and equipment expended during the torpedo exercises. Two types of
torpedoes would be used at the USWTR, the heavyweight MK 48 EXTORP and the lightweight MK
46 and MK 54 torpedoes. Expended materials and equipment include control wire, flex hose (IFH or
SFH), air launch accessories, and lead ballast. All of the 328 torpedoes estimate for use at the
USWTR annually are planned for recovery immediately following each exercise and should not pose
a significant impact on HAPC. An estimated 48 control wires and flex hoses would be released into
the USWTR each year, and could potentially cover HAPC after sinking to the seafloor. It is
anticipated that up to 5,322 kg (12,918 lb) of lead ballast from MK 48, MK 46 EXTORP and
REXTORP torpedoes would be expended per year in the USWTR. These steel-encased lead ballasts
would sink rapidly to the seafloor and could damage HAPC upon impact with hard substrate.
Furthermore, if the steel casing becomes cracked or otherwise damaged, the rate of corrosion and
subsequent release of lead into the immediate benthic environment could result in some level of lead
contamination to benthic HAPC, particularly if the lead ballast is permitted to accumulate in the
immediate vicinity of benthic HAPC over a period of years.
No information is available on the areal extent of HAPC bottom area in the range. Given that the area
of the range at Site C is 1,639 km2 (478 NM2) and only a relatively small amount of the proposed
USWTR Site C and adjacent trunk cable corridor are designated as such (Figure 1-12; Table 1-2), the
probability of expendable materials settling on HAPC would be low.
Regarding potential lead contamination of benthic HAPC, organisms that are within the immediate
vicinity (~ 15.6 cm [~ 6.14 in]) based on an analysis of lead in the flex hose assembly may be
exposed to short-term lead levels that are above the USEPA acute toxicity water quality criteria for
seawater aquatic life, which is 0.140 ppm (DoN 1996b). On the ocean bottom in the USWTR,
however, the reaction of the lead ballast and the IFH with the marine environment would be retarded
because the usual bottom conditions are slightly basic, with a lower Eh and lower temperature. Also,
over time the ballast and flex hose would be increasingly less exposed to the full marine environment
because of sedimentation, marine growth, and oxide coatings. Once sediments cover lead ballast and
flex hose, anoxic conditions are likely to prevail and subsequent ionizing of lead into the benthic
environment would all but cease. It is reasonable to expect, therefore, that the actual amount of lead
released into the benthic environment would be substantially less than predicted in the IFH analysis.
Overall, however, torpedo exercises over time may adversely affect benthic HAPC within the
USWTR Site C.
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Site D—VACAPES

Impacts on Benthic Substrate EFH (not including live/hard bottom substrate)
Impacts on the benthic substrate EFH could come from torpedoes expended material. All torpedoes
deployed within the range are planned to be recovered. Forty-eight MK 48 EXTORPs would be
released each year at the USWTR and each contains 24 kg (53 lb) of metallic lead totaling 1,158 kg
(2,554 lb) in addition to 76.2 m (250 ft) of thin-gauge copper control wire encased in flex hose. The
flex hose would sink along with the copper wire, and could alter the benthic substrate, thus causing
temporary impacts on the benthic substrate EFH as a result of this action.
The MK 46 and MK 54 lightweight torpedoes all have expendable materials when they are air
launched. The expendable materials from these torpedoes could have temporary impacts on benthic
substrate EFH. Forty-eight percent of the approximately 328 lightweight torpedoes used on the
USWTR would be MK 46s, and an estimated 10%, or 16 of these would be EXTORPs. Upon
completion of an MK 46 EXTORP run, two steel jacketed lead ballast weights would be released to
lighten the torpedo, allowing it to rise to the surface for recovery. Therefore, approximately 32 16.8
kg (37 lb) ballasts would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition,
51 MK 46 REXTORPs would be deployed and each uses six ballasts (totaling 82 kg (180 lb) of lead),
resulting in the expenditure of 4,164 kg (9,180 lb) of lead ballast. The total amount of lead ballasts
used between the MK 48, MK 46 REXTORP and MK 46 EXTORPs would be 5,322 kg (12,918 lb),
which could have temporary and minimal impacts the benthic substrate EFH in the immediate
vicinity. There are no lead weights associated with the MK 54 EXTORP or REXTORP.In addition,
five VLA rockets would be mounted to MK 46 EXTORPs and while the torpedoes would be
recovered the rockets would not. The closer to the shelf break within the range, the finer the sediment
and the more opportunity for the sediments to be disturbed from discarded torpedoes material (i.e.,
16.8 kg (37 lb) ballasts, rocket airframes, etc. from heavyweight EXTORPs) and smother benthic
EFH species. Overall, the continued use of the range throughout the year could aggravate the benthic
substrate EFH due to discarded material from the exercise torpedoes or the malfunction and scuttling
of the torpedoes onto the ocean seabed but no significant impacts would result from this action;
however, once lead ballast and flex hose are covered by sediments, anoxic conditions are likely to
prevail and subsequent ionizing of lead into the benthic environment would all but cease. It is
reasonable to expect, therefore, that the actual amount of lead released into the benthic environment
would be substantially less than predicted in the IFH analysis. Given these probable circumstances,
exercise torpedoes will not adversely affect benthic substrate (not including live/hard bottom) EFH.

x

Impacts on Live/Hard Bottom EFH
All torpedoes deployed within the range are planned to be recovered. Forty-eight MK 48 EXTORPs
would be released each year at the USWTR and each contains 24 kg (53 lb) of metallic lead totaling
1,158 kg (2,554 lb) in addition to 76.2 m (250 ft) of thin-gauge copper control wire encased in flex
hose. The flex hose would sink along with the copper wire, and could have temporary but no
significant impacts on the live/hard bottom EFH (shipwrecks) as a result of this action.
The MK 46, MK 50, and MK 54 lightweight torpedoes all have expendable materials when they are
air launched. The expendable materials from these torpedoes could have temporary impacts on
benthic substrate EFH. Forty-eight percent of the approximately 328 lightweight torpedoes used on
the USWTR would be MK 46s, and an estimated 10%, or 16 of these would be EXTORPs. Upon
completion of an MK 46 EXTORP run, two steel jacketed lead ballast weights would be released to
lighten the torpedo, allowing it to rise to the surface for recovery. Therefore, approximately 32 16.8
kg (37 lb) ballasts would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition
51 MK 46 REXTORPs would be deployed and each uses six ballasts (totaling 82 kg (180 lb) of lead),
resulting in the expenditure of 4,164 kg (9,180 lb) of lead ballast. The total amount of lead ballasts
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used between the MK 48, MK 46 REXTORP and MK 46 EXTORPs would be 5,322 kg (12,918 lb)
which could temporarily impact the live/hard bottom EFH (shipwrecks) in the immediate vicinity by
contamination as a result of this action; however, once the discarded lead is covered by bottom
sediments, anoxic conditions would significantly reduce decay and release rates, and no adverse
effects would occur as a result of this action.
In addition, five VLA rockets would be mounted to MK 46 EXTORPs and while the torpedoes would
be recovered the rockets would not. The closer to the shelf break within the range, the finer the
sediments, and the more opportunity for the sediments to be disturbed from discarded torpedoes
material (i.e., 16.8 kg (37 lb) ballasts, rocket airframes, etc. from heavyweight EXTORPs), which
would increase the potential for smothering benthic EFH species. Overall, the continued use of the
range throughout the year could aggravate the live/hard bottom EFH (shipwrecks) due to discarded
material from the exercise torpedoes or the malfunction and scuttling of the torpedoes onto the ocean
seabed. However, due to fact that only a single shipwreck is located within the USWTR Site D
(Figure 1-13; Table 1-2), exercise torpedoes will not adversely affect live/hard bottom EFH.
x

Impacts on Artificial Reef EFH
There is no known artificial reef EFH located in the vicinity of the proposed USWTR Site D (Figure
1-14) and therefore no adverse effects on artificial reef EFH would occur.

x

Impacts on Pelagic Sargassum EFH
Pelagic Sargassum can occur in all four proposed USWTR sites and provides EFH for several fish
species, particularly the larval lifestage. The exact location of Sargassum at any given time within
each site is impossible to predict. Exercise torpedoes released into water from either a ship or an
aircraft may briefly encounter pelagic Sargassum floating at the surface and temporarily disturb
Sargassum mats. Recovery of exercise torpedoes occurs at the surface and also has the potential to
interact with pelagic Sargassum EFH. Given the patchy distribution of Sargassum and the transient
nature of potential interaction, any disturbance would be expected to be temporary and would not
adversely affect pelagic Sargassum EFH.

x

Impacts on Water Column EFH
Torpedo exercises conducted in the USWTR would result in the release of chemicals. One hundred
percent of the water column is designated as EFH in the Site D USWTR. All chemical releases, even
those associated with a worst-case scenario, would either be temporary and quickly dilute within the
water column, or would occur at a slow rate over a long period of time such that high concentrations
should not accumulate in the water column. Therefore, no long-term impacts on water column EFH
would be anticipated. The following three occurrences of chemical releases have the potential to
impact water column EFH and are addressed to assess the magnitude of their impact.
1.

Chemicals released as exhaust from EXTORPs equipped with a propulsion system may pose a
temporary risk to water column EFH. Most exhaust chemicals occur naturally in seawater;
however, one chemical, HCN, does not, and, if in high enough concentrations, could pose a risk
to both humans and marine biota. The USEPA national recommendation for cyanide in marine
waters is 1 μg/L, or approximately 1 ppb for both acute and chronic criteria (USEPA 2006).
MK 46 and MK 54 torpedoes are expected to discharge HCN concentrations of 280 ppb, and
MK 48 torpedoes are expected to discharge HCN concentrations ranging from 140 to 150 ppb
(Ballentine 1995 and Qadir et al. 1994, as cited in DoN 1996a, 1996b). These initial
concentrations are well above the USEPA recommendations for cyanide; however, because it
has extremely high solubility in seawater, hydrogen cyanide would diffuse to levels below 1
μg/L within 5.4 m (17.7 ft) of the center of the torpedo’s path, and thus should not adversely
affect marine organisms or water column EFH (DoN 2008).
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MK 46, MK 54, and MK 48 torpedoes contain potentially hazardous or harmful (nonpropulsion-related) components and materials (DoN 2008). Only very small quantities of these
materials, however, are contained in each torpedo. During normal exercise operations, the
torpedo is sealed and is recovered at the end of a run; therefore, none of the potentially
hazardous or harmful materials would be released to the marine environment. The MK 48
torpedo uses either an SFH or IFH. The IFH is a multi-component design that consists of a
stainless-steel spring overlaid with a polyester braid and then a layer of lead tape (DoN 1996b).
The entire assembly is then overlaid with a stainless-steel wire braid (DoN 1996b). The SFH is
constructed primarily of stainless steel and contains no lead or other materials that may pose a
threat to the marine environment (DoN 1996b).
The Navy estimated the release of lead to the marine environment from the corrosion of the
IFH based on a worst-case scenario, assuming low pH and high Eh levels, no sedimentation, no
marine growth or oxide buildup on the IFH, and no current or water movement (DoN 1996b).
The USEPA national recommended water quality criteria for lead in marine waters are 210
μg/L, or approximately 210 ppb for acute exposure and 8.1 μg/L for chronic exposure (USEPA
2006). Adverse effects from lead exposure are most pronounced at elevated water temperatures
and reduced pH, in comparatively soft waters, in younger life stages, and after long exposures
(Eisler 1988). Based on this worst-case scenario, the Navy determined that the maximum
distance from the IFH in which the average concentration of lead in seawater may be toxic to
marine life would be 15.6 cm (6.1 in) (DoN, 1996b). Organisms that are within this distance of
the IFH may be exposed to short-term lead levels that are above the USEPA acute toxicity
water quality criteria for seawater aquatic life, which is 0.210 ppm.
On the ocean bottom in the USWTR, however, the reaction of the IFH with the marine
environment would be retarded because the usual bottom conditions are slightly basic, with a
lower pH and lower temperature. Over time, the cable would be increasingly less exposed to
the full marine environment because of sedimentation, marine growth, and oxide coatings. It is
reasonable to expect, therefore, that the actual average amount of lead released into seawater
would be substantially less than this study predicts, and the lead that is released would be
dispersed at a much higher rate than predicted.
The increased lead concentration over the entire extent of the USWTR appears insignificant.
Because the low amounts of lead released to the marine environment are below concentrations
that could adversely affect marine life, the lead contained in the IFH would pose no
environmental threat to marine mammals, threatened/endangered species, or the marine
environment, inclusive of fish and invertebrates. In addition, the release of IFHs at USWTR
Site D should not cause significant harm to water column EFH.
Further, upon completion of a MK 46 EXTORP run, two steel-jacketed lead ballast weights are
released to lighten the torpedo, allowing it to rise to the surface for recovery. Each ballast
weighs 16.8 kg (37 lb) and sinks rapidly to the bottom. Approximately 32 16.8 kg (37-lb)
ballasts would be expended annually, totaling 537 kg (1,184 lb) of lead ballast. In addition to
the ballasted MK 46 EXTORPs, MK 46 REXTORPs launched from P-3s also must be ballasted
for safety purposes. Ballast weights for these REXTORPs are similarly released to allow for
torpedo recovery. Ballasting the MK 46 REXTORP for P-3 use requires six ballasts, totaling 82
kg (180 lb) of lead. It is estimated that a maximum of 51 MK 46 EXTORPs would be launched
by P-3s, resulting in the expenditure of 4,164 kg (9,180 lb) of lead ballast. In areas of soft
bottom, ballasts would be buried quickly in the sediments.
The USEPA saltwater quality standard for lead is 8.1 μg/L continuous and 210 μg/L maximum
(USEPA 2006). Lead is a minor constituent of seawater, with a background concentration of
0.02 to 0.4 μg/L (Kennish 1989).

2-36
EFH Assessment

Appendix B

EFH Assessment

Undersea Warfare Training Range

The metallic lead of the ballast weights is unlikely to mobilize into the sediment or water as
lead ions for three reasons. First, the lead is jacketed with steel, which means that the surface of
the lead would not be exposed directly to the actions of seawater. Second, even if the lead were
exposed, the general bottom conditions are slightly basic with low oxygen content (i.e., a
reducing environment) and would prohibit the lead from ionizing. In addition, only a small
percentage of lead is soluble in seawater. Finally, in soft-bottom areas, the lead weights would
be buried due to the velocity of their impact with the bottom. Sediments are generally anoxic
and thus no lead would be ionized (DoN 1996a). Studies at other ranges have shown the impact
of lead ballasts to be minimal, as they are buried deep in sediments where they are not
biologically available (Environmental Sciences Group 2005). There would be no cumulative
effects from the lead ballasts due to the low probability of mobilization. Therefore, the lead
ballasts released at USWTR Site D will not adversely affect water column EFH.
3.

Under the worst-case scenario of a catastrophic failure of an EXTORP, up to 27 kg (59 lb) of
OTTO Fuel II could be released from a MK 46 or MK 54 torpedo, or up to 152 to 203 kg (335
to 448 lb) from a MK 48 torpedo (DoN 2008). While OTTO Fuel II levels generally should not
exceed 0.5 mg/L to prevent toxicity to marine organisms (DiSalvo et al. 1976), it is anticipated
that even in the event of such a maximum potential spill, no long-term adverse impacts to the
marine environment would result, because:


The water volume, depth, and ocean currents of the USWTR would dilute the spill.



Five types of common marine bacteria (Pseudomonas, Flavobacterium, Vibrio,
Achromobacter, and Arthrobacter) that exist at all proposed USWTR sites attack and
ultimately break down OTTO fuel (DoN 2008).

Therefore, the use of EXTORPs at USWTR Site D will not adversely affect water column EFH.
x

Impacts on Currents EFH
No currents are designated as EFH in the vicinity of the proposed USWTR Site D and therefore no
adverse effects on currents EFH would occur.

x

Impacts on Nearshore EFH
No adverse effects on nearshore EFH would be anticipated from torpedo exercises conducted at the
proposed USWTR Site D, because the range would be located over 63 km (34 NM) from shore and
would not overlap with any nearshore EFH.

x

Impacts on HAPC
No HAPC are designated within the vicinity of the proposed USWTR Site D and therefore no adverse
effects on HAPCs would occur.

2.4

Range Operation—Sensing Devices, Countermeasures, and Targets

2.4.1

Site A—Jacksonville

x

Impacts on Benthic Substrate EFH (not including live/hard bottom)
Various countermeasures would be deployed such as acoustic device countermeasures that weigh
between 3 and 57 kg (7 and 125 lb), with a diameter of 8 to 15 cm (3 to 6 in) and a length of 102 to
280 cm (40 to 110 in). Throughout the year 3,000 sonobuoys, including expendable
bathythermographs (XBTs), would be deployed within the range that weigh 6 to 18 kg (14 to 39 lb)
and are 12.5 cm (4.9 in) in diameter and 91 cm (36 in) in length. Sonobuoys contain lead chloride
batteries, parachutes for deployment, exterior cases, and sea anchors. The maximum seafloor area
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covered by sonobuoys settling on the bottom was estimated by multiplying the typical length of a
sonobuoy (91 cm [36 in]) by the diameter (12.5 cm [4.9 in]) to obtain a footprint of 1,135 cm2 (176
in2), or 0.11 m2 (1.2 ft2). This number, multiplied by 3,000 (the estimated number of sonobuoys used
per year) provides an estimated overall sonobuoy coverage of 330 m2 (3,552 ft2). The USWTR Site A
seafloor would encompass an area of 1,535 km2 (448 NM2), the total coverage of the USWTR by
sonobuoys would be 0.00002% of the USWTR seafloor annually. The sonobuoys, as well as other
devices left in place in the USWTR, would degrade, corrode, and become incorporated into the
sediments, but initially would lie on the sediment, effectively changing soft bottom to hard bottom.
This initial settling before erosion could have temporary and no more than minimal impacts on
benthic EFH substrate as a result of this action.
The chemical components of concern contained in the three different types of batteries used to power
sonobuoys are lead, silver, and copper. A study conduced by the Department of the Navy (DoN)
investigated the effect of the release of these chemicals under various scenarios on the marine
environment and concluded that the chemicals would quickly be dispersed within the water column
and would not significantly impact the water quality for the benthic environment (DoN 1993).
Between the chemical components and physical structure of the sensing devices, the use of sonobuoys
and XBTs will not adversely affect benthic substrate (not including live/hard bottom) EFH.
The two different target simulators (MK 30 anti-submarine warfare [ASW] and MK 39) that would be
used in the range are very different in size and recoverability thus their impacts on the benthic
substrates EFH would be different. The MK 30 ASW target simulator (planned for recovery, 60
deployed per year) is a torpedo-sized electrically propelled target that weighs 1,224 kg (2,700 lb) and
has a length of 6.2 m (20 ft). Although it is a recoverable unit it still has the potential to malfunction
and scuttle, thus impacting benthic substrate EFH in the range. While the likelihood of this happening
would be minimal, should it occur, impacts on benthic substrate EFH as a result of this action would
be temporary.
The MK 39 target simulator (50 deployed per year) is not as large as the MK 30 and weighs 9.6 kg
(21 lb) and is 12.4 by 91.4 cm (4.9 by 36 in) in length. The potential impacts from the MK 39 is the
fact that it is not recoverable and contains 30.5 m (100 ft) of wire, lithium batteries, and a parachute
that sinks. It is preprogrammed to run for several hours after which time it scuttles. Once it scuttles
and falls upon benthic substrate EFH in the range, the heavier components potentially can impact this
area by disturbing the fine sediments thus causing a siltation effect potentially impacting benthic
species in the vicinity. The lighter components such as the parachute could temporarily smother
benthic species in the vicinity before it eroded but would not have more than minimal impacts as a
result of this action. Therefore, the use of countermeasures and targets on USWTR Site A will not
adversely affect benthic substrate (not including live/hard bottom) EFH.
Overall, the use of sensing devices, countermeasures, and targets on the USWTR Site A will not
cause significant harm to the benthic substrate (not including live/hard bottom) EFH.
x

Impacts on Live/Hard Bottom EFH
Various countermeasures would be deployed such as acoustic device countermeasures that weigh
between 3 and 57 kg (7 and 125 lb), with a diameter of 8 to 15 cm (3 to 6 in) and a length of 102 to
280 cm (40 to 110 in). Throughout the year 3,000 sonobuoys including XBTs would be deployed
within the range that weigh 6 to 18 kg (14 to 39 lb) and are 12.5 cm (4.9 in) in diameter and 91 cm
(36 in) in length. Sonobuoys contain lead chloride batteries, parachutes for deployment, exterior
cases, and sea anchors.
The maximum seafloor area covered by sonobuoys settling on the bottom was estimated by
multiplying the typical length of a sonobuoy (91 cm [36 in]) by the diameter (12.5 cm [4.9 in]) to
obtain a footprint of 1,135 cm2 (176 in2), or 0.11 m2 (1.2 ft2). This number, multiplied by 3,000 (the
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estimated number of sonobuoys used per year) provides an estimated overall sonobuoy coverage of
330 m2 (3,552 ft2). The USWTR seafloor would encompass an area of 1,535 km2 (448 NM2), the total
coverage of the USWTR by sonobuoys would be 0.00002% of the USWTR seafloor annually. The
sonobuoys, as well as other devices left in place in the USWTR, would degrade and corrode over
time. However, if the sonobuoys fell on top of Lophelia reefs, or other fragile live bottom habitats, the
impact on the live/hardbottom communities as a result of this action could be more adverse. As a
result, the use of sensing devices such as sonobuoys and XBTs on the USWTR Site A may adversely
affect the live/hard bottom EFH.
The chemical components of concern contained in the three different types of batteries used to power
sonobuoys are lead, silver, and copper. A study conduced by the DoN investigated the effect of the
release of these chemicals under various scenarios on the marine environment and concluded that the
chemicals would quickly be dispersed within the water column and would not significantly impact the
water quality or the benthic environment (DoN 1993).
The two different target simulators (MK 30 ASW and MK 39) that would be used in the range are
very different in size and recoverability. The MK 30 ASW target simulator (planned for recovery, 60
deployed per year) is a torpedo-sized electrically propelled target that weighs 1,224 kg (2,700 lb) and
has a length of 6.2 m (20 ft). Although it is a recoverable unit it still has the potential to malfunction
and scuttle thus potentially impacting live/hard bottom EFH in the range. While likelihood of this
happening is minimal, should it occur, impacts on live/hard bottom EFH may result.
The MK 39 target simulator (50 deployed per year) is not as large as the MK 30 and weighs 9.6 kg
(21 lb) and is 12.4 by 91.4 cm (4.9 by 36 in) in length. The MK 39 is pre-programmed to run for
several hours after which time it scuttles. Since the MK 39 would not be recovered, potential impacts
arise from the 30.5 m (100 ft) of wire, lithium batteries, and a parachute that are associated with the
simulator and would sink. Impacts from the associated MK 39 debris may impact live/hard bottom
EFH by physically hitting and damaging coral or live/hard bottom communities when sunk, covering
(smothering) the habitat, or degrading the habitat from leakage of the batteries. Once scuttled, the MK
39 falls to the ocean bottom where it may land on to a live bottom community and damage the EFH.
Consequently, the use of countermeasures and targets on the USWTR Site A may adversely affect the
live/hard bottom EFH.
Overall, the use of sensing devices, countermeasures, and targets on the USWTR Site A may
adversely affect the live/hard bottom EFH.
x

Impacts on Artificial Reefs EFH
There are no known artificial reefs (and thus no EFH) in the proposed USWTR Site A range;
therefore the use of sensing devices, countermeasures, and targets will not adversely affect artificial
reef EFH.

x

Impacts on Pelagic Sargassum EFH
Pelagic Sargassum occurs in all three proposed sites and serves as EFH for several fish species,
particularly the larval lifestage. The exact location of Sargassum at any given time within each site is
impossible to predict. Sensing devices (e.g., sonobuoys), countermeasures, and targets released into
the water from either a ship or an aircraft may briefly encounter pelagic Sargassum floating at the
surface and temporarily disturb Sargassum mats. Given the patchy distribution of Sargassum and the
transient nature of the potential impact, the use of sensing devices, countermeasures, and targets at the
USWTR Site A will not adversely affect pelagic Sargassum EFH.

x

Impacts on Water Column EFH
Water column EFH consists of 100% of the water column within the proposed USWTR Site A.
Chemicals would be introduced into the water column with the release and expenditure of various
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types of sensing devices, countermeasures, and targets. An estimated 132 XBTs and 3,000 sonobuoys
would be released per year in the USWTR and would quickly sink to the seafloor to breakdown over
time. XBTs do not use batteries and do not contain any potentially hazardous materials. Sonobuoys
can use three different types of batteries, each of which releases one of the following chemicals of
concern: lead, silver, or copper.
The concentration of each chemical within the water column over the lifetime of the battery was
modeled, and it is estimated that concentrations would be well below federal water quality limits
throughout the water column (DoN 1993). Therefore, the release of sonobuoys and XBTs on USWTR
Site A will not adversely affect water column EFH.
Countermeasures and targets use lithium sulfur dioxide (LiSO2) batteries. The chemical constituents
that result from the breakdown of the batteries are commonly found in seawater and pose no risk to
the natural environment. Any elevated concentrations that exist in the immediate vicinity of a battery
would only be temporary and would be diluted by the action of currents (DoN 1993). Therefore, the
use of countermeasures and targets on USWTR Site A will not adversely affect water column EFH.
x

Impacts on Currents EFH
Although surface currents and other circulation features occur at varying spatial and temporal scales
throughout the region, the most dominant oceanographic feature in the region is the Gulf Stream. The
Gulf Stream is a dynamic feature that undergoes constant fluctuations in its physical properties,
including its spatial dimensions. The entire range at the proposed USWTR Site A overlaps with the
Gulf Stream (Figure 1-3; Table 1-2). Sensing devices, counter measures, and targets expended into
the range would only reside within Gulf Stream for a brief period of time after which they would sink
to the seafloor. The release of sensing devices, counter measures, and targets at the USWTR should
not impact EFH associated with the Gulf Stream since none of the proposed operations should reduce
the suitability of the Gulf Stream to function as EFH. Therefore, the use of sensing devices,
countermeasures, and targets at the USWTR Site A will not adversely affect currents EFH.

x

Impacts on Nearshore EFH
The release of sensing devices, counter measures, and targets at the USWTR Site A will not adversely
affect nearshore EFH since the range would be located over 93 km (50 NM) from shore and would
not be located near any nearshore habitat.

x

Impacts on HAPC
HAPC within the proposed USWTR Site A consist primarily of pelagic Sargassum (Figure 1-4) and
live/hard bottom communities. The first habitat type is limited to surface waters and the second is
benthic HAPC. The potential impacts on each of these habitats have been assessed previously in this
section.
The release of sensing devices, countermeasures, and targets at the proposed USWTR Site A will not
adversely affect pelagic Sargassum HAPC (see section above). Potential impacts on benthic HAPC
are primarily associated with expended sonobuoys, countermeasures, and targets. It is estimated that
3,000 sonobuoys, 35 acoustic device countermeasures (ADCs), and 50 expendable mobile antisubmarine warfare training targets (EMATTs) would be used annually. Additionally, 132 XBTs
would be used and expended in the USWTR per year. The area of benthic substrate designated as
HAPC is unknown. One hundred forty-six HAPC are located within the boundary of the proposed
Site A range (Figure 1-4; Table 1-2). The probability of expended sonobuoys, countermeasures, and
targets settling on HAPC is considered low given that the HAPC are consolidated into a narrow band
within the range; however, if the expended materials are released disproportionately over the section
of the range within high numbers of HAPC, then more than minimal adverse impacts could occur
over time.
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Over time, the sonobuoys, as well as the other devices left in place in the USWTR, would be expected
to degrade, corrode, and become incorporated into the sediments. Chemical contamination of benthic
HAPC from expended batteries used in sonobuoys, countermeasures, and targets poses a potential
impact on benthic HAPC. The concentrations of lead, silver, and copper (the three chemicals of
concern in sonobuoy batteries) should be well below federal water quality limits throughout the entire
water column, and it is reasonable to extend this expectation to chemicals released at the interface of
the water column and benthic HAPC. The chemicals released from the degradation of LiSO2 batteries
are commonly found in sea water and would pose no risk to the natural environment (DoN 1993).
Overall, however, due to the number of devices deployed and to the sensitive nature of the habitat,
the use of sensing devices, countermeasures, and targets at the USWTR Site A may adversely affect
benthic HAPC.

2.4.2
x

Site B—Charleston

Impacts on Benthic Substrate EFH (not including live/hard bottom)
Various countermeasures would be deployed such as acoustic device countermeasures that weigh
between 3 and 57 kg (7 and 125 lb), with a diameter of 8 to 15 cm (3 to 6 in) and a length of 102 to
280 cm (40 to 110 in).
Throughout the year 3,000 sonobuoys including XBTs would be deployed within the range that
weigh 6 to 18 kg (14 to 39 lb) and are 12.5 cm (4.9 in) in diameter and 91 cm (36 in) in length.
Sonobuoys contain lead chloride batteries, parachutes for deployment, exterior cases, and sea
anchors. The maximum seafloor area covered by sonobuoys settling on the bottom was estimated by
multiplying the typical length of a sonobuoy (91 cm [36 in]) by the diameter (12.5 cm [4.9 in]) to
obtain a footprint of 1,135 cm2 (176 in2), or 0.11 m2 (1.2 ft2). This number, multiplied by 3,000 (the
estimated number of sonobuoys used per year) provides an estimated overall sonobuoy coverage of
330 m2 (3,552 ft2). The USWTR seafloor would encompass an area of 1,471 km2 (428 NM2), the total
coverage of the USWTR by sonobuoys would be 0.00002% of the USWTR seafloor annually. The
sonobuoys, as well as other devices left in place in the USWTR, would degrade, corrode, and become
incorporated into the sediments but initially would lie on the sediment and change soft bottom to hard
bottom. This initial settling before erosion could have temporary and no more than minimal impacts
on benthic EFH substrate as a result of this action.
The chemical components of concern contained in the three different types of batteries used to power
sonobuoys are lead, silver, and copper. A study conduced by the DoN investigated the effect of the
release of these chemicals under various scenarios on the marine environment and concluded that the
chemicals would quickly be dispersed within the water column and would not significantly impact the
water quality for the benthic environment (DoN 1993). Between the chemical components and
physical structure of the sensing devices, the use of sonobuoys and XBTs at USWTR Site B will not
adversely affect benthic substrate (not including live/hard bottom) EFH.
The two different target simulators (MK 30 ASW and MK 39) that would be used in the range are
very different in size and recoverability thus their impacts on the benthic substrates EFH would be
different. The MK 30 ASW target simulator (planned for recovery, 60 deployed per year) is a
torpedo-sized electrically propelled target that weighs 1,224 kg (2,700 lb) and has a length of 6.2 m
(20 ft). Although it is a recoverable unit it still has the potential to malfunction and scuttle thus
impacting benthic substrate EFH in the range. While the likelihood of this happening would be
minimal, should it occur, impacts on benthic substrate EFH as a result of this action would be
temporary.The MK 39 target simulator (50 deployed per year) is not as large as the MK 30 and
weighs 9.6 kg (21 lb) and is 12.4 by 91.4 cm (4.9 by 36 in) in length. The potential impacts from the
MK 39 is the fact that it is not recoverable and contains 30.5 m (100 ft) of wire, lithium batteries, and
a parachute that sinks. It is preprogrammed to run for several hours after which time it scuttles. Once
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it scuttles and falls upon benthic substrate EFH in the range, the heavier components potentially can
impact this area by disturbing the fine sediments thus causing a siltation effect potentially impacting
benthic species in the vicinity. The lighter components such as the parachute could temporarily
smother benthic species in the vicinity causing temporary impacts until the parachute eroded but no
significant impacts would result from this action. Therefore, the use of countermeasures and targets
on USWTR Site B will not adversely affect benthic substrate (not including live/hard bottom) EFH.
Overall, the use of sensing devices, countermeasures, and targets on the USWTR Site B will not
adversely affect benthic substrate (not including live/hard bottom) EFH.
x

Impacts on Live/Hard Bottom EFH
Various countermeasures would be deployed such as acoustic device countermeasures that weigh
between 3 and 57 kg (7 and 125 lb), with a diameter of 8 to 15 cm (3 to 6 in) and a length of 102 to
280 cm (40 to 110 in).
Throughout the year 3,000 sonobuoys including XBTs would be deployed within the range that
weigh 6 to 18 kg (14 to 39 lb) and are 12.5 cm (4.9 in) in diameter and 91 cm (36 in) in length.
Sonobuoys contain lead chloride batteries, parachutes for deployment, exterior cases, and sea
anchors. The maximum seafloor area covered by sonobuoys settling on the bottom was estimated by
multiplying the typical length of a sonobuoy (91 cm [36 in]) by the diameter (12.5 cm [4.9 in]) to
obtain a footprint of 1,135 cm2 (176 in2), or 0.11 m2 (1.2 ft2). This number, multiplied by 3,000 (the
estimated number of sonobuoys used per year) provides an estimated overall sonobuoy coverage of
330 m2 (3,552 ft2). The USWTR seafloor would encompass an area of 1,471 km2 (428 NM2), the total
coverage of the USWTR by sonobuoys would be 0.00002% of the USWTR seafloor annually. The
sonobuoys, as well as other devices left in place in the USWTR, would degrade and corrode over
time. However, if the sonobuoys fell on top of Lophelia reefs, or other fragile live bottom habitats, the
impact on the live/hardbottom communities as a result of this action could be more adverse. As a
result, the use of sensing devices such as sonobuoys and XBTs on the USWTR Site B may adversely
affect the live/hard bottom EFH.
The chemical components of concern contained in the three different types of batteries used to power
sonobuoys are lead, silver, and copper. A study conduced by the DoN investigated the effect of the
release of these chemicals under various scenarios on the marine environment and concluded that the
chemicals would quickly be dispersed within the water column and would not significantly impact the
water quality or the benthic environment (DoN 1993).
The two different target simulators (MK 30 ASW and MK 39) that would be used in the range are
very different in size and recoverability. The MK 30 ASW target simulator (planned for recovery, 60
deployed per year) is a torpedo-sized electrically propelled target that weighs 1,224 kg (2,700 lb) and
has a length of 6.2 m (20 ft). Although it is a recoverable unit it still has the potential to malfunction
and scuttle thus potentially impacting live/hard bottom EFH in the range. While likelihood of this
happening is minimal, should it occur, impacts on live/hard bottom EFH may result.
The MK 39 target simulator (50 deployed per year) is not as large as the MK 30 and weighs 9.6 kg
(21 lb) and is 12.4 by 91.4 cm (4.9 by 36 in) in length. The MK 39 is pre-programmed to run for
several hours after which time it scuttles. Since the MK 39 would not be recovered, potential impacts
arise from the 30.5 m (100 ft) of wire, lithium batteries, and a parachute that are associated with the
simulator and would sink. Impacts from the associated MK 39 debris may impact live/hard bottom
EFH by physically hitting and damaging coral or live/hard bottom communities when sunk, covering
(smothering) the habitat, or degrading the habitat from leakage of the batteries. Once scuttled, the MK
39 falls to the ocean bottom where it may land on to a live bottom community and damage the EFH.
Consequently, the use of countermeasures and targets on the USWTR Site B may adversely affect the
live/hard bottom EFH.
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Overall, the use of sensing devices, countermeasures, and targets on the USWTR Site B may
adversely affect the live/hard bottom EFH.
x

Impacts on Artificial Reef EFH
There are no known artificial reefs (and thus no EFH) in the proposed USWTR Site B range;
therefore the use of sensing devices, countermeasures, and targets will not adversely affect artificial
reef EFH.

x

Impacts on Pelagic Sargassum EFH
No significant impacts on pelagic Sargassum EFH would be expected from the release of sensing
devices, countermeasures, and targets at the proposed USWTR Site B. Pelagic Sargassum occurs in
all three proposed sites and serves as EFH for several fish species, particularly the larval lifestage.
The exact location of Sargassum at any given time within each site is impossible to predict. Sensing
devices (e.g., sonobuoys), counter measures, and targets released into the water from either a ship or
an aircraft may briefly encounter pelagic Sargassum floating at the surface and temporarily disturb
Sargassum mats. Given the patchy distribution of Sargassum and the transient nature of the impact,
the use of sensing devices, countermeasures, and targets at the USWTR Site B will not adversely
affect pelagic Sargassum EFH.

x

Impacts on Water Column EFH
Water column EFH consists of 100% of the water column within the proposed USWTR Site B.
Chemicals would be introduced into the water column with the release and expenditure of various
types of sensing devices, countermeasures, and targets. An estimate 132 XBTs and 3,000 sonobuoys
would be released per year in the USWTR and would quickly sink to the seafloor to breakdown over
time. XBTs do not use batteries and do not contain any potentially hazardous materials. Sonobuoys
can use three different types of batteries, each of which releases one of the following chemicals of
concern: lead, silver, or copper.
The concentration of each chemical within the water column over the lifetime of the battery was
modeled, and it is estimated that concentrations would be well below federal water quality limits
throughout the water column (DoN 1993). Therefore, the release of sonobuoys and XBTs on USWTR
Site B will not adversely affect water column EFH.
Countermeasures and targets use lithium sulfur dioxide (LiSO2) batteries. The chemical constituents
that result from the breakdown of the batteries are commonly found in seawater and pose no risk to
the natural environment. Any elevated concentrations that exist in the immediate vicinity of a battery
would only be temporary and would be diluted by the action of currents (DoN 1993). Therefore, the
use of countermeasures and targets on USWTR Site B will not adversely affect water column EFH.

x

Impacts on Currents EFH
Although surface currents and other circulation features occur at varying spatial and temporal scales
throughout the region, the most dominant oceanographic feature in the region is the Gulf Stream. The
Gulf Stream is a dynamic feature that undergoes constant fluctuations in its physical properties,
including its spatial dimensions. The entire range overlaps with the Gulf Stream (Figure 1-7; Table 12). Sensing devices, counter measures, and targets expended into the range would only reside within
Gulf Stream for a brief period of time after which they would sink to the seafloor. The release of
sensing devices, counter measures, and targets at the USWTR should not impact EFH associated with
the Gulf Stream since none of the proposed operations should reduce the suitability of the Gulf
Stream to function as EFH. Therefore, the use of sensing devices, countermeasures, and targets at the
USWTR Site B will not adversely affect currents EFH.
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Impacts on Nearshore EFH
The release of sensing devices, counter measures, and targets at the USWTR Site B will not adversely
affect nearshore EFH since the range would be located over 93 km (50 NM) from shore and would
not be located near any nearshore habitat.

x

Impacts on HAPC
HAPC within the proposed USWTR Site B consist primarily of pelagic Sargassum (Figure 1-8) and
live/hard bottom communities. The first habitat type is limited to surface waters and the second is
benthic HAPC. The potential impacts on each of these habitats have been assessed previously in this
section.
The release of sensing devices, countermeasures, and targets at the proposed USWTR Site B will not
adversely affect pelagic Sargassum HAPC (see section above). Potential impacts on benthic HAPC
are primarily associated with expended sonobuoys, countermeasures, and targets. It is estimated that
3,000 sonobuoys 35 ADCs, and 50 EMATTs would be used annually. Additionally, 132 XBTs would
be used and expended in the USWTR per year. The area of benthic substrate designated as HAPC is
unknown. Seventy-nine benthic HAPC are located within the proposed USWTR Site B (Figure 1-8;
Table 1-2). The probability of expended sonobuoys, countermeasures, and targets settling on HAPC
is low. Over time, the sonobuoys, as well as the other devices left in place in the USWTR, are
expected to degrade, corrode, and become incorporated into the sediments.
Chemical contamination of benthic HAPC from expended batteries used in sonobuoys,
countermeasures, and targets poses a potential impact on benthic HAPC. The concentrations of lead,
silver, and copper (the three chemicals of concern) should be well below federal water quality limits
throughout the entire water column, and it is reasonable to extend this expectation to chemicals
released at the interface of the water column and benthic HAPC. The chemicals released from the
degradation of LiSO2 batteries are commonly found in sea water, and should pose no risk to the
natural environment (DoN 1993). Overall, however, due to the number of devices deployed and to
the sensitive nature of the habitat, the use of sensing devices, countermeasures, and targets at the
USWTR Site B may adversely affect benthic HAPC.

2.4.3
x

Site C—Cherry Point

Impacts on Benthic Substrate EFH (not including live/hard bottom)
Various countermeasures would be deployed such as acoustic device countermeasures that weigh
between 3 and 57 kg (7 and 125 lb), with a diameter of 8 to 15 cm (3 to 6 in) and a length of 102 to
280 cm (40 to 110 in).
Throughout the year 3,000 sonobuoys including XBTs would be deployed within the range that
weigh 6 to 18 kg (14 to 39 lb) and are 12.5 cm (4.9 in) in diameter and 91 cm (36 in) in length.
Sonobuoys contain lead chloride batteries, parachutes for deployment, exterior cases, and sea
anchors. The maximum seafloor area covered by sonobuoys settling on the bottom was estimated by
multiplying the typical length of a sonobuoy (91 cm [36 in]) by the diameter (12.5 cm [4.9 in]) to
obtain a footprint of 1,135 cm2 (176 in2), or 0.11 m2 (1.2 ft2). This number, multiplied by 3,000 (the
estimated number of sonobuoys used per year) provides an estimated overall sonobuoy coverage of
330 m2 (3,552 ft2). The USWTR seafloor would encompass an area of 1,639 km2 (478 NM2), the total
coverage of the USWTR by sonobuoys would be 0.00002% of the USWTR seafloor annually. The
sonobuoys, as well as other devices left in place in the USWTR, would degrade, corrode, and become
incorporated into the sediments but initially would lie on the sediment and change soft bottom to hard
bottom. This initial settling before erosion could have temporary and no more than minimal impacts
on benthic EFH substrate as a result of this action.
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The chemical components of concern contained in the three different types of batteries used to power
sonobuoys are lead, silver, and copper. A study conduced by the DoN investigated the effect of the
release of these chemicals under various scenarios on the marine environment and concluded that the
chemicals would quickly be dispersed within the water column and would not significantly impact the
water quality for the benthic environment (DoN 1993). Between the chemical components and
physical structure of the sensing devices, the use of sonobuoys and XBTs at USWTR Site C will not
adversely affect benthic substrate (not including live/hard bottom) EFH.
The two different target simulators (MK 30 ASW and MK 39) that would be used in the range are
very different in size and recoverability thus their impacts on the benthic substrates EFH would be
different. The MK 30 ASW target simulator (planned for recovery, 60 deployed per year) is a
torpedo-sized electrically propelled target that weighs 1,224 kg (2,700 lb) and has a length of 6.2 m
(20 ft). Although it is a recoverable unit it still has the potential to malfunction and scuttle thus
impacting benthic substrate EFH in the range. While the likelihood of this happening would be
minimal, should it occur, impacts on benthic substrate EFH as a result of this action would be
temporary.
The MK 39 target simulator (50 deployed per year) is not as large as the MK 30 and weighs 9.6 kg
(21 lb) and is 12.4 by 91.4 cm (4.9 by 36 in) in length. The potential impacts from the MK 39 is the
fact that it is not recoverable and contains 30.5 m (100 ft) of wire, lithium batteries, and a parachute
that sinks. It is preprogrammed to run for several hours after which time it scuttles. Once it scuttles
and falls upon benthic substrate EFH in the range, the heavier components potentially can impact this
area by disturbing the fine sediments thus causing a siltation effect potentially impacting benthic
species in the vicinity. The lighter components such as the parachute could temporarily smother
benthic species in the vicinity causing temporary impacts until the parachute eroded but no significant
impacts would result from this action. Therefore, the use of countermeasures and targets on USWTR
Site C will not adversely affect benthic substrate (not including live/hard bottom) EFH.
Overall, the use of sensing devices, countermeasures, and targets on the USWTR Site C will not
adversely affect benthic substrate (not including live/hard bottom) EFH.
x

Impacts on Live/Hard Bottom EFH
Various countermeasures would be deployed such as acoustic device countermeasures that weigh
between 3 and 57 kg (7 and 125 lb), with a diameter of 8 to 15 cm (3 to 6 in) and a length of 102 to
280 cm (40 to 110 in).
Throughout the year 3,000 sonobuoys including XBTs would be deployed within the range that
weigh 6 to 18 kg (14 to 39 lb) and are 12.5 cm (4.9 in) in diameter and 91 cm (36 in) in length.
Sonobuoys contain lead chloride batteries, parachutes for deployment, exterior cases, and sea
anchors. The maximum seafloor area covered by sonobuoys settling on the bottom was estimated by
multiplying the typical length of a sonobuoy (91 cm [36 in]) by the diameter (12.5 cm [4.9 in]) to
obtain a footprint of 1,135 cm2 (176 in2), or 0.11 m2 (1.2 ft2). This number, multiplied by 3,000 (the
estimated number of sonobuoys used per year) provides an estimated overall sonobuoy coverage of
330 m2 (3,552 ft2). The USWTR seafloor would encompass an area of 1,639 km2 (478 NM2), the total
coverage of the USWTR by sonobuoys would be 0.00002% of the USWTR seafloor annually. The
sonobuoys, as well as other devices left in place in the USWTR, would degrade and corrode over
time. However, if the sonobuoys fell on top of Lophelia reefs, or other fragile live bottom habitats, the
impact on the live/hardbottom communities as a result of this action could be more adverse. As a
result, the use of sensing devices such as sonobuoys and XBTs on the USWTR Site C may adversely
affect the live/hard bottom EFH.
The chemical components of concern contained in the three different types of batteries used to power
sonobuoys are lead, silver, and copper. A study conduced by the DoN investigated the effect of the
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release of these chemicals under various scenarios on the marine environment and concluded that the
chemicals would quickly be dispersed within the water column and would not significantly impact the
water quality for the benthic environment (DoN 1993).
The two different target simulators (MK 30 ASW and MK 39) that would be used in the range are
very different in size and recoverability. The MK 30 ASW target simulator (planned for recovery, 60
deployed per year) is a torpedo-sized electrically propelled target that weighs 1,224 kg (2,700 lb) and
has a length of 6.2 m (20 ft). Although it is a recoverable unit it still has the potential to malfunction
and scuttle, thus potentially impacting live/hard bottom EFH in the range. While likelihood of this
happening is minimal, should it occur, impacts on live/hard bottom EFH may result.
The MK 39 target simulator (50 deployed per year) is not as large as the MK 30 and weighs 9.6 kg
(21 lb) and is 12.4 by 91.4 cm (4.9 by 36 in) in length. The MK 39 is pre-programmed to run for
several hours after which time it scuttles. Since the MK 39 would not be recovered, potential impacts
arise from the 30.5 m (100 ft) of wire, lithium batteries, and a parachute that are associated with the
simulator and would sink. Impacts from the associated MK 39 debris may impact live/hard bottom
EFH by physically hitting and damaging coral or live/hard bottom communities when sunk, covering
(smothering) the habitat, or degrading the habitat from leakage of the batteries. Once scuttled, the MK
39 falls to the ocean bottom where it may land on to a live bottom community and damage the EFH.
Consequently, the use of countermeasures and targets on the USWTR Site C may adversely affect the
live/hard bottom EFH.
Overall, the use of sensing devices, countermeasures, and targets on the USWTR Site C may
adversely affect the live/hard bottom EFH.
x

Impacts on Artificial Reef EFH
There are no known artificial reefs (and thus no EFH) in the proposed USWTR Site C range;
therefore the use of sensing devices, countermeasures, and targets will not adversely affect artificial
reef EFH.

x

Impacts on Pelagic Sargassum EFH
No significant impacts on pelagic Sargassum EFH would be expected from the release of sensing
devices, countermeasures, and targets at the proposed USWTR Site C. Pelagic Sargassum occurs in
all four proposed sites and serves as EFH for several fish species, particularly the larval lifestage. The
exact location of Sargassum at any given time within each site is impossible to predict. Sensing
devices (e.g., sonobuoys), counter measures, and targets released into the water from either a ship or
an aircraft may briefly encounter pelagic Sargassum floating at the surface and temporarily disturb
Sargassum mats. Given the patchy distribution of Sargassum and the transient nature of the impact,
the use of sensing devices, countermeasures, and targets at the USWTR Site C will not adversely
affect pelagic Sargassum EFH.

x

Impacts on Water Column EFH
Water column EFH consists of 100% of the water column within the proposed USWTR Site C.
Chemicals would be introduced into the water column with the release and expenditure of various
types of sensing devices, countermeasures, and targets. An estimate 132 XBTs and 3,000 sonobuoys
would be released per year in the USWTR and would quickly sink to the seafloor to break down over
time. XBTs do not use batteries and do not contain any potentially hazardous materials. Sonobuoys
can use three different types of batteries, each of which releases one of the following chemicals of
concern: lead, silver, or copper.
The concentration of each chemical within the water column over the lifetime of the battery was
modeled, and it is estimated that concentrations would be well below federal water quality limits
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throughout the water column (DoN 1993). Therefore, the release of sonobuoys and XBTs on USWTR
Site C will not adversely affect water column EFH.
Countermeasures and targets use lithium sulfur dioxide (LiSO2) batteries. The chemical constituents
that result from the breakdown of the batteries are commonly found in seawater and pose no risk to
the natural environment. Any elevated concentrations that exist in the immediate vicinity of a battery
would only be temporary and would be diluted by the action of currents (DoN 1993). Therefore, the
use of countermeasures and targets on USWTR Site C will not adversely affect water column EFH.
x

Impacts on Currents EFH
Although surface currents and other circulation features occur at varying spatial and temporal scales
throughout the region, the most dominant oceanographic feature in the region is the Gulf Stream. The
Gulf Stream is a dynamic feature that undergoes constant fluctuations in its physical properties,
including its spatial dimensions. The entire range overlaps with the Gulf Stream (Figure 1-11; Table
1-2). Sensing devices, counter measures, and targets expended into the range would only reside
within Gulf Stream for a brief period of time after which they would sink to the seafloor. The release
of sensing devices, counter measures, and targets at the USWTR should not impact EFH associated
with the Gulf Stream since none of the proposed operations should reduce the suitability of the Gulf
Stream to function as EFH. Therefore, the use of sensing devices, countermeasures, and targets at the
USWTR Site C will not adversely affect currents EFH.

x

Impacts on Nearshore EFH
The release of sensing devices, counter measures, and targets at the USWTR Site C will not adversely
affect nearshore EFH since the range would be located over 93 km (50 NM) from shore and would
not be located near any nearshore habitat.

x

Impacts on HAPC
HAPC within the proposed USWTR Site C consist primarily of pelagic Sargassum (Figure 1-12) and
live/hard bottom communities. The first habitat type is limited to surface waters and the second is
benthic HAPC. The potential impacts on each of these habitats have been assessed previously in this
section.
The release of sensing devices, countermeasures, and targets at the proposed USWTR Site C will not
cause significant harm to pelagic Sargassum HAPC (see section above). Potential impacts on benthic
HAPC are primarily associated with expended sonobuoys, countermeasures, and targets. It is
estimated that 3,000 sonobuoys 35 ADCs, and 50 EMATTs would be used annually. Additionally,
132 XBTs would be used and expended in the USWTR per year. The area of benthic substrate
designated as HAPC is unknown; however, only a small amount of HAPC within the proposed
USWTR Site C and adjacent trunk cable corridor has been designated (Figure 1-22; Table 1-2). The
probability of expended sonobuoys, countermeasures, and targets settling on HAPC is low. Over
time, the sonobuoys, as well as the other devices left in place in the USWTR, are expected to degrade,
corrode, and become incorporated into the sediments.
Chemical contamination of benthic HAPC from expended batteries used in sonobuoys,
countermeasures, and targets poses a potential impact on benthic HAPC. The concentrations of lead,
silver, and copper (the three chemicals of concern) should be well below federal water quality limits
throughout the entire water column, and it is reasonable to extend this expectation to chemicals
released at the interface of the water column and benthic HAPC. The chemicals released from the
degradation of LiSO2 batteries are commonly found in sea water, and should pose no risk to the
natural environment (DoN 1993). Overall, however, due to the number of devices deployed and to
the sensitive nature of the habitat, the use of sensing devices, countermeasures, and targets at the
USWTR Site C may adversely affect benthic HAPC.
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Site D—VACAPES

Impacts on Benthic Substrate EFH (not including live/hard bottom)
Various countermeasures would be deployed such as acoustic device countermeasures that weigh
between 3 and 57 kg (7 and 125 lb), with a diameter of 8 to 15 cm (3 to 6 in) and a length of 102 to
280 cm (40 to 110 in).
Throughout the year 3,000 sonobuoys including XBTs would be deployed within the range that
weigh 6 to 18 kg (14 to 39 lb) and are 12.5 cm (4.9 in) in diameter and 91 cm (36 in) in length.
Sonobuoys contain lead chloride batteries, parachutes for deployment, exterior cases, and sea
anchors. The maximum seafloor area covered by sonobuoys settling on the bottom was estimated by
multiplying the typical length of a sonobuoy (91 cm [36 in]) by the diameter (12.5 cm [4.9 in]) to
obtain a footprint of 1,135 cm2 (176 in2), or 0.11 m2 (1.2 ft2). This number, multiplied by 3,000 (the
estimated number of sonobuoys used per year) provides an estimated overall sonobuoy coverage of
330 m2 (3,552 ft2). The USWTR seafloor would encompass an area of 1,591 km2 (464 NM2), the total
coverage of the USWTR by sonobuoys would be 0.00002% of the USWTR seafloor annually. The
sonobuoys, as well as other devices left in place in the USWTR, would degrade, corrode, and become
incorporated into the sediments but initially would lie on the sediment and change soft bottom to hard
bottom. This initial settling before erosion could have temporary and no more than minimal impacts
on benthic EFH substrate as a result of this action.
The chemical components of concern contained in the three different types of batteries used to power
sonobuoys are lead, silver, and copper. A study conduced by the DoN investigated the effect of the
release of these chemicals under various scenarios on the marine environment and concluded that the
chemicals would quickly be dispersed within the water column and would not significantly impact the
water quality for the benthic environment (DoN 1993). Between the chemical components and
physical structure of the sensing devices, the use of sonobuoys and XBTs at USWTR Site D will not
adversely affect benthic substrate (not including live/hard bottom) EFH.
The two different target simulators (MK 30 ASW and MK 39) that would be used in the range are
very different in size and recoverability thus their impacts on the benthic substrates EFH would be
different. The MK 30 ASW target simulator (planned for recovery, 60 deployed per year) is a
torpedo-sized electrically propelled target that weighs 1,224 kg (2,700 lb) and has a length of 6.2 m
(20 ft). Although it is a recoverable unit it still has the potential to malfunction and scuttle thus
impacting benthic substrate EFH in the range. While the likelihood of this happening would be
minimal, should it occur, impacts on benthic substrate EFH as a result of this action would be
temporary.
The MK 39 target simulator (50 deployed per year) is not as large as the MK 30 and weighs 9.6 kg
(21 lb) and is 12.4 by 91.4 cm (4.9 by 36 in) in length. The potential impacts from the MK 39 is the
fact that it is not recoverable and contains 30.5 m (100 ft) of wire, lithium batteries, and a parachute
that sinks. It is preprogrammed to run for several hours after which time it scuttles. Once it scuttles
and falls upon benthic substrate EFH in the range, the heavier components potentially can impact this
area by disturbing the fine sediments thus causing a siltation effect potentially impacting benthic
species in the vicinity. The lighter components such as the parachute could temporarily smother
benthic species in the vicinity causing temporary but not significant impacts as a result of this action.
Therefore, the use of countermeasures and targets on USWTR Site D will not adversely affect benthic
substrate (not including live/hard bottom) EFH.
Overall, the use of sensing devices, countermeasures, and targets on the USWTR Site D will not
adversely affect benthic substrate (not including live/hard bottom) EFH.
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Impacts on Live/Hard Bottom EFH
Various countermeasures would be deployed such as acoustic device countermeasures that weigh
between 3 and 57 kg (7 and 125 lb), with a diameter of 8 to 15 cm (3 to 6 in) and a length of 102 to
280 cm (40 to 110 in). Throughout the year 3,000 sonobuoys including XBTs would be deployed
within the range that weigh 6 to 18 kg (14 to 39 lb) and are 12.5 cm (4.9 in) in diameter and 91 cm
(36 in) in length. Sonobuoys contain lead chloride batteries, parachutes for deployment, exterior
cases, and sea anchors. The maximum seafloor area covered by sonobuoys settling on the bottom was
estimated by multiplying the typical length of a sonobuoy (91 cm [36 in]) by the diameter (12.5 cm
[4.9 in]) to obtain a footprint of 1,135 cm2 (176 in2), or 0.11 m2 (1.2 ft2). This number, multiplied by
3,000 (the estimated number of sonobuoys used per year) provides an estimated overall sonobuoy
coverage of 330 m2 (3,552 ft2). The USWTR seafloor would encompass an area of 1,591 km2 (464
NM2), the total coverage of the USWTR by sonobuoys would be 0.00002% of the USWTR seafloor
annually. The sonobuoys, as well as other devices left in place in the USWTR, would degrade and
corrode over time. Due to the lack of hardbottom areas and the relative scarcity of shipwrecks in the
USWTR Site D, the use of sensing devices such as sonobuoys and XBTs will not adversely affect
live/hard bottom EFH.
The chemical components of concern contained in the three different types of batteries used to power
sonobuoys are lead, silver, and copper. A study conduced by the DoN investigated the effect of the
release of these chemicals under various scenarios on the marine environment and concluded that the
chemicals would quickly be dispersed within the water column and would not significantly impact the
water quality for the benthic environment (DoN 1993).
The two different target simulators (MK 30 ASW and MK 39) that would be used in the range are
very different in size and recoverability. The MK 30 ASW target simulator (planned for recovery, 60
deployed per year) is a torpedo-sized electrically propelled target that weighs 1,224 kg (2,700 lb) and
has a length of 6.2 m (20 ft). Although it is a recoverable unit it still has the potential to malfunction
and scuttle thus potentially impacting live/hard bottom EFH (shipwrecks) in the range. Given that
only one shipwreck is known to exist within the range, the likelihood of this occurring is remote.
The MK 39 target simulator (50 deployed per year) is not as large as the MK 30 and weighs 9.6 kg
(21 lb) and is 12.4 by 91.4 cm (4.9 by 36 in) in length. The MK 39 is pre-programmed to run for
several hours after which time it scuttles. Since the MK 39 would not be recovered, potential impacts
arise from the 30.5 m (100 ft) of wire, lithium batteries, and a parachute that are associated with the
simulator and would sink. Impacts from the associated MK 39 debris may impact live/hard bottom
EFH by physically hitting live/hard bottom or the shipwreck when sunk or degrading the habitat from
leakage of the batteries. However, due to the lack of hardbottom areas and the relative scarcity of
shipwrecks in the USWTR Site D, the use of countermeasures and targets will have a low probability
of impacting live/hard bottom EFH. Therefore, no adverse affects on live/hard bottom EFH will
occur.
Overall, the use of sensing devices, countermeasures, and targets on the USWTR Site D will not
adversely affect live/hard bottom EFH.

x

Impacts on Artificial Reef EFH
There are no known artificial reefs (and thus no EFH) in the proposed USWTR Site D range;
therefore the use of sensing devices, countermeasures, and targets will not adversely affect artificial
reef EFH.

x

Impacts on Pelagic Sargassum EFH
Pelagic Sargassum occurs in all four proposed sites and serves as EFH for several fish species,
particularly the larval lifestage. The exact location of Sargassum at any given time within each site is
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impossible to predict. Sensing devices (e.g., sonobuoys), counter measures, and targets released into
the water from either a ship or an aircraft may briefly encounter pelagic Sargassum floating at the
surface and temporarily disturb Sargassum mats. Given the patchy distribution of Sargassum and the
transient nature of the impact, the use of sensing devices, countermeasures, and targets at the USWTR
Site D will not adversely affect pelagic Sargassum EFH.
x

Impact on Water Column EFH
Water column EFH consists of 100% of the water column within the proposed Site D USWTR.
Chemicals would be introduced into the water column with the release and expenditure of various
types of sensing devices, countermeasures, and targets. An estimate 132 XBTs and 3,000 sonobuoys
would be released per year in the USWTR and would quickly sink to the seafloor to break down over
time. XBTs do not use batteries and do not contain any potentially hazardous materials. Sonobuoys
can use three different types of batteries, each of which releases one of the following chemicals of
concern: lead, silver, or copper.
The concentration of each chemical within the water column over the lifetime of the battery was
modeled, and it is estimated that concentrations would be well below federal water quality limits
throughout the water column (DoN 1993). Therefore, the release of sonobuoys and XBTs on USWTR
Site D will not adversely affect water column EFH.
Countermeasures and targets use lithium sulfur dioxide (LiSO2) batteries. The chemical constituents
that result from the breakdown of the batteries are commonly found in seawater and pose no risk to
the natural environment. Any elevated concentrations that exist in the immediate vicinity of a battery
would only be temporary and would be diluted by the action of currents (DoN 1993). Therefore, the
use of countermeasures and targets on USWTR Site D will not adversely affect water column EFH.

x

Impact on Currents EFH
No currents EFH is designated in the vicinity of the proposed USWTR Site D.

x

Impact on Nearshore EFH
The release of sensing devices, counter measures, and targets at the USWTR Site C will not adversely
affect nearshore EFH since the range would be located over 93 km (50 NM) from shore and would
not be located near any nearshore habitat.

x

Impact on HAPC
No HAPC are designated in the vicinity of the proposed USWTR Site D.
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Atlantic calico
scallop
larva
all lifestages

Tilefish
larva
adult/spawning adult

X

A-3

X

X

X

X

X
X
X
X

Summer flounder
egg
larva
juvenile
adult

X
X
X
X

X
X

X
X

Water
Column

Spiny dogfish
juvenile
adult

Species
Lifestage
Bluefish
egg
larva
juvenile
adult

Table A-1
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

X
X

HAPC

Appendix B

Site A: JAX OPAREA Range

EFH Assessment

X

X

Caribbean spiny
lobster
larva
all lifestages

X

X

Brown rock shrimp
larva
adult

Brown shrimp
egg
larva
adult

X

X

X

X
X

A-4

X

X

X

X

X

Table A-1 (continued)
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

Blueline tilefish
egg
larva
adult/spawning adult

Species
Lifestage
Blackfin snapper
larva
juvenile
adult/spawning adult

Site A: JAX OPAREA Range

X

X

X
X
X

X

Water
Column

X
X
X
X

X
X
X

HAPC

Appendix B

Appendix A
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Appendix A

Goliath grouper
larva
juvenile
adult/spawning adult

Golden deepsea
crab
larva
all lifestages

X
X

A-5

X

X

X

X

X

Pompano
dolphinfish
all lifestages

X

X

X

X

X

Dolphinfish
all lifestages

Corals
all lifestages

Species
Lifestage
Cobia
larva
all lifestages

Table A-1 (continued)
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

X

Water
Column

X
X
X

X

X

X

X
X

HAPC
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X

X

X

X

Mutton snapper
egg
larva
juvenile
adult/spawning adult

Pink shrimp
adult

Red drum
adult

X

X

A-6

X

X

X
X

X

X

X

X

X

Table A-1 (continued)
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

King mackerel
larva
all lifestages

Greater amberjack
larva
juvenile
adult/spawning adult

Species
Lifestage
Gray snapper
egg
larva
juvenile
adult/spawning adult

Site A: JAX OPAREA Range

X

X
X

X

X
X

Water
Column

X
X
X
X

X
X

X
X
X

X
X
X
X

HAPC
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X
X

Silk snapper
larva
juvenile
adult/spawning adult

X

Royal red shrimp
larva
adult

X

X

X

Red snapper
egg
larva
adult/spawning adult

X

Scamp
larva
adult/spawning adult

X

Species
Lifestage
Red porgy
egg
larva
adult/spawning adult

A-7

X

X

X

X

X

X

X

X

X

Table A-1 (continued)
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

X

X
X

X
X
X

X
X

X
X
X

X
X
X

X
X
X

X
X
X

HAPC

Water
Column
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X

X

Spanish mackerel
larva
all lifestages

Speckled hind
larva
adult/spawning adult

Warsaw grouper
egg
larva
adult/spawning adult

Wahoo
all lifestages

Vermilion snapper
egg
larva
juvenile
adult/spawning adult

X

X

X
X

X

X

A-8

X

X

X

X

X

X

X

X

X

X

Table A-1 (continued)
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

Species
Lifestage
Snowy grouper
egg
larva
adult/spawning adult

Site A: JAX OPAREA Range

X
X
X

X

X
X

X
X

X

X

Water
Column

X
X
X

X

X
X
X
X

X
X

X
X

X
X
X

HAPC
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A-9

X
X

Blue marlin
juvenile & subadult
adult

X
X
X

X

X

X

X

X

X
X

Blacktip shark
adult

X

X

X

X

X

X

X
X

X

Water
Column

Atlantic sharpnose
shark
adult

Yellowedge grouper
egg
larva
adult/spawning adult

Wreckfish
larva
juvenile
adult/spawning adult

Species
Lifestage
White grunt
egg
larva
juvenile
adult/spawning adult

Table A-1 (continued)
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

X
X
X

X
X
X

X
X
X
X

HAPC
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Oceanic whitetip
shark
late juvenile &
subadult
adult

A-10

X
X

X

X

Night shark
adult
X

X
X
X

X
X
X

Longfin mako shark
neonate & early
juvenile
juvenile & subadult
adult
X
X
X

X
X
X

Dusky shark
neonate
juvenile
adult

Water
Column

X

Table A-1 (continued)
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

Bluefin tuna
spawning adult, egg,
& larva

Species
Lifestage

Site A: JAX OPAREA Range

HAPC
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X

X

X
X

Silky shark
late juvenile &
subadult

Spinner shark
late juvenile &
subadult

Swordfish
spawning adult, egg,
& larva
adult

A-11

X
X

Scalloped
hammerhead shark
late juvenile &
subadult
adult

X

X

X

Sandbar shark
adult
X

X
X

Water
Column

Species
Lifestage
Sailfish
juvenile & subadult
adult

Table A-1 (continued)
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents
HAPC
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Site A: JAX OPAREA Range

EFH Assessment

White marlin
juvenile & subadult

Species
Lifestage
Tiger shark
neonate & early
juvenile
late juvenile &
subadult
adult

Site A: JAX OPAREA Range

X
X

X
X

A-12

X

Table A-1 (continued)
EFH Habitats by Species and Lifestages for Site A Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

X

X
X

X

Water
Column
HAPC

Appendix B
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Blackfin snapper
larva
juvenile
adult/spawning adult

Atlantic calico scallop
all lifestages

Tilefish
larva
adult/spawning adult

X

X
X

X

A-13

X

X

Pelagic
Sargassum
Currents
X
X
X

Water
Column

X

X
X
X
X

Artificial
Reef

Summer flounder
egg
larva
juvenile
adult

Live/Hard
Bottom

X
X

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-2
EFH Habitats by Species and Lifestages for Site A Corridor.

Spiny dogfish
juvenile
adult

Species/
Lifestage
Bluefish
Egg
larva
juvenile
adult

Appendix A

X
X

X

X

X
X
X
X

X
X

X
X

X

Nearshore

X
X
X

X
X

X
X

HAPC
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Site A: JAX OPAREA Corridor

X

X

Caribbean spiny
lobster
all lifestages

Cobia
all lifestages

EFH Assessment

Dolphinfish
all lifestages

Corals
all lifestages

X

X

X

X

X

X

Live/Hard
Bottom

Artificial
Reef

A-14

X

Pelagic
Sargassum

X

Currents

X

X

X
X
X

Water
Column

Table A-2 (continued)
EFH Habitats by Species and Lifestages for Site A Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Brown shrimp
egg
larva
juvenile
adult

Brown rock shrimp
adult

Species/
Lifestage
Blueline tilefish
egg
larva
adult/spawning adult

Site A: JAX OPAREA Corridor

X

X

X

X
X
X
X

X
X

Nearshore

X

X
X
X
X

X
X
X

HAPC

Appendix B

Appendix A

X
X

Mutton snapper
egg
larva
juvenile
adult/spawning adult

EFH Assessment

X

King mackerel
all lifestages

Greater amberjack
larva
juvenile
adult/spawning adult

X

X
X

X

Gray snapper
egg
larva
juvenile
adult/spawning adult

Live/Hard
Bottom

X
X

Benthic
Substrate
(not
including
hard
bottom
substrate)

X

X
X

X
X

Artificial
Reef

A-15

X

X

X
X

X

X

Pelagic
Sargassum
X

Currents

X

X
X

X

X

X
X

X

Water
Column

Table A-2 (continued)
EFH Habitats by Species and Lifestages for Site A Corridor.

Goliath grouper
larva
juvenile
adult/spawning adult

Species/
Lifestage
Pompano dolphinfish
all lifestages

Appendix A

X
X
X
X

X

X
X
X
X

X
X
X

Nearshore

X
X
X
X

X

X
X
X

X
X
X
X

X
X
X

HAPC

Appendix B

Site A: JAX OPAREA Corridor

X

Red snapper
egg
larva
adult/spawning adult

EFH Assessment

Silk snapper
larva
juvenile
adult/spawning adult

Scamp
larva
adult/spawning adult

X

X

X

X

X

X

X

X

Live/Hard
Bottom

X

X

Artificial
Reef

A-16

X

X

X

X

Pelagic
Sargassum
Currents

X
X

X
X
X

X
X
X

X

Water
Column

Table A-2 (continued)
EFH Habitats by Species and Lifestages for Site A Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Red porgy
egg
larva
adult/spawning adult

Red drum
adult
all other lifestages

Species/
Lifestage
Pink shrimp
egg
larva
juvenile
adult

Site A: JAX OPAREA Corridor

X
X

X

X
X
X

X
X

X
X

X
X
X

Nearshore

X
X
X

X
X

X
X
X

X
X
X

X
X

X
X
X
X

HAPC

Appendix B

Appendix A

X

X

Spanish mackerel
all lifestages

Speckled hind
larva
adult/spawning adult

EFH Assessment

Warsaw grouper
egg
larva
adult/spawning adult

Wahoo
all lifestages

Vermilion snapper
egg
larva
juvenile
adult/spawning adult

X

X

X
X

X

Live/Hard
Bottom

Species/
Lifestage
Snowy grouper
egg
larva
adult/spawning adult

Artificial
Reef

A-17

X

X

X

X

X

Pelagic
Sargassum

X

Currents

X
X
X

X

X
X

X
X

X

Water
Column

Table A-2 (continued)
EFH Habitats by Species and Lifestages for Site A Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)
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X
X

X
X

X

X

X
X
X

Nearshore

X
X
X

X
X
X
X

X
X

X

X
X
X

HAPC
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Atlantic sharpnose
shark
neonate & early juvenile
late juvenile & subadult
adult

Yellowedge grouper
egg
larva
adult/spawning adult

Wreckfish
larva
juvenile
adult/spawning adult

White shrimp
egg
larva
juvenile
adult

Species/
Lifestage
White grunt
egg
larva
juvenile
adult/spawning adult

Site A: JAX OPAREA Corridor

X

X

Benthic
Substrate
(not
including
hard
bottom
substrate)

X

X
X

Live/Hard
Bottom

Artificial
Reef

A-18

X

X

X

Pelagic
Sargassum

X

Currents

X
X
X

X
X

X

X

X

X
X

Water
Column

Table A-2 (continued)
EFH Habitats by Species and Lifestages for Site A Corridor.

X
X

X
X

X
X

X
X
X
X

X
X
X
X

Nearshore

X
X
X

X
X
X

X
X
X
X

X
X
X
X

HAPC

Appendix B

Appendix A

X

X
X
X

Bull shark
late juvenile & subadult

Dusky shark
neonate
juvenile
adult

EFH Assessment

X
X
X

Bonnethead shark
neonate & early juvenile
late juvenile & subadult
adult

A-19

X

spawning adult, egg, &
larva

Bluefin tuna

X
X

X

X
X
X

X
X
X

X
X
X

Blacktip shark
neonate
juvenile
adult

Currents
X
X

Pelagic
Sargassum
X
X

Artificial
Reef
Nearshore

Live/Hard
Bottom

Water
Column

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-2 (continued)
EFH Habitats by Species and Lifestages for Site A Corridor.

HAPC
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Site A: JAX OPAREA Corridor

Species/
Lifestage
Blacknose shark
neonate & early juvenile
late juvenile & subadult

Appendix A
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X
X
X

Sandbar shark
neonate
juvenile
adult

A-20

X

Sand tiger shark
neonate & early juvenile

X
X
X

X
X

Sailfish
juvenile & subadult
adult

X
X
X

X
X

Nurse shark
juvenile
adult

X
X
X

X

X
X

X
X

X
X
X

X
X
X

Lemon shark
neonate & early juvenile
late juvenile & subadult
adult

Currents
X
X
X

Pelagic
Sargassum
X
X
X

Artificial
Reef
Nearshore

Live/Hard
Bottom

Water
Column

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-2 (continued)
EFH Habitats by Species and Lifestages for Site A Corridor.

Species/
Lifestage
Finetooth shark
neonate
juvenile
adult

Site A: JAX OPAREA Corridor

HAPC

Appendix B

Appendix A
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X
X

A-21

X

Water
Column

X
X
X

X
X

Currents

Tiger shark
neonate & early juvenile
late juvenile & subadult
adult

Pelagic
Sargassum

X
X

Artificial
Reef

Spinner shark
neonate & early juvenile
late juvenile & subadult

Live/Hard
Bottom

X

Benthic
Substrates
(not
including
hard
bottom
substrate)

Table A-2 (continued)
EFH Habitats by Species and Lifestages for Site A Corridor.

Scalloped hammerhead
shark
neonate & early juvenile
late juvenile & subadult

Species/
Lifestage

Appendix A

X
X

X
X

X
X

Nearshore

HAPC
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Atlantic calico
scallop
larva
all lifestages

Tilefish
larva
adult/spawning adult

X

A-22

X

X

X

X

X
X
X
X

Summer flounder
egg
larva
juvenile
adult

X
X
X
X

Water
Column

X
X

X
X

Table A-3
EFH Habitats by Species and Lifestages for Site B Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

Spiny dogfish
juvenile
adult

Species
Lifestage
Bluefish
egg
larva
juvenile
adult

Site B: Charleston OPAREA Range

X
X

HAPC

Appendix B

Appendix A
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Appendix A

X

X

Caribbean spiny
lobster
larva
all lifestages

X

X

Brown rock shrimp
larva
adult

Brown shrimp
egg
larva
adult

X

Blueline tilefish
egg
larva
adult/spawning adult

Species
Lifestage
Blackfin snapper
larva
juvenile
adult/spawning adult

X

X

X
X

A-23

X

X

X

X

X

Table A-3 (continued)
EFH Habitats by Species and Lifestages for Site B Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

X

X

X
X
X

X

Water
Column

X
X
X

X
X
X

HAPC
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Goliath grouper
larva
juvenile
adult/spawning adult

Golden deepsea
crab
larva
all lifestages

X
X

A-24

X

X

X

X

X

Pompano
dolphinfish
all lifestages

X

X

X

X

X

Table A-3 (continued)
EFH Habitats by Species and Lifestages for Site B Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

Dolphinfish
all lifestages

Corals
all lifestages

Species
Lifestage
Cobia
larva
all lifestages

Site B: Charleston OPAREA Range

X

Water
Column

X
X
X

X

X

X

X
X

HAPC

Appendix B

Appendix A
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X

X

X

X

King mackerel
larva
all lifestages

Mutton snapper
egg
larva
juvenile
adult/spawning adult

Pink shrimp
adult

Red drum
adult

Greater amberjack
larva
juvenile
adult/spawning adult

Species
Lifestage
Gray snapper
egg
larva
juvenile
adult/spawning adult

X

X

A-25

X

X

X
X

X

X

X

X

X

Table A-3 (continued)
EFH Habitats by Species and Lifestages for Site B Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

X

X
X

X

X
X

Water
Column

X
X
X
X

X
X

X
X
X

X
X
X
X

HAPC
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Site B: Charleston OPAREA Range
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X
X

Silk snapper
larva
juvenile
adult/spawning adult

X

Royal red shrimp
larva
adult

X

X

X

Red snapper
egg
larva
adult/spawning adult

X

Scamp
larva
adult/spawning adult

X

A-26

X

X

X

X

X

X

X

X

X

Table A-3 (continued)
EFH Habitats by Species and Lifestages for Site B Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

Species
Lifestage
Red porgy
egg
larva
adult/spawning adult

Site B: Charleston OPAREA Range

X

X
X

X
X
X

X
X

X
X
X

X
X
X

X
X
X

X
X
X

HAPC

Water
Column
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Appendix A

X

X

Spanish mackerel
larva
all lifestages

Speckled hind
larva
adult/spawning adult

Warsaw grouper
egg
larva
adult/spawning adult

Wahoo
all lifestages

Vermilion snapper
egg
larva
juvenile
adult/spawning adult

X

Species
Lifestage
Snowy grouper
egg
larva
adult/spawning adult

X

X
X

X

X

A-27

X

X

X

X

X

X

X

X

X

X

Table A-3 (continued)
EFH Habitats by Species and Lifestages for Site B Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

X
X
X

X

X
X

X
X

X

X

Water
Column

X
X
X

X

X
X
X
X

X
X

X
X

X
X
X

HAPC

Appendix B

Site B: Charleston OPAREA Range

EFH Assessment

X
X

Bignose shark
neonate
&
early
juvenile
late-juvenile & adult

Blue marlin
juvenile & subadult
adult

X

X
X

X

X
X

A-28

X

X

X

X

X

X

Table A-3 (continued)
EFH Habitats by Species and Lifestages for Site B Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

Yellowedge grouper
egg
larva
adult/spawning adult

Wreckfish
larva
juvenile
adult/spawning adult

Species
Lifestage
White grunt
egg
larva
juvenile
adult/spawning adult

Site B: Charleston OPAREA Range

X
X

X
X

X
X
X

X

X

X
X

Water
Column

X
X
X

X
X
X

X
X
X
X

HAPC

Appendix B

Appendix A

EFH Assessment

Appendix A

Oceanic whitetip
shark
neonate & earlyjuvenile
late juvenile &
subadult
adult

A-29

X

Night shark
adult

X
X

X

X

X
X
X

X
X
X

Longfin mako shark
neonate & early
juvenile
juvenile & subadult
adult

X

X
X

Dusky shark
juvenile
adult

X
X
X

X

Bluefin tuna
spawning adult, egg,
& larva

Species
Lifestage

Table A-3
EFH Habitats by Species and Lifestages for Site B Range (cont’d).
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
Water
substrate) Bottom
Reef
Sargassum Currents Column
HAPC

Appendix B

Site B: Charleston OPAREA Range

EFH Assessment

A-30

X
X
X

Swordfish
spawning adult, egg,
& larva
juvenile & subadult
adult

X

X

X

X
X

Silky shark
neonate & earlyjuvenile
late juvenile &
subadult

Scalloped
hammerhead shark
late juvenile &
subadult
adult

X

X

X

Sandbar shark
adult

Water
Column
X
X

Table A-3 (continued)
EFH Habitats by Species and Lifestages for Site B Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents

Species
Lifestage
Sailfish
juvenile & subadult
adult

Site B: Charleston OPAREA Range

HAPC

Appendix B

Appendix A

EFH Assessment

Appendix A

A-31

X
X

X
X

X

Yellowfin tuna
juvenile & subadult
Adult

X

X

X

X
X

X

X

Water
Column

White marlin
juvenile & subadult
adult

Species
Lifestage
Tiger shark
neonate & early
juvenile
late juvenile &
subadult
adult

Table A-3 (continued)
EFH Habitats by Species and Lifestages for Site B Range.
Benthic
Substrate
(not
including
hard
bottom
Live/Hard Artificial Pelagic
substrate) Bottom
Reef
Sargassum Currents
HAPC

Appendix B

Site B: Charleston OPAREA Range

EFH Assessment

Blackfin snapper
larva
juvenile
adult/spawning adult

Atlantic calico scallop
all lifestages

Tilefish
larva
adult/spawning adult

X

X
X

X

A-32

X

X

Pelagic
Sargassum
Currents
X
X
X

Water
Column

X

X
X
X
X

Artificial
Reef

Summer flounder
egg
larva
juvenile
adult

Live/Hard
Bottom

X
X

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-4
EFH Habitats by Species and Lifestages for Site B Corridor.

Spiny dogfish
juvenile
adult

Species/
Lifestage
Bluefish
egg
larva
juvenile
adult

Site B: Charleston OPAREA Corridor

X
X

X

X

X
X
X
X

X
X

X
X

X

Nearshore

X
X
X

X
X

X
X

HAPC

Appendix B

Appendix A

X

X

Caribbean spiny
lobster
all lifestages

Cobia
all lifestages

EFH Assessment

Dolphinfish
all lifestages

Corals
all lifestages

X

X

X

X

X

X

Live/Hard
Bottom

Artificial
Reef

A-33

X

Pelagic
Sargassum

X

Currents

X

X

X
X
X

Water
Column

Table A-4 (continued)
EFH Habitats by Species and Lifestages for Site B Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Brown shrimp
egg
larva
juvenile
adult

Brown rock shrimp
adult

Species/
Lifestage
Blueline tilefish
egg
larva
adult/spawning adult

Appendix A

X

X

X

X
X
X
X

X
X

Nearshore

X

X
X
X
X

X
X
X

HAPC

Appendix B

Site B: Charleston OPAREA Corridor

X
X

Mutton snapper
egg
larva
juvenile
adult/spawning adult

EFH Assessment

X

King mackerel
all lifestages

Greater amberjack
larva
juvenile
adult/spawning adult

X

X
X

X

Gray snapper
egg
larva
juvenile
adult/spawning adult

Live/Hard
Bottom

X
X

Benthic
Substrate
(not
including
hard
bottom
substrate)

X

X
X

X
X

Artificial
Reef

A-34

X

X

X
X

X

X

Pelagic
Sargassum
X

Currents

X

X
X

X

X

X
X

X

Water
Column

Table A-4 (continued)
EFH Habitats by Species and Lifestages for Site B Corridor.

Goliath grouper
larva
juvenile
adult/spawning adult

Species/
Lifestage
Pompano dolphinfish
all lifestages

Site B: Charleston OPAREA Corridor

X
X
X
X

X

X
X
X
X

X
X
X

Nearshore

X
X
X
X

X

X
X
X

X
X
X
X

X
X
X

HAPC

Appendix B

Appendix A

X

Red snapper
egg
larva
adult/spawning adult

EFH Assessment

Silk snapper
larva
juvenile
adult/spawning adult

Scamp
larva
adult/spawning adult

X

X

X

X

X

X

X

X

Live/Hard
Bottom

X

X

Artificial
Reef

A-35

X

X

X

X

Pelagic
Sargassum
Currents

X
X

X
X
X

X
X
X

X

Water
Column

Table A-4 (continued)
EFH Habitats by Species and Lifestages for Site B Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Red porgy
egg
larva
adult/spawning adult

Red drum
adult
all other lifestages

Species/
Lifestage
Pink shrimp
egg
larva
juvenile
adult

Appendix A

X
X

X

X
X
X

X
X

X
X

X
X
X

Nearshore

X
X
X

X
X

X
X
X

X
X
X

X
X

X
X
X
X

HAPC

Appendix B

Site B: Charleston OPAREA Corridor

X

X

Spanish mackerel
all lifestages

Speckled hind
larva
adult/spawning adult

EFH Assessment

Warsaw grouper
egg
larva
adult/spawning adult

Wahoo
all lifestages

Vermilion snapper
egg
larva
juvenile
adult/spawning adult

X

X

X
X

X

Live/Hard
Bottom

Species/
Lifestage
Snowy grouper
egg
larva
adult/spawning adult

Artificial
Reef

A-36

X

X

X

X

X

Pelagic
Sargassum

X

Currents

X
X
X

X

X
X

X
X

X

Water
Column

Table A-4 (continued)
EFH Habitats by Species and Lifestages for Site B Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Site B: Charleston OPAREA Corridor

X
X

X
X

X

X

X
X
X

Nearshore

X
X
X

X
X
X
X

X
X

X

X
X
X

HAPC

Appendix B

Appendix A

EFH Assessment

Atlantic sharpnose
shark
neonate & early juvenile
late juvenile & subadult

Yellowedge grouper
egg
larva
adult/spawning adult

Wreckfish
larva
juvenile
adult/spawning adult

White shrimp
egg
larva
juvenile
adult

Species/
Lifestage
White grunt
egg
larva
juvenile
adult/spawning adult

Appendix A

X

X

Benthic
Substrate
(not
including
hard
bottom
substrate)

X

X
X

Live/Hard
Bottom

Artificial
Reef

A-37

X

X

X

Pelagic
Sargassum

X

Currents

X
X

X
X

X

X

X

X
X

Water
Column

Table A-4 (continued)
EFH Habitats by Species and Lifestages for Site B Corridor.

X
X

X
X

X
X

X
X
X
X

X
X
X
X

Nearshore

X
X
X

X
X
X

X
X
X
X

X
X
X
X

HAPC

Appendix B

Site B: Charleston OPAREA Corridor

X
X

Dusky shark
juvenile
adult

EFH Assessment

X
X

Bonnethead shark
late juvenile & subadult
adult

A-38

X

spawning adult, egg, &
larva

Bluefin tuna

X

X
X

X
X

X
X

Blacktip shark
neonate
juvenile

Currents
X

Pelagic
Sargassum
X

Artificial
Reef
Nearshore

Live/Hard
Bottom

Water
Column

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-4 (continued)
EFH Habitats by Species and Lifestages for Site B Corridor.

Species/
Lifestage
Blacknose shark
neonate & early juvenile

Site B: Charleston OPAREA Corridor

HAPC

Appendix B

Appendix A

EFH Assessment

A-39

X
X
X

Sandbar shark
neonate
juvenile
adult
X
X
X

X

Sand tiger shark
neonate & early juvenile

X
X
X

X

Sailfish
adult

X
X
X

X

X

X

X

Lemon shark
late juvenile & subadult

Currents
X
X
X

Pelagic
Sargassum
X
X
X

Artificial
Reef
Nearshore

Live/Hard
Bottom

Water
Column

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-4 (continued)
EFH Habitats by Species and Lifestages for Site B Corridor.

HAPC

Appendix B

Site B: Charleston OPAREA Corridor

Species/
Lifestage
Finetooth shark
neonate
juvenile
adult

Appendix A

EFH Assessment

X
X

A-40

X

X
X
X

X
X

Tiger shark
neonate & early juvenile
late juvenile & subadult
adult

Water
Column

X

Currents

Swordfish
juvenile & subadult

Pelagic
Sargassum

X

Artificial
Reef

Spinner shark
neonate & early juvenile

Live/Hard
Bottom

X

Benthic
Substrates
(not
including
hard
bottom
substrate)

Table A-4 (continued)
EFH Habitats by Species and Lifestages for Site B Corridor.

Scalloped hammerhead
shark
neonate & early juvenile
late juvenile & subadult

Species/
Lifestage

Site B: Charleston OPAREA Corridor

X
X

X

X
X

Nearshore

HAPC

Appendix B

Appendix A

EFH Assessment

Appendix A

Blackfin snapper
larva
juvenile
adult/spawning adult

Atlantic calico scallop
larva
all lifestages

A-41

X

X

X
X

Currents

X
X
X
X

Water
Column

X

X
X

X

Pelagic
Sargassum

Spiny dogfish
juvenile
adult

X
X

Artificial
Reef

X
X
X
X

X

Live/Hard
Bottom

Summer flounder
egg
larva
juvenile
adult

Bluefish
egg
larva
juvenile
adult

Species/
Lifestage

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-5
EFH Habitats by Species and Lifestages for Site C Range.

X
X
X

HAPC

Appendix B

Site C: Cherry Point OPAREA Range

EFH Assessment

X

X

Caribbean spiny
lobster
larva
all lifestages

Cobia
larva
all lifestages

Dolphinfish
all lifestages

Corals
all lifestages

X

X

X

Brown rock shrimp
larva
adult

Brown shrimp
egg
larva
adult

X

Benthic
Substrate
(not
including
hard
bottom
substrate)

X

X

X

Live/Hard
Bottom

A-42

Artificial
Reef

X

Pelagic
Sargassum

X

X

X

X

X

Currents

Table A-5 (continued)
EFH Habitats by Species and Lifestages for Site C Range.

Species/
Lifestage
Blueline tilefish
egg
larva
adult/spawning adult

Site C: Cherry Point OPAREA Range

X

X

X

X
X

X
X
X

X
X
X

X

HAPC

Water
Column

Appendix B

Appendix A

EFH Assessment

Appendix A

X

A-43

X

X

X

X

X

Currents

X
X

Water
Column

X
X
X

X

HAPC

King mackerel
larva
all lifestages

X

X

X

X
X

X
X
X
X
X
X

X
X

Pelagic
Sargassum

Gray snapper
egg
larva
juvenile
adult/spawning adult

X

Artificial
Reef

X
X
X

X

X

Live/Hard
Bottom

Goliath grouper
larva
juvenile
adult

Greater amberjack
larva
juvenile
adult/spawning adult

Golden deepsea crab
larva
all lifestages

Species/
Lifestage
Pompano dolphinfish
all lifestages

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-5 (continued)
EFH Habitats by Species and Lifestages for Site C Range.

Appendix B

Site C: Cherry Point OPAREA Range

EFH Assessment

X

X

X

X

X

Red drum
adult

Red porgy
egg
larva
adult/spawning adult

Red snapper
egg
larva
adult/spawning adult

Royal red shrimp
larva
adult

Benthic
Substrate
(not
including
hard
bottom
substrate)

X

X

Live/Hard
Bottom

X

A-44

Artificial
Reef

X

X

Pelagic
Sargassum

X

X

X

Currents

Table A-5 (continued)
EFH Habitats by Species and Lifestages for Site C Range.

Pink shrimp
adult

Species/
Lifestage
Mutton snapper
egg
larva
juvenile
adult/spawning adult

Site C: Cherry Point OPAREA Range

X
X
X

X
X
X

Water
Column

X
X
X

X
X
X

X
X
X
X

HAPC

Appendix B

Appendix A

EFH Assessment

Appendix A

X

X

X

X

Snowy grouper
egg
larva
adult/spawning adult

Speckled hind
larva
adult/spawning adult

Spanish mackerel
larva
all lifestages

Tilefish
larva
adult/spawning adult

X
X

Silk snapper
larva
juvenile
adult/spawning adult

X

X

Live/Hard
Bottom

Species/
Lifestage
Scamp
larva
adult/spawning adult

Benthic
Substrate
(not
including
hard
bottom
substrate)

X

A-45

Artificial
Reef

X

X

X

X

X

X

X

X

X

X

X

Currents

Pelagic
Sargassum

Table A-5 (continued)
EFH Habitats by Species and Lifestages for Site C Range.

X

X

X
X

X

X

X
X

Water
Column

X
X

X
X

X
X

X
X
X

X
X
X

X
X

HAPC

Appendix B

Site C: Cherry Point OPAREA Range

EFH Assessment

Wreckfish
larva
juvenile
adult/spawning adult

White grunt
egg
larva
juvenile
adult/spawning adult

Warsaw grouper
egg
larva
adult/spawning adult

Wahoo
all lifestages

Species/
Lifestage
Vermilion snapper
egg
larva
juvenile
adult/spawning adult

Site C: Cherry Point OPAREA Range

Benthic
Substrate
(not
including
hard
bottom
substrate)

X

X

X
X

Live/Hard
Bottom

A-46

Artificial
Reef

X

X

X

X

X

X

X

X

X

Currents

Pelagic
Sargassum

Table A-5 (continued)
EFH Habitats by Species and Lifestages for Site C Range.

X

X
X

X
X
X

X

X
X

Water
Column

X
X
X

X
X
X
X

X
X
X

X

X
X
X
X

HAPC

Appendix B

Appendix A

EFH Assessment

Appendix A

spawning adult, egg, &
larva

A-47

X

X
X

Blue marlin
juvenile & subadult
adult

Bluefin tuna

X

X
X
X

X
X
X

Blacktip shark
juvenile

X

X

HAPC

Water
Column

X
X

Currents

Pelagic
Sargassum

Bignose shark
neonate & early juvenile
late juvenile & subadult

X

X

Artificial
Reef

X
X

Live/Hard
Bottom

Atlantic sharpnose
shark
late juvenile & subadult
adult

Species/
Lifestage
Yellowedge grouper
egg
larva
adult/spawning adult

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-5 (continued)
EFH Habitats by Species and Lifestages for Site C Range.

Appendix B

Site C: Cherry Point OPAREA Range

EFH Assessment

X
X

Sandbar shark
juvenile
adult

A-48

X

Sand tiger shark
neonate & early juvenile

X
X

X

Sailfish
adult

X
X

X

X
X

Oceanic whitetip shark
adult

X
X

X
X
X

X
X

Water
Column

Night shark
late juvenile & subadult
adult

Currents

X
X
X

Pelagic
Sargassum

X
X
X

Artificial
Reef

Longfin mako shark
neonate & early juvenile
juvenile & subadult
adult

Live/Hard
Bottom
X
X
X

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-5 (continued)
EFH Habitats by Species and Lifestages for Site C Range.

Species/
Lifestage
Dusky shark
neonate
juvenile
adult

Site C: Cherry Point OPAREA Range

HAPC

Appendix B

Appendix A

EFH Assessment

Appendix A

White marlin
juvenile & subadult
adult

Tiger shark
neonate & early juvenile
late juvenile & subadult
adult

spawning adult, egg, &
larva
juvenile & subadult
adult

Swordfish

Silky shark
neonate & early juvenile
late juvenile & subadult

X
X

X
X

X

A-49

X

X

Currents

Water
Column

X
X

X
X
X

X
X
X

X
X

X

X

Pelagic
Sargassum

Shortfin mako
late juvenile & subadult

Artificial
Reef

X
X

Live/Hard
Bottom

Scalloped
hammerhead shark
late juvenile & subadult
adult

Species/
Lifestage

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-5 (continued)
EFH Habitats by Species and Lifestages for Site C Range.

HAPC

Appendix B

Site C: Cherry Point OPAREA Range

EFH Assessment

Species/
Lifestage
Yellowfin tuna
juvenile & subadult
adult

Site C: Cherry Point OPAREA Range

Benthic
Substrate
(not
including
hard
bottom
substrate)
Live/Hard
Bottom

A-50

Artificial
Reef

Pelagic
Sargassum
Currents

Table A-5 (continued)
EFH Habitats by Species and Lifestages for Site C Range.

X
X

Water
Column
HAPC

Appendix B

Appendix A

A-51

Pelagic
Sargassum

X

Currents

X
X
X

Water
Column

EFH Assessment

Atlantic calico scallop
larva
all lifestages

X
X
X
X

Artificial
Reef

Summer flounder
egg
larva
juvenile
adult

Live/Hard
Bottom

X
X

X

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-6
EFH Habitats by Species and Lifestages for Site C Corridor.

Spiny dogfish
juvenile
adult

Bluefish
egg
larva
juvenile
adult

Species/
Lifestage

Appendix A

X

X
X
X
X

X
X

X
X

X

Nearshore

X
X

HAPC

Appendix B

Site C: Cherry Point OPAREA Corridor

Water
Column

X

X

Caribbean spiny
lobster
larva
all lifestages

Cobia
larva
all lifestages

EFH Assessment

X

X

X

Brown shrimp
egg
larva
juvenile
adult

Brown rock shrimp
larva
adult

X

X

X

A-52

X

X

X

X

X

X

X

X
X
X

Currents

Blueline tilefish
egg
larva
adult/spawning adult

Pelagic
Sargassum

X

Artificial
Reef

Species/
Lifestage
Blackfin snapper
larva
juvenile
adult/spawning adult

Live/Hard
Bottom

Table A-6 (continued)
EFH Habitats by Species and Lifestages for Site C Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Site C: Cherry Point OPAREA Corridor

X

X

X
X
X
X

X
X

X
X

Nearshore

X
X

X
X
X
X

X
X
X

X
X
X

HAPC

Appendix B

Appendix A

X
X

X

Currents

EFH Assessment

Greater amberjack
larva
juvenile
adult/spawning adult

X

X

A-53

X
X
X

X

X
X
X

X
X
X

X
X
X
X

X
X
X
X

X

X

X

HAPC

Gray snapper
egg
larva
juvenile
adult/spawning adult

X
X

X

Nearshore

X
X
X

X

Water
Column

Appendix B

Site C: Cherry Point OPAREA Corridor

Goliath grouper
larva
juvenile
adult

Golden deepsea crab
larva
all lifestages

X
X

Pelagic
Sargassum

X

X

Artificial
Reef

Pompano dolphinfish
all lifestages

X

Live/Hard
Bottom

X

Benthic
Substrates
(not
including
hard
bottom
substrate)

Table A-6 (continued)
EFH Habitats by Species and Lifestages for Site C Corridor.

Dolphinfish
all lifestages

Species/
Lifestage
Corals
all lifestages

Appendix A

X

EFH Assessment

Red porgy
egg
larva
adult/spawning adult

Red drum
adult
all other lifestages

X

X

X

A-54

X

X

Currents

X

Water
Column

X
X
X

X
X

X
X

X
X
X

X

Nearshore

X
X

HAPC

X
X
X

X
X

X
X
X
X

X

X

Pelagic
Sargassum

Pink shrimp
egg
larva
juvenile
adult
X

Artificial
Reef

X
X
X
X

X

Live/Hard
Bottom

Mutton snapper
egg
larva
juvenile
adult/spawning adult

Species/
Lifestage
King mackerel
larva
all lifestages

Table A-6 (continued)
EFH Habitats by Species and Lifestages for Site C Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Site C: Cherry Point OPAREA Corridor

Appendix B

Appendix A

X

Royal red shrimp
larva
adult

X

Spanish mackerel
larva
all lifestages

EFH Assessment

X

Snowy grouper
egg
larva
adult/spawning adult

Silk snapper
larva
juvenile
adult/spawning adult

X

X

X

X

X

Scamp
larva
adult/spawning adult

Live/Hard
Bottom

Species/
Lifestage
Red snapper
egg
larva
adult/spawning adult

X

Artificial
Reef

A-55

X

X

X

X

X

Pelagic
Sargassum

X

X

Currents

X

X

X
X
X

X
X

X

X
X
X

X
X
X

X
X

Nearshore

X
X

X
X
X

X
X
X

X
X

X
X
X

HAPC

Appendix B

Site C: Cherry Point OPAREA Corridor

Water
Column

Table A-6 (continued)
EFH Habitats by Species and Lifestages for Site C Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Appendix A

EFH Assessment

White grunt
egg
larva
juvenile
adult/spawning adult

Warsaw grouper
egg
larva
adult/spawning adult

Wahoo
all lifestages

X
X

X
X

A-56

X

X

X

X

Pelagic
Sargassum

Vermilion snapper
egg
larva
juvenile
adult/spawning adult

X

X

Artificial
Reef

X

Live/Hard
Bottom

Tilefish
larva
adult/spawning adult

Species/
Lifestage
Speckled hind
larva
adult/spawning adult

X

Currents

X

X
X

X
X
X

X

X
X

X

X
X

Water
Column

Table A-6 (continued)
EFH Habitats by Species and Lifestages for Site C Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Site C: Cherry Point OPAREA Corridor

X
X
X
X

X
X

X
X

X

X

Nearshore

X
X
X
X

X
X
X

X

X
X
X
X

X
X

X
X

HAPC

Appendix B

Appendix A

X

X

X

Currents

X
X
X

X
X

X

X

Water
Column

X
X

X
X

X

X
X
X
X

Nearshore

EFH Assessment

X

A-57

X

X

Pelagic
Sargassum

Blacktip shark
juvenile

Artificial
Reef

X
X

X

Live/Hard
Bottom

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-6 (continued)
EFH Habitats by Species and Lifestages for Site C Corridor.

X
X
X

X
X
X

X
X
X
X

HAPC

Appendix B

Site C: Cherry Point OPAREA Corridor

Bignose shark
neonate & early juvenile
late juvenile & subadult

Atlantic sharpnose
shark
neonate & early juvenile
late juvenile & subadult
adult

Yellowedge grouper
egg
larva
adult/spawning adult

Wreckfish
larva
juvenile
adult/spawning adult

pecies/
Lifestage
White shrimp
egg
larva
juvenile
adult

Appendix A

X

Sand tiger shark
neonate & early juvenile

EFH Assessment

X

Sailfish
adult

X
X

A-58

X
X

Night shark
late juvenile & subadult
adult

X
X

X
X
X

X
X
X

Longfin mako shark
neonate & early juvenile
juvenile & subadult
adult
X
X
X

X
X

Finetooth shark
juvenile
adult

Water
Column

X
X
X

Currents

Dusky shark
neonate
juvenile
adult

Pelagic
Sargassum
X
X

Artificial
Reef

Species/
Lifestage
Bluefin tuna
juvenile & subadult
adult

Live/Hard
Bottom

Table A-6 (continued)
EFH Habitats by Species and Lifestages for Site C Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Site C: Cherry Point OPAREA Corridor

X

X

X
X

X

Nearshore

HAPC

Appendix B

Appendix A

A-59

X

X
X
X

Water
Column

EFH Assessment

spawning adult, egg, &
larva
juvenile & subadult
adult

X
X

X

Spinner shark
neonate & early juvenile

Swordfish

X
X

Silky shark
neonate & early juvenile
late juvenile & subadult

X

Currents

X

X

Pelagic
Sargassum

Shortfin mako
late juvenile & subadult

X
X
X

X
X
X

Artificial
Reef

X
X

Live/Hard
Bottom

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-6 (continued)
EFH Habitats by Species and Lifestages for Site C Corridor.

Scalloped hammerhead
shark
late juvenile & subadult
adult

Species/
Lifestage
Sandbar shark
neonate
juvenile
adult

Appendix A

X

X

X
X
X

Nearshore

HAPC

Appendix B

Site C: Cherry Point OPAREA Corridor

EFH Assessment

White marlin
juvenile & subadult
adult

Species/
Lifestage
Tiger shark
neonate & early juvenile
late juvenile & subadult
adult

Live/Hard
Bottom
X
X

X
X

Artificial
Reef

A-60

Pelagic
Sargassum

X

Currents

X
X

X
X
X

Water
Column

Table A-6 (continued)
EFH Habitats by Species and Lifestages for Site C Corridor.
Benthic
Substrate
(not
including
hard
bottom
substrate)

Site C: Cherry Point OPAREA Corridor

X

Nearshore

HAPC

Appendix B

Appendix A

Atlantic herring
adult/spawning adult

A-61

Pelagic
Sargassum
Currents

X
X
X

X
X
X

X

EFH Assessment

HAPC

Appendix B

Water Column

X
X
X
X

X
X

Biogenic Reef
Community

Butterfish
egg
larva
juvenile
adult

X
X

Artificial Reef

X
X
X
X

X
X

Black sea bass
larva
juvenile
adult

X
X

X

Live/Hard
Bottom

Site D: VACAPES OPAREA Range

Bluefish
egg
larva
juvenile
adult

X
X

Atlantic surfclam
Juvenile
adult

Atlantic mackerel
Larva
Juvenile
Adult

X

Species/
Lifestage

Table A-7
EFH Habitats by Species and Lifestages for Site D Range.
Benthic
Substrate
(not including
hard bottom
substrate)

Appendix A

A-62

Pelagic
Sargassum
Currents

X

X
X

X
X

Offshore hake
egg
larva
juvenile
adult/spawning adult

EFH Assessment

X
X

Ocean quahog
juvenile
adult

X
X

X
X
X
X

Appendix B

HAPC

Appendix A

Water Column

X
X

Biogenic Reef
Community

Northern shortfin squid
juvenile
adult

X
X

Artificial Reef

X
X

X
X

X
X

Live/Hard
Bottom

Longfin inshore squid
juvenile
adult

Little skate
egg
juvenile

Haddock
larva

Species/
Lifestage
Goosefish/monkfish
egg
larva
juvenile
adult/spawning adult

Table A-7 (continued)
EFH Habitats by Species and Lifestages for Site D Range.
Benthic
Substrate
(not including
hard bottom
substrate)

Site D: VACAPES OPAREA Range

X
X

X

Red hake
egg
larva
juvenile
adult/spawning adult

Rosette skate
juvenile

X
X

Silver hake/whiting
egg
larva
juvenile
adult/spawning adult

EFH Assessment

X
X
X
X

Sea scallop
egg
larva
juvenile
adult/spawning adult

Scup
juvenile
adult

X
X

X

X
X

Live/Hard Bottom

A-63

Artificial Reef

Pelagic
Sargassum
Currents

Table A-7 (continued)
EFH Habitats by Species and Lifestages for Site D Range.
Benthic
Substrate
(not
including
hard bottom
substrate)

Species/
Lifestage
Red deepsea crab
egg
larva
juvenile
adult/spawning adult

Appendix A

X
X

X

X
X

X
X

X

Water Column

Appendix B

HAPC

Site D: VACAPES OPAREA Range

Pelagic
Sargassum
Currents

Water Column

X

Witch flounder
egg
larva
juvenile

EFH Assessment

X

Windowpane flounder
larva
adult/spawning adult

Tilefish
egg
larva
juvenile
adult
spawning adult

X
X

A-64

X
X

X

X
X
X
X
X

X
X
X
X

Artificial Reef

Summer flounder
egg
larva
juvenile
adult

Live/Hard Bottom
X
X

Benthic
Substrate
(not
including
hard bottom
substrate)

Table A-7 (continued)
EFH Habitats by Species and Lifestages for Site D Range.

Species/
Lifestage
Spiny dogfish
juvenile
adult

Site D: VACAPES OPAREA Range

Appendix B

HAPC

Appendix A

X

Red drum
adult

A-65

X

X

X
X

Water Column

EFH Assessment

Bigeye tuna
juvenile & subadult
adult

X
X

X

X

Spanish mackerel
all lifestages

X

Currents

Basking shark
late juvenile & subadult

X

King mackerel
all lifestages

X

Pelagic
Sargassum

X
X

X

Cobia
all lifestages

Artificial Reef

X

X

X

Appendix B

HAPC

Site D: VACAPES OPAREA Range

Albacore tuna
juvenile & subadult
adult

X

Live/Hard Bottom

Table A-7 (continued)
EFH Habitats by Species and Lifestages for Site D Range.
Benthic
Substrate
(not
including
hard bottom
substrate)

Species/
Lifestage
Yellowtail flounder
egg
larva
juvenile

Appendix A

EFH Assessment

X
X

Sandbar shark
juvenile
adult

A-66

X

Night shark
late juvenile & subadult

X
X

X
X

X

X
X
X

X
X
X

Longfin mako shark
neonate & early juvenile
juvenile & subadult
adult

X

X

Dusky shark
juvenile

X
X
X

X
X

X
X

Water Column

Bluefin tuna
juvenile & subadult
adult

Currents

X
X

Pelagic
Sargassum

Blue shark
late juvenile & subadult
adult

X
X

X
X

Artificial Reef

X
X

Live/Hard Bottom

Benthic
Substrate
(not
including
hard bottom
substrate)

Table A-7 (continued)
EFH Habitats by Species and Lifestages for Site D Range.

Blue marlin
juvenile & subadult
adult

Species/
Lifestage
Bignose shark
neonate & early juvenile
late juvenile & subadult

Site D: VACAPES OPAREA Range

Appendix B

HAPC

Appendix A

Water Column

X
X

Yellowfin tuna
juvenile & subadult
adult

EFH Assessment

X
X

White marlin
juvenile & subadult
adult

X
X

Tiger shark
neonate & early juvenile
late juvenile & subadult
X
X

X
X

Swordfish
juvenile & subadult
adult

X
X

X

A-67

Currents

Skipjack tuna
adult

X
X
X

Pelagic
Sargassum

X
X
X

X
X
X

Artificial Reef

Shortfin mako
neonate & early juvenile
late juvenile & subadult
adult

Live/Hard Bottom

X

Benthic
Substrate
(not
including
hard bottom
substrate)

Table A-7 (continued)
EFH Habitats by Species and Lifestages for Site D Range.

Appendix B

HAPC

Site D: VACAPES OPAREA Range

Scalloped hammerhead
shark
late juvenile & subadult

Species/
Lifestage

Appendix A

EFH Assessment

Butterfish
egg
larva
juvenile
adult

Bluefish
egg
larva
juvenile
adult

Black sea bass
larva
juvenile
adult

Atlantic surfclam
juvenile
adult

Atlantic mackerel
larva
adult

Species/
Lifestage
Atlantic herring
juvenile
adult/spawning adult

Site D: VACAPES OPAREA Corridor

X

X
X

X
X

X
X

X
X

Live/Hard
Bottom

Benthic
Substrate
(not
including
hard
bottom
substrate)

A-68

X

Artificial
Reef

Pelagic
Sargassum
Currents

Table A-8
EFH Habitats by Species and Lifestages for Site D Corridor

X
X
X
X

X
X
X

X
X
X

X
X

X
X

Water
Column

X
X

X
X
X

X
X
X

X

X

Nearshore

HAPC

Appendix B

Appendix A

Ocean quahog
juvenile
adult
X
X

X
X

A-69

Currents

X
X

X
X
X

X
X

X
X

Nearshore

HAPC

Appendix B

Site D: VACAPES OPAREA Corridor

Water
Column

X
X

Pelagic
Sargassum

Northern shortfin squid
juvenile
adult

X
X
X

Little skate
egg
juvenile
adult

Artificial
Reef

X
X

X

Goosefish/monkfish
egg
larva
juvenile

Live/Hard
Bottom

Longfin inshore squid
juvenile
adult

X
X

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-8 (continued)
EFH Habitats by Species and Lifestages for Site D Corridor.

Species/
Lifestage
Clearnose skate
juvenile
adult

EFH Assessment

Appendix A

X
X

Silver hake/whiting
egg
larva
juvenile
adult/spawning adult

EFH Assessment

Spiny dogfish
juvenile
adult

X
X
X
X

X
X

Benthic
Substrate
(not
including
hard
bottom
substrate)

X
X

X

Live/Hard
Bottom

A-70

Artificial
Reef

Pelagic
Sargassum
Currents

Table A-8 (continued)
EFH Habitats by Species and Lifestages for Site D Corridor.

Sea scallop
egg
larva
juvenile
adult/spawning adult

Scup
juvenile
adult

Species/
Lifestage
Red hake
egg
larva
juvenile
adult/spawning adult

Site D: VACAPES OPAREA Corridor

X
X

X
X

X

X
X

X
X

Water
Column

X
X

X
X

X
X
X

Nearshore

HAPC

Appendix B

Appendix A

X

Winter flounder
juvenile

Yellowtail flounder
egg
larva
juvenile
X

X

adult

Witch flounder
egg
larva

X

juvenile

Winter skate

X
X

Benthic
Substrate
(not
including
hard
bottom
substrate)
Live/Hard
Bottom

A-71

Artificial
Reef

Pelagic
Sargassum
Currents

Table A-8 (continued)
EFH Habitats by Species and Lifestages for Site D Corridor.

Windowpane flounder
egg
larva
juvenile
adult/spawning adult

Species/
Lifestage
Summer flounder
egg
larva
juvenile
adult

EFH Assessment

Appendix A

X
X

X
X

X

X

X

X

X
X
X
X

X
X

X
X
X
X

X
X

Nearshore

Water
Column

X
X

HAPC

Appendix B

Site D: VACAPES OPAREA Corridor

EFH Assessment

A-72

X
X

Water
Column

Bluefin tuna
juvenile & subadult
adult

Currents

X
X

X

X

X

Pelagic
Sargassum

Blue shark
late juvenile & subadult
adult

X
X

Red drum
adult
all other lifestages

Artificial
Reef

X

X

Spanish mackerel
all lifestages

Live/Hard
Bottom

Atlantic sharpnose shark
adult

X

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-8 (continued)
EFH Habitats by Species and Lifestages for Site D Corridor.

Species/
Lifestage
King mackerel
all lifestages

Site D: VACAPES OPAREA Corridor

X

X
X

X

X

Nearshore

HAPC

Appendix B

Appendix A

A-73

X

X

Skipjack tuna
adult

Swordfish
juvenile & subadult

X
X
X

X
X
X

Shortfin mako
neonate & early juvenile
late juvenile & subadult
adult
X
X
X

X

Scalloped hammerhead shark
late juvenile & subadult

X
X
X

X
X
X

X
X
X

Sandbar shark
neonate
juvenile
adult

X

X
X
X

X
X

X
X

Sand tiger shark
neonate & early juvenile
adult

Currents
X
X

Pelagic
Sargassum
X
X

Artificial
Reef
Nearshore

Live/Hard
Bottom

Water
Column

Benthic
Substrate
(not
including
hard
bottom
substrate)

Table A-8 (continued)
EFH Habitats by Species and Lifestages for Site D Corridor.

HAPC

Appendix B

Site D: VACAPES OPAREA Corridor

Species/
Lifestage
Dusky shark
neonate
juvenile

EFH Assessment

Appendix A

EFH Assessment

Species/
Lifestage
Tiger shark
neonate & early juvenile
late juvenile & subadult

Site D: VACAPES OPAREA Corridor

Live/Hard
Bottom
X
X

Benthic
Substrate
(not
including
hard
bottom
substrate)
X
X

A-74

Artificial
Reef

Pelagic
Sargassum
Currents

Table A-8 (continued)
EFH Habitats by Species and Lifestages for Site D Corridor.

X
X

Water
Column
X

Nearshore

HAPC

Appendix B

Appendix A

Appendix B

Area Estimates

APPENDIX B: AREA ESTIMATES
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Appendix B

Appendix B

Area Estimations for Impact Analysis

Appendix B: Area Estimations for Impact Analysis
The following dimensions and values were used to estimate the area of impact at each of the four
proposed USWTR sites by the installation process. All length/distance estimates are in kilometers (km)
and all area estimates are in square kilometers (km2). The area of each habitat type is taken from Table 12.

Sites A, B, C, and D
Interconnect cable pathway width (burying the cable) = 0.005 km (0.003 NM)
Interconnect cable length = 1,110 km (600 NM)
Interconnect cable estimated impact area (if buried) = 5.55 km2 (1.62 NM2)
Interconnect cable diameter = 0.000031 km
Interconnect cable estimated impact area (laying the cable) = 0.034 km2 (0.010 NM2)
Number of transducers = 300
Estimated area of one transducer = 0.000005 km2 (0.000001 NM2)
Total estimated transducer impact area = 0.0015 km2 (0.0004 NM2)
Total estimated impact area in range (interconnect cable + transducers) = 5.5515 km2 (1.62 NM2)
Trunk cable pathway width = 0.005 km (0.003 NM)

Site A Range JAX
Area of USWTR Site A = 1,535 km2 (448 NM2)
Area of live/hard bottom = 600 km2 (175 NM2)
Percent of live/hard bottom impacted by burying the interconnect cable= 5.55 km2 / 600 km2 x 100 =
0.92%
Percent of live/hard bottom impacted by laying the interconnect cable = 0.034 km2 / 600 km2 x 100 =
0.006%
Area of benthic substrate (not including live/hard bottom substrate) = 935 km2 (273 NM2)
Percent of benthic substrate (not including live/hard bottom substrate) impacted = 5.55 km2 / 935 km2
x 100 = 0.59%
Site A Corridor JAX
Area of Site A corridor = 2,085 km2 (608 NM2)
Distance from shore to range = 94 km (51 NM)
Trunk cable estimated impact area = 94 km x 0.005 km = 0.47 km2 (0.14 NM2)

B-3
EFH Assessment

Appendix B

Area Estimations for Impact Analysis

Appendix B

Area of live/hard bottom = 197 km2 (57 NM2)
Percent of live/hard bottom impacted = 0.47 km2 / 197 km2 x 100 = 0.24%
Area of benthic substrate (not including live/hard bottom substrate) = 1,888 km2 (550 NM2)
Percent of benthic substrate (not including live/hard bottom substrate) impacted = 0.47 km2 / 1,888
km2 x 100 = 0.02%
Area of nearshore corridor = 6.9 km2 (2.0 NM2)
Area of longest 5 m wide pathway in nearshore corridor = 0.03 km2 (0.009 NM2)
Percent of nearshore corridor impacted by 5 m wide pathway = 0.03 km2 / 6.9 km2 x 100 = 0.43%

Site B Range CHASN
Area of USWTR Site B = 1,471 km2 (429 NM2)
Area of live/hard bottom = 186 km2 (54 NM2)
Percent of live/hard bottom impacted by burying the interconnect cable= 5.55 km2 / 186 km2 x 100 =
2.98%
Percent of live/hard bottom impacted by laying the interconnect cable = 0.034 km2 / 186 km2 x 100 =
0.02%
Area of benthic substrate (not including hard bottom substrate) = 1,285 km2 (375 NM2)
Percent of benthic substrate (not including hard bottom substrate) impacted = 5.55 km2 / 1,285 km2 x
100 = 0.43%

Site B Corridor CHASN
Area of Site B corridor = 1,217 km2 (355 NM2)
Distance from shore to range = 92 km (50 NM)
Trunk cable estimated impact area = 92 km x 0.005 km = 0.46 km2 (0.13 NM2)
Area of live/hard bottom = 270 km2 (79 NM2)
Percent of live/hard bottom impacted = 0.46 km2 / 270 km2 x 100 = 0.17%
Area of benthic substrate (not including live/hard bottom substrate) = 947 km2 (276 NM2)
Percent of benthic substrate (not including live/hard bottom substrate) impacted = 0.46 km2 / 947 km2
x 100 = 0.049%
Area of nearshore corridor = 8.37 km2 (2.44 NM2)
Area of longest 5 m wide pathway in nearshore corridor = 0.04 km2 (0.01 NM2)
Percent of nearshore corridor impacted by 5 m wide pathway = 0.04 km2 / 8.37 km2 x 100 = 0.48%

B-4
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Appendix B

Area Estimations for Impact Analysis

Site C Range CHPT
Area of Site C corridor = 1,639 km2 (478 NM2)
Area of live/hard bottom = 105 km2 (232 NM2)
Percent of live/hard bottom impacted by burying the interconnect cable = 5.55 km2 / 105 km2 x 100 =
5.29%
Percent of live/hard bottom impacted by laying the interconnect cable = 0.034 km2 / 105 km2 x 100 =
0.032%
Area of benthic substrate (not including live/hard bottom substrate) = 1,534 km2 (447 NM2)
Percent of benthic substrate (not including live/hard bottom substrate) impacted = 5.55 km2 / 1,534
km2 x 100 = 0.36%

Site C Corridor CHPT
Area of Site C corridor = 1,835 km2 (535 NM2)
Distance from shore to range = 88 km (48 NM)
Trunk cable estimated impact area = 88 km x 0.005 km = 0.44 km2 (0.13 NM2)
Area of live/hard bottom = 204 km2 (59 NM2)
Percent of live/hard bottom impacted = 0.44 km2 / 204 km2 x 100 = 0.22%
Area of benthic substrate (not including live/hard bottom substrate) = 1,637 km2 (477 NM2)
Percent of benthic substrate (not including live/hard bottom substrate) impacted = 0.44 km2 / 1,637
km2 x 100 = 0.03%
Area of nearshore corridor = 6.9 km2 (2.0 NM2)
Area of longest 5 m wide pathway in nearshore corridor = 0.03 km2 (0.009 NM2)
Percent of nearshore corridor impacted by 5 m wide pathway = 0.03 km2 / 6.9 km2 x 100 = 0.43%
Site D Range VACAPES
Area of Site D corridor = 1,591 km2 (478 NM2)
Area of live/hard bottom = No known naturally occurring hard bottom in range
Percent of live/hard bottom impacted = N/A
Area of benthic substrate (not including live/hard bottom substrate) = 1,591 km2 (464 NM2)
Percent of benthic substrate (not including live/hard bottom substrate) impacted = 5.5515 km2 / 1,591
km2 x 100 = 0.35%
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Appendix B

Site D Corridor VACAPES
Area of Site D corridor = 1,480 km2 (535 NM2)
Distance from shore to range = 90 km (49 NM)
Trunk cable estimated impact area = 90 km x 0.005 km = 0.45 km2 (0.13 NM2)
Area of hard bottom = No known naturally occurring hard bottom in corridor
Percent of hard bottom impacted = N/A
Area of benthic substrate (not including hard bottom substrate) = 1,480 km2 (431 NM2)
Percent of benthic substrate (not including hard bottom substrate) impacted = 0.45 km2 / 1,480 km2 x
100 = 0.03%
Area of nearshore corridor = 50.69 km2 (14.8 NM2)
Area of longest 5 m wide pathway in nearshore corridor= 0.08 km2 (0.03 NM2)
Percent of nearshore corridor impacted by 5 m wide pathway = 0.08 km2 / 50.69 km2 x 100 = 0.16%
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