This is a reproduction of a library book that was digitized
by Google as part of an ongoing effort to preserve the
information in books and make it universally accessible.

Google books

https://books.google.com



https://books.google.com/books?id=xPU0AQAAMAAJ

Digitized by GOOS[G



Digitized by GOOS[G



Digitized by GOOS[G



S~




Digitized by GOOS[G



Digitized by GOOS[G



Digitized by GOOS[G



Digitized by GOOS[Q



SUMMARY SHEET

ENVIRONMENTAL IMPACT STATEMENT (EIS)
for
SAVANNAH, GA, CHARLESTON, SC, AND WILMINGTON, NC
OCEAN DREDGED MATERIAL DISPOSAL
SITES DESIGNATION

( ) Draft
(x) Final
( ) Supplement to Draft

l.

ENVIRONMENTAL PROTECTION AGENCY
CRITERIA AND STANDARDS DIVISION

Type of action.

(x) Administrative/Regulatory action
( ) Legislative action

Description of the proposed action. i

The proposed action is the permanent designation of Savannah, Georgia,
Charleston, South Carolina, and Wilmington, North Carolina Ocean
Dredged Material Disposal Sites (ODMDS), to be managed by the U.S.
Environmental Protection Agency (EPA), Region IV. The Existing Site at
Savannah is square-shaped, centered at 31°56'54"N, 80°45'34"W, covers
4.26 hmiz, and 1is approximately 17.3 mmi southeast of Savannah,
Georgia. The Existing Savannah Site is proposed to receive permanent
designation for the disposal of dredged material.



Two disposal sites are proposed to receive designation at Charleston,
South Carolina. The Existing Site is parallelogram—shaped, centered at
32°38'55"N, 79°45'39"W, and covers 11.8 nmi2, This site is proposed
to receive designation only for the disposal of dredged materials
resulting from the Charleston Harbor Deepening Project, wupon its
approval. The second proposed site, hereinafter referred to as the
Alternative Charleston Site 1is aquére shaped, centered at 32°39'l7"N,
79°45'53"W. and covers 3 nmi2, The site is appproximately 10 nomi
southeast of Charleston, South Carolina and is proposed to receive
permanent designation for the disposal of dredged materials.

" The recommended Alternative Wilmington Site is centered at 33°48'30"N,

78°02'54"W, and covers 2.9 nmi2, The Alternative Wilmington Site is
approximately 30 nmi south of Wilmington, North Carolina, and is
proposed to receive permanent designation for the disposal of dredged

materials.

The purpose of the action is to recommend environmentally acceptable

" ocean lpcktioﬁs for the disposal of dredged materials which coﬁply with

the environmental impact criteria of the Ocean Dumping Regulations (40
CFR Parts 220-229). '

Environmental effects of the proposed action.

Adverse envirommental effects of the proposed action may include:
(1) mounding, (2) smothering of the benthos, and (3) possible habitat
alteration of the site. Adverse 1impacts within the site are
unavoidable, but the disposal operations will be regulated to prevent
unacceptable envirommental degradation outside site boundaries.

Alternatives to the proposed action.

A

The alternatives to the proposed action are: ‘(1) no action, which
would allow the interim designation of the Existing Savannah

vi



5.

Charleston, and Wilmington Ocean Dredged Material Disposal Sites to
expire in PFebruary 1983, after which use of the sites would be
discontinued, or (2) designate ocean disposal sites other than those
recommended e.g., new sites in the mid-shelf or shelf break regions.

Federal, state, public, and private organizations from whom comments
have been requested:

Federal Agencies and Offices

Council on Envirommental Quality
Department of Coumerce
Maritime Administration
National Oceanic and Atmoshperic Administration
Department of Defense
Army Corps of Engineers
Department of the Navy
Department of Health and Human Services
Department of the Interior
Bureau of Land Management
Bureau of Outdoor Recreation
Fish and Wildlife Service
Geological Survey
Department of State
Department of Tramsportation
Goast Guard
National Science Foundation

States and Municipalities

Georgia Department of Natural Resources

Georgia Ports Authority

Savannah Metropolitan Planning Commission

South Carolina Ports Authority

South Carolina Wildlife and Marine Resources Department
South Carolina Coastal Commission

North Carolina Department of Natural and Economic Resources
North Carolina Ports Authority

Cape Fear Council of Governments

vii
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Private Organizations

American Littoral Society

Audubon Society

Center for Law and Social Policy
Envirommental Defense Fund, Inc.
National Academy of Sciences
National Wildlife Federation
Resources for the Future

Sierra Club .

Water Pollution Control Federation
The Georgia Conservancy

South Carolina Envirommental Coalition
Carolina Power and Light Co.

Academic/Research Institutions

Skidawaf Institute of Oceanography
University of South Carolina'
University of North Carolina

Duke University

The final statement has been officially filed with the Director, Office

of Environmental Review, EPA.

Comments on the Final EIS are due within 30 days from the date of EPA's
publication of Notice of Availability in the Federal Register which is

expected to be .

Comments should be addressed to:

Mr. Michael S. Moyer

Criteria and Standards Division (WH-585)

Environmental Protection Agency
401 M Street S.W.
Washington, DC 20460
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Copies of the final EIS may be obtained from:

Environmental Protection Agency
Criteria and Standards Division (WH-585)
Washington, D.C. 20460

202/245-3036

Envirommental Protection Agency, Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365

The Final EIS may be reviewed at EPA Headquarters (Room 2404) or Region
1V, Atlanta, Georgia.
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This Envirommental Impact Statement (EIS) considers permanent
designation of a Savannah, Charleston, and Wilmington Ocean Dredged
Material Site (SCW-ODMDS)*, and the designation of a site to receive the
dredged materials from the proposed Charleston Harbor Deepening Project
(see Figures S-1 to S-3)**, Potential alternative ocean areas considered
for disposal of dredged materials are located in mid-Shelf and Shelf-break
regions.

This EIS in an integral part of the Environmental Protection Agency
(EPA) procedure for designating the use of ocean sites for disposal of
dredged materials. Evaluations of the suitability of the SCW-ODMDS. and
Alternative mid-Shelf and Shelf-break areas are based on environmental data
presented in the main body of this report. This summary describes the
major conclusions and recommendations presented in this EIS.

BACKGROUND

Savannah, ‘Charleston, and Wilmington are the major ports of Georgia,
South Carolina, and North Carolina, respectively, and support large
shipping commerce (with volumes of 11, 9.5, and 7.4 million tonms,
respectively, in 1978). Consequently, maintenance of these ports for
navigation is vital to the economy of the South Atlantic United States.

* Boundary coordinates of the Existing Savannah and Alternative Charleston
and Wilmington ODMDS are.

Savannah Charleston . Wilmington

31°55'53"N, 80°44'20"W 32°40'27"N, 79°47'22"W  33°49'42"N, 78°02'54"W
31°57'55"N, 80°46'48"W 32°39'04"N, 79°44'25"W 33°48'30"N, 78°01'20"W
31°57'55"N, 80°44'20"W  32°38'07"N, 79°45'03"W  33°47'24"N, 78°02'54"W
31°55'53"N, 80°46'48"W  32°39'30"N, 79°48'00"W 33°48'30"N, 78°04'16"W
** Boundary coordinates of the Charleston Harbor Deepening Site are:

32°38'06"N, 79°41'57"W
32°40'42"N, 79°47'30"W
32°39'04"N, 79°43'48"W
32°36"28"N, 79°45'39"W
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Figure S-1. Savannah ODMDS
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Pigure S-2. Existing and Alternative Charleston ODMDS

Each year the entrance channels to Savannah, Charleston, and Wilmington
Harbors must be dredged because natural processes cause them to shoal.
Approximately 1 milliom yd3 of sediments are dredged gnnually from the
entrance channels to each harbor and dumped in ocean disposal sites ad jacent
to the respective dradging areas. Existing ocean dredged material disposal
sites have been usad since 1965. '

SELECTION OF ALTERNATIVE SITES

The EPA and U.S. Army Corps of Engineers (CE) evaluate the need for and

alternatives to ocean dumping according to Ocean Dumping Regulations

xiid
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(40 CFR Part 227 Subpart C). When the need for ocean dumping has been
established, potential sites for the disposal of dredged materials are
evaluated. Criteria used for site selection are based on considerations of
potential interferences by disposal operations with other marine activities
and resources, potential perturbations of water quality, impacts on beaches
or other amenity areas, previous use of an area of dredged material

disposal, and geographic location.

The Existing Savannah, Charleston; and Wilmington ODMDS have been used
since 1965 as primary disposal sites for sediment dredged from the entrance
channels of Savannah, Charleston, and Wilmington Harbors. The Existing
Savannah ODMDS is a 4.26 mnmi? area, 3.7 nmi from shore. Existing
Charleston and Wilmington ODMDS are both within 5 nmi of shore and cover
areas of 11.8 and 29 nmiZ, respectively. The relatively large disposal
site areas make site monitoring difficult and are not needed for present

dredged material volumes.

The Proposed Alternative Wilmington ODMDS is a 2.9 nm;z afea in the
approximate center of the Existing Wilmington ODMDS. ‘Thé new shoreward
site boundary is 3 mmi from shore; thus, interferences with fishing and
potential impacts on historical shipwrecks and nesting areas of endangered
sea turtles would be minimized. The proposed Alternative Charleston ODMDS,
located in the center of the Existing Charleston ODMDS, has an area of 3
mmiZ,

Dredged material disposal has not occurred previously in mid-Shelf or
" Shelf-break locations. Potential interferences with several resources and
activities in mid-Shelf and Shelf-break areas are considered in Chapter 2.
For example, hard-bottom reefs are scattered throughout the mid-Shelf and
Shelf-break; reefs are wunique habitats, support several species of
commercially and recreationally important finfish, and are sensitive to the
effects of dredged material disposal. Several proposed or active BLM oil
and gas lease sites exist in mid-Shelf and Shelf-break regions.



Since 1972 dumping of dredged material in the ocean has been regulated
by EPA. Section 102(a) of Title I of the Marine Protection, Research, and
Sanctuaries Act (MPRSA) authorizes EPA to establish and apply criteria for
" reviewing and evaluating applications for permits for the dumping of
materials into ocean waters. Section 103 of Title I requires the CE to
consider in 1its evaluation of Federal projects and Section 103 permit
applications the effects of ocean disposal of dredged material on human
health amenities, the marine enviromment, ecological systems, and economic
potentialities. Consequently, in 1977 EPA promulgated the Final Ocean
Dumping Regulations and Criteria (40 CFR Parts 220 to 229), which approved
the Existing Savannah, Charleston, and Wilmington ODMDS, and several other
extant dredged material ocean disposal sites, for use on interim bases
“pending completion of baseline or trend assessment surveys and
designation for continuing use or termination of use” (40 CFR 228.12).
Final designation of a site is based on compliance with specific criteria
for site selection (40 CFR 228.6a), which ensures that disposal of dredged
material will not degrade or endanger the marine enviromment and will not
cause unacceptable human health effects or other permanent adverse effects.
These criteria are used to assess potential effects caused by dredged
material disposal at the SCW-ODMDS and Alternative mid-Shelf and
Shelf-break areas (Chapter 2).

PROPOSED ACTION

After reviewing all reasonable alternatives, EPA and CE determined that
ocean dumping at SCW-ODMDS offers an acceptable solution for disposal of
dredged materials. The proposed action amends the 1977 interim designation
of the EPA Ocean Dumping Regulations and Criteria by altering the
boundaries of two sites and making final designations of each of the
SCW-ODMDS . An additional action proposed in this EIS is the final
designation of the existing interimly-designated Charleston Harbor Site to
receive the dredged materials resulting from the proposed deepening
project. The proposed actions do not exempt the use of these sites from
additional envirommental review, nor does it exempt the dredged materials
from compliance with the Ocean Dumping Regulations and Criteria prior to
disposal at a designated site.

xvi



The need for continual dredging in the Savannah, Charleston, and
Wilmington liatbor areas has been demonstrated (Chapter 1). Taking no
action towards final designation of the sites for continued use, or .
terminating their further use, would neanAto refrain from designating an
EPA-approved ocean site for dredged material disposal. The "No-Action”
alternative is not considered acceptable. Land disposal or salt marsh
disposal alternatives are not practical (Chapter 2). Ocean disposal of
dredged materials is considered the most acceptable action for several
reasons. The Existing Savanhah, Charleston, and Wilmington ODMDS have been
used for more than 15 years. Surveys of the disposal sites by Interstate
Electronics Corporation (IEC) have not detected any substantial degradation
of water or sediment quality or adverse impacts on the biota relative to
adjacent control statioms. Similarly, no adverse impacts to fishing,
navigation, or other uses of the nearshore region have occurred. The
proposed smaller Alternative Charleston and Wilmington ODMDS will
facilitate site wmonitoring and minimize potential interferences from

dumping with other uses of the respective nearshore regions.

In contrast, no previous dumping has occurred in mid-Shelf or Shelf=
break areas. Consequently, the impacts of dumping in these regions are
unknown. Few site specific data exist; predisposal data are needed so that
subsequent site monitoring could detect environmental changes caused by
dredged material disposal. No perturbations of water quality would be
expected, although changes in sediment texture could result because dredged
materials are not similar in composition to either mid-Shelf or Shel f-break
sediments. Dumping might cause slight changes in the benthic community by
smothering infauna. Monitoring and surveillance would be more difficult
and expensive in mid-Shelf and Shelf-break areas because of deeper waters,
higher frequency of rough weather, and paucity of site-specific data.
Increased costs of disposal would also be appreciable because of the
greater transport distances. Use of these areas during rough weather would

be hazardous.



AFFECTED ENVIRONMENT

The nearshore region of each ODMDS is affected by river and salt marsh
discharges and seasonal weather patterns. Nearshore waters are partially
to completely mixed, turbid, and typically well-oxygenated. Sediments
consist of fine-grained sands with variable amounts of fines and shell
hash. Sediment resuspension and transport is frequent during winter
storms. Benthic communities ..ire composed of small-bodied species with
short generation times, characteristic of wunstable sand substrates.
Several: commercially- important finfish and shellfish species migrate

through nearshore areas to the adjacent coastal estuaries.

The mid-Shelf environment is characteristically more stable than the
nearshore region. Surface and bottom currents are generally sluggish,
variable, and influenced by Gulf Stream intrusions and wind- and wave-
induced currents. Surface and bottom waters are partially mixed, with high
oxygen and low suspended sediment and nutrient concentrations. Episodic
upwelling events occasionally supply nutrients to surface waters. Sediments.
' consist of well-sorted, medium- to coarse-grained sand; sediment movement is
infrequent. Biotic assemblages are characterized by low 'bi.muss, high
diversity, and large seasonal variability. Commercially important nekton

species are typically restricted to scattered reef areas.

Environmental characterisitics at the Shelf break are strongly
influenced by the Gulf Stream. Surface waters are-well-oxygenated with low
suspended sediment and nutrients levels. Upwelling occasionally supplies
dissolved nutrients to surface waters. Bottom sediments consist of
poorly-sorted, fine sand and silt. Infaunal and epifaunal assemblages are
heterogenous, associated with specific substrate types, and are
characterized by low biomass and diversity. Commercially important demersal
fish are associated with reef outcrops, while pelagic species occur in the
Gulf Stream.



ENVIRONMENTAL CONSEQUENCES

The Existing Savannah, Charleston, and Wilmington ODMDS have been used
since 1965, Dredged sediments are fine sands, with some silt and shell
hash, which are chemically and texturally similar to disposal site
sediments. Recent site surveys by IEC (Appendix A) detected no significant
adverse effects to the water or sediment quality, or cumulative changes in
the biota, which would be attributed to previous dumping. Concentrations of
suspended particulate matter, trace metals, and organics in waters overlying
each ODMDS were similar to those in adjacent controls stations, and typical
of levels in uncontaminated nearshore waters. Similarily, sediment texture
and sediment concentrations of trace metals and organics were characteristic
of uncontaminated nearshore sediments. The dominant macrofauna and epifauna
collected during the surveys were both seasonally and spatially variable.
Large natural variabilities in species abundances obscured detection of
possible impacts from previous dumping. Nevertheless, organisms collected
during the surveys were characteristic of the variable, benthic communities

present throughout the nearshore South Atlantic Bight.

Minor and temporary effects of dredged material disposal at the
SCW-ODMDS may be limited to increases in suspended sediment concentrations,
mounding, and smothering of benthic infauna. Nearshore waters are
characteristically turbid, therefore increases in suspended particulate
concentrations are considered insignificant. Persistent mounding or
accumulation of sediments is precluded by sediment dispersion during winter
storms. Bioassay and bioaccumulation tests of Charlestton and Wilmington
dredged sediments demonstrate that the sediments are, in most cases,
nontoxic to marine organisms in liquid, suspended particulate, and solid
phases. Smothering of infaunal.Otganisms is probably restricted to within
site boundaries. Recolonization rates are dependent on larval recruitment
and settling patterns and the abilities of infaunal orgaﬁisms to burrow

upward through deposited dredged material.



No previous dumping has occurred in mid-Shelf or Shelf-break areas.
Therefore, the effects of dredged material disposal on the environment are
speculative. No persistent changes in water quality would be expected;
however, dredged material disposal may alter the existing sediment texture.
No accumulatiou of toxic substances in bottom sediments would occur. Adverse
impacts of dumping on biota would include smothering of infauna and
alterations of the composition of benthic assemblages. No direct toxicity of

dredged sediments to benthic organisms would be anticipated.

The possibility of emergency dumping on the mid-Shelf or outer Shelfvmay
increase if offshore disposal sites were used. Interferences of dumping with
fishing or navigation would not be expected, and no significant adverse
impacts on aesthetics or pubiic health and safety would occur, although use of
offshore sites would incur a significantly greater economic burden because of

the greater transport distances.
ORGANIZATION OF THE EIS
This EIS is organized as follows:

o Chapter 1 specifies the purpose and need for the proposed iccion,
presents initial background information relevant to the dredging and
disposal sites, and discusses the legal framework guiding EPA's
selection and designation of disposal sites and the CE's

responsibilities in ocean disposal of dredged material.

o Chapter 2 presents alternatives, including the proposed actions, the
specific criteria used in evaluating alternatives, and applies the 11l
site selection criteria to the SCW-ODMDS and Alternative mid-Shelf and

Shel f-break areas.

o Chapter 3 describes the affected environment of the Alternative Sites
and the history of dredged material disposal at Savannah, Charleston,
and Wilmington ODMDS.



o Chapter 4 analyzes the envirommental consequences of dredged material
disposal at the SCW-ODMDS and Alternative mid-Shelf and Shelf-break

areas.

Chapters. 5 and 6 provide supplementary information. Chapter 5 lists the
authors of the EIS. Chapter 6 contains a glossary and lists abbreviations and
references cited in the text.

Appendix A presents results and discussions of the IEC survey data.

Appendix B presents comments on the DEIS and EPA's responses to these
comments.

xxi
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Chapter 1
PURPOSE OF AND FOR ACTION

The ports of Savannah, Charleston, and Wilmington
accommodate large’ volumes of domestic and foreign
commodities, thus contributing to a major portion of the
economies of Georgia, South Carolina, and North
Carolina, respectively. Harbor access for deep-draft
ships depends on annual dredging of the entrance chan-
nels and harbors. The action proposed in this EIS is the
final designations of envirommentally acceptable Savannah,
Charleston, and Wilmington Ocean Dredged Material Dis-
posal Sites.

The action proposed in this Environmental Impact Statement (EIS) 1is the
permanent designation for continuing use of an Ocean Dredged Material Disposal
Site (ODMDS) in the Savannah, Charleston, and Wilmington (SCW) areas. The EIS
presents the information needed to evaluate the suitability of ocean disposal
areas for final designation for continuing use and is based on one of a series of
disposal site envirommental studies. The envirommental "studies and final
designation process are being conducted in accordance with the requirements of the
Marine Protection, Research;, and Sanctuaries Act of 1972 (MPRSA), as amended (86
Stat. 1052, 33 USCA Part 1401 et seq.); the Envirommental Protection Agency's
(EPA) implementation of the Ocean Dumping Regulations and 'Cr'it:er':l.a (40 CFR
220-229); and other applicable Federal environmental legislation.

The proposed action in this EIS is the permanent. designation of the Existing
(interimdesignated) Savannah ODMDS and recommended Alternative Charleston and
Wilmington ODMDS. The boundary coordinates of the Existing Savannah Site (Figure
1-1) are: 31°55'53"N, 80°44'20"W; 31°57'55"N, 80°46'48"W; 31°57°55"N, 80°44'20"W;
31°55'53"N, 80°46'48"W. The site is approximately 3.7 mmi offshore, has a average
depth of 1ll.4m, and an area of 4.26 mi2, The boundary coordinates of the
Alternative Charleston Site (Figure 1-2) are: 32°40'27"N, 79°47'22"W; 32°39'04"N,
79°44'25"W; 32°38'07"N, 79°45'03"W; 32°39'30"N, 79°48'00"W. The site 1is
approximately 5 nmi offshore, has an average depth of llm, and an area of 3.0
mmi2, The boundary coordinates of the Alternative Wilmington Site (Figure 1-3)
are: 33°49'42"N, 78°02'54"W; 33°48'30"N, 78°01'20"W; 33°47'24"N, 78°02'54"W;
33°48'30"N, 78°04'16"W. The site is approximately 3 mmi offshore, has an average
depth of 13m, and an area of 3.0 mmiZ, \

It 1is also proposed in this EIS that the Existing Site at Charleston be
designated for the one-time disposal of dredged material resulting from the
presently proposed harbor deepening project. The boundary coordinates of the
Existing Site are: 32°38'06"N, 79°41'57"W; 32°40'42"N, 79°47'30"W; 32°39'04"N,
79°43'48"W; 32°36'28"N, 79°45'39"W. The site is 11.8 nmi2 and has a average
d'epth of about llm.
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Figure 1-2. Charleston ODMDS

The Savannah, Charleston, and Wilmington ODMDS, as delineated above,
would be designated for disposal of dredged material. The sites may be used
for the disposal of dredged material only after evaluation of each Federal
project or permit application has established that the disposal is within
site capacity and in compliance with the criteria and requirements of EPA
and the U.S. Army Corps of Engineers (CE) regulations. The Existing
Charleston Harbor Site would be designated for the one-time disposal of up
to about 28,000,000 yds3 of dredged material resulting from the proposed
Charleston Deepening Project. This proposed new work is described in the
Corps of Engineers Environmental Impact Statement (CE, 1976) which evaluated
the Existing Site as a disposal alternative. Use of the site for the
one-time disposal would, of course, be dependent on approval of the
deepening project. Upon completion of the disposal of the materials from
the deepening project, the one-time designation would be depleted and the
disposal ‘site boundaries would revert back to the permanently designated

alternative Charleston Site.
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PURPOSE AND NEED

MARINE PROTECTION, RESEARCH, AND SANCTUARIES ACT

The MPRSA was enacted in October 1972. Congressional intent for this

legislation as expressed in the act is: -

Sec. 2(b). The Congress declares that it is the policy of
the United States to regulate the dumping of all types of
materials into ocean waters and to prevent or strictly
limit the dumping into ocean waters of any material which
would adversely affect human health, welfare, amenities, or
the marine enviromment, ecological systems, or economic
potentialities.

(c). It is the purpose of this Act to regulate (1) the
transportation by any person of material from the United
States and, in the case of United States vessels, aircraft,
or agencies, the transportation of material from a location
outside the United States, when in either case the
transportation is for the purpose of dumping the material
into ocean waters, and (2) the dumping occurs in the
territorial sea or the contiguous zone of the United
States.

Title I of the MPRSA, which 1is the act's primary regulatory section,
authorizes the Administrator of EPA (Section 102) and the Secretary of the
Army acting through the CE (Section 103) to establish ocean disposal permit
programs for nondredged and dredged materials, respectively. Title I also
requires EPA to establish criteria, based on those factors listed in Sectiom
102(a), for the review and evaluation of permits under the EPA and CE permit
program. In addition, Section 102(c) of Title I authorizes EPA, considering
criteria established pursuant to Section 102(a), to designate recommended

ocean disposal sites or times for dumping of nondredged and dredged material.

CORPS OF ENGINEERS NATIONAL PURPOSE AND NEED ¢

Section 103 of Title I requires the CE to consider in 1its evaluation of
Federal projects and Section 103 permit applications the effects of ocean
disposal of dredged material on human health, amenities, the marine
enviromment, ecological systems, and economic potentialities. As part of this

evaluation, consideration must be given to utilizing, to the extent feasible,
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ocean disposal sites designated by the EPA pursuant to Section 102(c). Since
1977 the CE has used those ocean disposal sites designated by EPA on an
interim basis. Use of these interim—designated sites for ocean'disposal has
been an essential element of the CE's compliance with the requirements of the
MPRSA and its ability to carry out its statutory responsibility for
maintaining U.S. navigation ﬁatcrvays- To continue to maintain the Nation's
vaterways, the CE considers it essential that envirommentally acceptable ocean
disposal sites be identified, evaluated, and permanently designated for
continued use pursuant to Section 102(c). These sites will be used after
reviev of each project has established that the proposed ocean disposal of
dredged material is in compliance with the criteria and requirements of EPA

and CE regulations.

CORPS OF ENGINEERS LOCAL NEED

Savannah, Charleston, and Wilmington are the major ports of Georgia, South
Carolina, and North Carolina, respectivély, and support large shipping
commerce (with a combined total of approximately 28 million toms in 1978) (CE,
1978). Maintenance of these ports is vital to the economy of the South
Atlantic region. .

Each year the entrance channels to Savannah, Charleston, and Wilmington
harbors must be dredged because natural processes caﬁse them to shoal. The CE
is responsible for planning the maintenance dredging and conducting the
necessary dredging and disposal operations. For CE's Savannah, Charleston,
and Wilmington Districts to maintain the entrance channels of the respective
harbors to their authorized depths, approximately 1 million yd3 must be

removed from each entrance channel on an annual basis.

The CE has requested the EPA to permanently designate ocean disposal sites
suitable for continued disposal of dredged material from entrance channels to
Savannah, Charleston, and Wilmington (not the upper channel) harbors. §$tudies
conducted on these areas (CE, 1975, 1976, 1977) have indicated that non-ocean
alternatives for disposal of dredged material are generally not available (see
Chapter 2, "Land Disposal”). Additional O and M material are dredged from
Charleston, Savannah and Wilmington projects Harbor and the Military Ocean
Terminals Sunny Point, North Carolina, approximately in the quantities 4,6.5,
1.5, and 2 million yd3/year, respectively. This material is currently going

into diked disposal areas but could be disposed of at the ODMDS if it is shown to

eet the appropriate requirements of the Ocean Dumping Regulations and Criteria.
1-6 '



EPA PURPOSE AND NEED

As previously stated, the CE has indicated 'a need for locating and
designating cnviréunentally acceptable ODMDS to carry out its responsibilities
under the MPRSA and other Federal statutes. Therefore, in response to the
CE's stated need, EPA, in cooperation with the CE, has initiated the necessary
studies pursuant to the requirements of 40 CFR 228.4(e) to select, evaluate,
and possibly designate the most suitable sites for the ocean disposal of
dredged material. This document has been prepared to provide the public and
decisiommakers with relevant information to assess the impacts associated with
the final designation for three of the sites proposed.for final designatiom,
Savannah, Charleston, and Wilmington ODMDS. It is not anticipated that the CE
will conduct any further environmental studies with respect to the selection
of these sites.

INTERIM DUMPING SITES

On 1l Januiry 1977, EPA promulgated final Ocean Dumping Regulations and
Criteria to implement MPRSA. The Regulations set forth criteria ‘and
procedures for the selection and designation of ocean disposal sites. In
addition, the regulations designated 129 ocean sites for the disposal of
dredged material to allow the CE to fully comply with the purpose and
procedural provisions of the MPRSA. These sites could be used for an interim
period by the CE, pending completion of site designation studies as required
by the Regulations. Use of the interim—designated sites by the CE would be
dependent on compliance with the requirements and criteria contained in EPA's
Ocean Dumping Regulaiions and Criteria.

Those sites given interim designation were selected by EPA in consultation
with the CE, with the size and location of each site based on historic use.
The interim designation would remain in force for a period not to exceed 3
years from the date of the final promulgation of the Regulations. However,
due to the length of time required to complete the necessary environmental
studies and operating restraints of both a technical and budgetary nature,
envirommental studies were not completed within the approved 3-year period.
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As a result, the Regulations were amended in January 1980 to extand the
interim designation for :héce sites currently under study for a period not to
exceed 3 years, while the remaining sites' interim status was extended
indefinitely pending completion of studies and determination of the need for
continuing use.

SITE STUDIES

In mid=1977, EPA, by contract, initiated envirommental studies on selected
nondredged material disposal sites. The studies were designed to characterize
the sites' chemical, physical, and biological features and to provide the data
needed to evaluate the suitability of each site for continuing use. All
studies are being conducted in accordance with the appropriate requirements of
Part 228 of the EPA Ocean Dumping Regulations and Criteria. Results of these
studies are being used in the preparation of an EIS for each site where such a
statement is required by EPA policy. The CE, to'assist EPA in its national
program for locating and designating suitable sites for the ocean disposal of
dredged materials, agreed in 1979 to join the contract effort by providing
funds for field surveys to collect and analyze baseline data. Data from each
field survey and other relevant information are being used by EPA in disposal
site evaluation study and EIS's to ascertain the acceptability of an interim
site and/or another site(s) for final designation. In addition to providing
funds, the CE agreed to further assist EPA by providing technical review and

consultation.

The EPA, in consultation with the CE, selected 25 areas containing 59
interimdesignated ODMDS's for study under the EPA contract. Regional
priorities and possible application of the data to similar areas were
considered in this selection process. For some selected areas an adequate
data base was found to exist; coniequently, field studies for these areas were
considered unnecessary for disposal site evaluation studies. For the
remaining selected areas, it wvas determined that surveys would be required for
an adequate data base to characterize the areas' physical, chemical, and
biological features and to determine the suitability of one or more sites in
these areas for permanent designation. Field surveys were initiated in early
1979 and were completed in mid-198l.

1-8



The studies are directed to the evaluation of alternative ocean disposal
sites for the disposal of dredged material in an area. ' Based on the data from
the disposal site evaluation study and other relevant information, an EIS will
be prepared for each of the 25 selected areas. These EIS's only address those
issues germane to the selection, evaluation, and final designation of
envirommentally acceptable ODMDS's. As a result, the data and conclusions
contained in Chapters 2, 3, and 4 are limited to those significant issues
relevant to site designation (i.e., analyses of impacts on site and adjacent
area from the disposal of dredged material). Nom—ocean disposal altermatives
(e.g., upland, beach nourisiment) are not addressed in the EIS's. However, in
the event that non—ocean disposal alternatives have been previously addressed
by Federal projects or Section 103 permit application EIS's, a summary of the
results and conclusion is included in Chapter 2.

SITE DESIGNATION

In accordance with the EPA's Ocean Dumping Regulations and Criteria, site
designation will be by promulgation through formal rulemaking. The decision
by EPA to designate one or more sites for continuing use will be based on
appropriate Federal statutes, disposal site evaluation study, EIS, supporting
documentation and public comments on the Draft EIS, Final EIS, and the public
notice issued as part of the proposed rulemaking.

In the event that one or more selected areas are deemed suitable for final
designation, it is EPA's position that the site designation process, including
the disposal site(s) evaluation ltudy and the development of the EIS, fulfill
all statutory requirements for the selection, evaluation, and designation of
an ODMDS.

The EIS and supporting documents provide the necessary informatiom to
determine whether the proposed site(s) is suitable for final designation. 1In
the event that an interim-designated site is deemed unacceptable for
continuing use, the site's interim designation will be terminated and either
the no—action alternative will be selected (no site being designated) or omne
or more alternative sites will be selected/designated. Furthermore, final

1-9



site designation infers only EPA's determinations that the proposed site is
suitable for the disposal of dredged material. Approval for use of the site
will be determined only after review of each project to ensure that the
proposed ocean disposal of dredged material is in compliance with the criteria
and requirements of EPA and CE regulatiomns.

LEGISLATION AND REGULATION BACKGROUND
FEDERAL LEGISLATION

Despite legislation dating back almost 100 years for the control of
disposal into rivers, harbors, and coastal waters, ocean disposal of dredged
material wvas not specifically regulated in the United States until passage of
the MPRSA in October 1972. The first limited regulation was provided by the
Supervisor of New York Harbor Act of 1888, which empowered the ,Snvpervisor (a
U.S. Navy line officer) to prevent the illegal deposit of obstructive and
in;]_urious materials in New York Harbor, its adjacent: and tributary waters, and
Long Island Sound. In 1952 an amendment provided that the Secretary of the
Army appoint a Corps of Engineers officer as Supervisor and, since that date,
each New York District Engineer has automatically become the Supervisor of the
Harbor. In 1958 an amendment extended the act to apply to the harbors of
Hampton Roads, Virginia, and Baltimore, Maryland. Under the 1888 act, the
Supervisor of the Harbor established sites in the Budson River, Long Island
Sound, and Atlantic Ocean for dumping certain types of materials. Further
limited regulation was provided by the River and Harbor Act of 1899, which
prohibited the unauthorized disposal of refuse into navigable waters (Section
13) and prohibited the unauthorized obstruction or alteration of any navigable
vater (Section 10). .

The Fish and Wildlife Coordination Act was passed> in 1958. Its purpose was
“eesto provide that wildlife conservation shall receive equal counsideration
and be coordinated with other features of water—resource development
Programsecece.” The lav directed that water—-resource projects, including
channel deepening, be performed “with a view to the conservation of wildlife
resources by preventing loss of and damage to such resources....” This was a
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first step towards concern for ocean areas. After the passage of this law,
the CE (backed by judicial decisions) could refuse permits if the dredging or
£f1lling of a bey or estuary would result in significant unavoidable damage to

the marine ecosystem.

Passage of the National Eanvironmental Policy Act (NEPA) of 1969 (PL-91-190,
42 USC Parts 4321-4347, 1 January 1970) reflected public concern over the
envirommental effects of man's activities. Subsequently, particular attention
vas drawn to the effects of dredged materials by the River and Harbor Act of
1970 (PL 91-611). This act initiated a comprehensive nationwide study of
dredged material disposal problems. Consequently, the CE established the
Dredged Material Research Program (DMRP) 4in 1973, a S5-year, $30-million
research effort. Objectives were (1) to understand why and under what
conditions dredged material disposal might result in adverse envirommental
impacts, and (2) to develop procedures and disposal options to minimize
adverse impacts (CE, 1977).

Two important acts were passed in 1972 that specifically addressed the
control of waste disposal in aquatic and marine enviromments: (1) the Federal
Water Pollution Comtrol Act Amendments (FWPCA), later amended by the Clean
Water Act of 1977, and (2) the MPRSA. Section 404 of the FWPCA established a
permit program, administered by the Secretary of the Army acting through the
Chief of Engineers, to regulate the discharge of dredged material into the
wvaters of the United States (as defined at 33 CFR 323.2[a]). Permit
applications are evaluated using guidelines jointly developed by EPA and the
CE. Section 404(c) gives the EPA Administrator authority to restrict or
prohibit dredged material disposal if the operation will have unacceptable
adverse effects on mmicipal vater supplies, shellfish beds and fishery areas
(including spawning and breeding 3round§), wildlife, or recreational areas.
Procedures to be used by EPA in making such a determination are found at 40
CFR 231.

MPRSA regulates the transportation and ultimate dumping of barged materials
in ocean waters. The act is divided into three parts: Title I-—Ocean
Dumping, Title II-fComprehensive Research on Ocean Dumping, and Title III--
Marine Sanctuaries. This EIS is concermed only with Title I of the act.

1-11



Title I, the primary regulatory section of MPRSA, establishes the permit
program for the disposal of dredged and nondredged materials, mandates
. determination of mplc'ts and alternative disposal methods, and provides for
enforcement of permit conditions. The purpose of Title I is to prevemt or
strictly limit the dumping of materials that would unreasonably affect human
health, welfare, or amenities, or the marine environment, ecological systems,
or econocmic potentialities. Title I of the act provides procedures for
regulating the trausportation and disposal of materials into ocean wvaters
under the jurisdiction or control of the United States. Any person of any
nationality wishing to transport waste material from a U.S. port, or under a
U.S. flag, to be dumped anywhere in the oceans of the world, is required to
obtain a permit.

Title I prohibits the dumping into ocean waters of certain wastes,
including rsdiological, biological, or chemical warfare agents, and all
high-level rsdioactive wastes. In March 1974, Title I vas amended (PL 93-253)
to bring the act into full compliance with :hé Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matter, discussad below under
“International Comsideratious.” The provisions of Title I include a maximum
criminal fine of $50,000 and jail sentence of up to 1l year for every
unauthorized dump or violation of permit requiraments, or a maximum civil fine
of $50,000. Any individual may seek an injunction against an unauthorized
dumper with possible recovery of all costs of litigatiom.

FEDERAL CONTROL PROGRAMS

che;al Federal departments and agencies participate in the implementation
of MPRSA requirements, with the lead responsibility éivcn to EPA (Table 1-1).
In October 1973, EPA implemented its responsibility for regulating ocean
dumping under MPRSA by issuing the Final Ocean Dumping Regulations and
Criteria (hereinafter "the Regulations” or "Ocean Dumping Rngulation;') vhich
were revised in January 1977 (40 CFR 220-229). The Ocean Dumping Regulations
established the procedures and criteria to apply for dredged material permits
(Part 225), enforce permit conditions (Part 226), evaluate permit applications
for envirommental impact (Part 227), and designate and manage ocean disposal
sites (Part 228).
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TABLE 1-1

RESPONSIBILITIES OF FEDERAL DEPARTMENTS
AND AGENCIES FOR REGULATING OCEAN DISPOSAL UNDER MPRSA

Department/Agency

iesponsibility

U.S. Environmental Protection Agency

Issuance of waste disposal permits,
other than for dredged material

Establishment of criteria for
regulating waste disposal

Enforcement actions
Site designation and management

Overall ocean disposal program
managenent

Research on alternative ocean
disposal techniques

U.S. Department of the Army
Corps of Engineers

Issuance of permits for transportation
of dredged material for disposal

Recommendation of disposal site
locations

U.S. Department of Traansportation
Coast Guard

Surveillance

Enforcement support

Issuance of regulations for disposal
vessels

Review of permit applications

U.S. Department of Commerce
National Oceanic and Atmospheric
Administration

Long-term monitoring and research

Comprehensive ocean dumping impact
and short-term effect studies

Marine sanctuary designation

U.S. Department of Justice

Court actions

U.S. Department of State

International agreements
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OCEAN DUMPING EVALUATION PROCEDURES

The Ocean Dumping Regulations specify the procedures for evaluating the
effects of dredged material disposal. The EPA and CE evaluate Federal
projects and permit applications for non~Federal projects to determine (1)
“whether there is a demonstrated need for ocean disposal and :haé other
envirommentally sound and economically reasonable alternatives do not exist
(40 CFR 227 Subpart C), and (2) compliance with the envirommental impact
criteria (40 CFR 227 Subparts B, D, and E). Figure l1-4 outlines the cycle
used to evaluate the acceptability of dredged material for ocean disposal.

Under Section 103 of MPRSA, the Secretary of the Army is given the
authority, with certain restrictions, to issue permits for the transportation
of material dredged from non—CE projects for ocean disposal. For Federal
projects involving dredged material disposal, Section 103(e) of MPRSA provides
that "the Secretary [of the Army] may, in lieu of the permit procedure, issue
regulations which will require the application to such projects of the same
criteria, other factors to be evaluatad, the same procedures, -and the same
requirements which apply to the issuance of permits...” for non-Federal
dredging projects involving disposal of dredged material. Consequently, both
Federal and non-Federal dumping requests undergo identical regulatory reviews.
The only difference is that, after the review and approval of the dumping
request, non-Federal projects are issued an actual permit. The CE is
responsible for evaluating disposal applications and granting permits to
dumpers of dredged materials; however, dredged material disposal sites are
designated and managed by the EPA Administrator or his designee. Conse-
quently, dredged material generated by Federal and non-Federal projects must
satisfy the requirements "of the MPRSA (as detailed in the Ocean Dumping
Regulations) to be acceptable for ocean disposal. '

ENVIRONMENTAL IMPACT CRITERIA

Section 103(a) of the MPRSA states that dredged material may be dumped into
ocean waters after determination that “the dumping will not unreasonably
degrade or endanger human t_xeglth, welfare, or amenities, or the marine
enviromment, or economic potentialities.” This applies to the ocean disposal
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of dredged materials from both Federal and non~Federal projects. To ensure
that dumping in the ocean will not unreasonably degrade or endanger public

health and the marine enviroument, the Ocean Dumping Regulations restrict the

transportation of all materials for dumping, specifically:

Prohibited materials: High-level radioactive wastes; mnaterials
produc/ez or used for radiological, chemical, or bioclogical warfare;
materials insufficiently described to apply the Criteria (40 CFR
227); and persistcui: inert synthetic or natural materials which
float or remain suspended and interfere with fishing, navigation, or
other uses of the ocean.

Constituents prohibited as other than trace contaminants: Organo~-
halogens; mercury and mercury compounds; cadmium and cadmium

compounds; o0il; and known or suspected carcinogens, mutagens, or
teratogens.

Strictly regulated materials: Liquid waste coustituents immiscible
with or slightly soluble in seawvater (e.g., benzene), radioactive

' materials, wastes containing living organisms, highly acidic or

alkaline wastes, and wastes exerting an oxygen demand.

Dredged material is envirommentally acceptable for ocean disposal without

further testing 1if it satisfies any one of the following criteria:

Dredged material is composed predominantly of sand, gravel,
rock, or any other naturally occurring bottom material with
particle sizes larger than silt, and the material is found
in areas of high current or wave energy...

Dredged material is for beach nourishment or restoration and
is composed predominantly of sand, gravel, or shell...

When: (1) the material proposed for dumping is sub—
stantially the same as the substrate at the proposed
disposal site; and (i1) the ([proposed dredging] site...is
far removed from known existing and historical sources of
pollution so as to provide reasonable assurance that such
material has not been contaminated by such pollutiom. (40
CFR 227.13(b])
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If dredged n.ator:l.al does not meet the above criteria, then further testing
of the liquid, suspended particulate, and solid phases is required. The Ocean
Dumping Regulations require that the liquid phase “not contain... constituents
in concentrations which will exceed applicable marine water quality criteria
after allowance for initial mixing® (40 CFR 227.6), and that “biocassays on the
1iquid phase of the dredged material .show that it can be discharged so as not
to exceed the limiting permissible concentratiom...” (40 CFR 227.13).

The suspended particulate and solid phases must be tested using biocassays
vhich can demonstrate that dredged materials will not cause' the “occurrence of
significant mortality or significant adverse sublethal effects including
biocaccumulation due to the dumping...” and that the dredged material “can be
discharged so as not to exceed the limiting permissible concentration. .."
The bioassays ensure that “no significant undesirable effects will occur due
either to chronic toxicity or to bioaccumulation.” The required testing
ensures that dredged material coantains only constituents which are:

(1) present in the material only as chemical compounds or
forms (e.g., inert insoluble solid materials) nomn—toxic to
‘marine 1life and non—biocaccumulative in the marine -
environment upon disposal and thereafter, or (2) present in
the material only as chemical compounds or forms which, at
the time of dumping and thereafter, will be rapidly
rendered non—toxic to marine life and non—biocaccumulative

. in the marine environment by chemical and biological
degradation in the sea; provided they will not make edible
marine organisms unpalatable; or will not endanger human
health or that of domestic animals, fish, shellfish, or
wildlife. (40 CFR 227.6)

PERMIT ENFORCEMENT

Under MPRSA the Commandant of the U.S. Coast Guard (USCG) is assigned
responsibility by the Secretary of Transportation to conduct surveillance of
disposal operations to ensure compliance with the permit conditions and to
discourage unauthor{zed disposal. Alleged violations are referred to EPA for
appropriate enforcement. Civil penalties include a maximum fine of $50,000;
criminal penalties involve a maximum fine of $50,000 and/or a l-year jail
term. Where administrative enforcement action is not appropriate, EPA may
request the Department of Justice to initiate relief actions in court for
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violations of the terms of MPRSA. Surveillance is accomplished by means of
spot checks of dump vessels for valid permits, interception or escorting of
dump vessels, use of shipriders, and aircraft overflights during dumping.

The Commandant of the Coast Guard has published guidelines for ocean
dumping surveillance and enforcement in Commandant Instruction 16470.2B, dated
29 September 1976. An enclosure to the instruction is an Interagency
Agreement between the CE and the USCG regarding surveillance and enforcement
responsibilities over federally contracted ocean dumping activities associated
with Federal Navigation Projects. Under the agreement, the CE “recognizes
that it has the primary surveillance and enforcement responsibility over these
activities.” The CE directs and conducts the surveillance effort over CE
contract dumpers engaged in ocean disposal activities, except in New York and
San Francisco; the USCG retains primary responsibility for surveillance in
these two areas. In all other areas, the USCG will respond to specific
requests from the CE for surveillance missions. The USCG retains responsi-
bility for 'surveillance of all dredged material ocean dumping activities that
are not associated with Federal Navigation Projects.

OCEAN DISPOSAL SITE DESIGNATION

EPA is conducting intensive studies of various disposal sites in order to
determine their acceptability. The agency has designated a number of existing
disposal sites for use on an interim basis until studies are completed and
formal designation or termindtion of each site is decided (40 CFR 228.12, as
amended 16 January 1980, 45 FR 3053).

Under Section 102(c) of MPRSA, EPA is authorized to designate sites and
times for ocean disposal of acceptable materials. Therefore, EPA o.tabiinhod
criteria for site designation in the Regulations. These include general and
specific criteria for site selection and grocedutes for designating the sites
for disposal. If it appears that a proposed site can satisfy the general
criteria, then the specific criteria for site selection will be considered.
Once designated, the site may be monitored for adverse disposal impacts. The
criteria for site selection and monitoring are detailed in Cﬁapter 2.
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INTERNATIONAL CONSIDERATIONS

The principal international agreement governing ocsan dumping i1is the
Convention on the Preveantion of Marine Pollution by Dumping of Wastes and
Other Matter (London Dumping Convention), which became ;ffective in August
1975, upon ratification by 15 contracting countries including the United
States (26 UST 2403: TIAS 8165). There are now 47 contracting parties.
Designed to control dumping of wastes in the ocean,':hc Convention specifies
that contracting nations will regulate disposal in the marine enviromment
within their jurisdiction and prohibit disposal without permits. Certain
hazardous materials are prohibited (e.g., radiological, biological, and
chemical warfare agents, and high—-level radiocactive matter). Certain other
materials (e.g., cadmium, mercury, organohalogens and their compounds; oil;
and persistent, synthetic, or natural materials which float or remain in
suspension) are also prohibited as other than trace contaminants. Other
materials (e.g., arsenic, lead, copper, zinc, cyanides, fluorides, organo-
silicon, and pesticides) are no:'ptohibited from ocean disposal, but require
special cars. Permits are required for oc.aﬁ disposal of materials not
specifically prohibited. The naturse and quantities of all ocean—~dumped
material, and the circumstances of disposal, must be periodically reported to
the Inter-Govermmental Maritime Consultative Organization (IMCO), which is
responsible for administration of the Convention.

U.S. ocean dumping criteria are based on the provisions of the London
Dumping Convention (LDC) and include all the considerations listed in Annexes
I, II, and III of the LDC. Agreements reached under the LDC also allow
exclusions from biological testing for dredged material from certain
locations. These agreements are also reflected in the U.S. ocean dumping
criteria. Thus, when a material is found to be acceptable for ocean dumping
~under the U.S. ocean dumping criteria, it is also acceptable under the LDC.
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Chapter 2
ALTERNATIVES INCLUDING THE PROPOSED ACTION

Alternative sites for ocean dispesal of dredged material
from Savannsh, Charleston, and Wilmington Harbors are
discussed herein, The 11 specific site selection
criteria listed in 40 CFR 228.6 are the bases for com-
paring the envirommental impacts associated with dis-
posal at each alternative site. Minor environmental
impacts resulting from previous disposal of dredged
materials at the Existing Savannah, Charleston, and
Wilmington ODMDS counsist of temporary sediment accumul-
ation, smothering of benthic organisms, and increases in
turbidity and suspended sediment concentrations.
Impacts associated with use of mid-Shelf and Shelf-break
disposal areas are generally unknown, although
- potentials exist for temporary increases in turbidity,
alteration of sediment texture, and swothering of
benthic organisms. The SCW-ODMDS are environmentally
and economically acceptable for dredged wmaterial
disposal. On the basis of previous use and the absence
of significant adverse impacts, EPA propeses permanent
designation of the Existing Savannah and Alternative
Charleston and VWilmington Ocean Dredged Material
Disposal Sites and the final designation of the Existing
Charleston Site to receive harbor deepening material.

The . proposed actions (described in Chapter 1). are the permanent
designation of the Existing Savannah and Alternative Charleston and
Wilmington ODMDS, and the final designation of the Existing Charleston
Harbor ODMDS to receive materials from the proposed Deepening Project.
The decision to reduce the Charleston and Wilmington sites is based on
past and anticipated dredging activities in the respective areas. The
proposed reduced size of each is sufficient for the expected disposal
volumes, and a smaller area facilitates monitoring activities. In
addition, the proposed smaller sites are located a safer distance from
shore. Alternatives to the proposed action include no action and use of
alternative ocean disposal sites. Alternative ocean disposal areas in
nearshore, mid-Shelf, and Shelf-break regions are <coasidered;
evaluations and comparisons of the proposed and alternative disposal
sites are based on 11 specific site selection criteria listed at 40 CFR
228.6 (Ocean Dumping Regulations). Additional recommendations for use
and monitoring of the ocean dredged materials disposal sites are

discussed in this chapter.



NO-ACTION ALTERNATIVE

The no-action alternative to the proposed action would be refrain from
designating an EPA-approved ocean site for the disposal of dredged
material from Savannah, Charleston, and Wilmington areas. Existing sites
are currently designated on an interim bases. Interim designations are
scheduled to expire in February 1983, unless formal rulemaking 1is
completed earlier, that either (1) designates the interim (existing) sites

for continuing use, or (2) selects and designates alternative sites.

By taking no action, the present ocean sites would not receive final
designation, nor would alternative ocean disposal sites be designated.
Consequently, the CE would not have EPA-recommended ocean disposal sites
available in these areas, thus precluding' ocean dumping as a disposal
method for dredged material at these sites. Therefore, the CE would be
required to either: (1) justify an acceptable alternative disposal method
(e.g., land based), or (2) develop information sufficient to select
acceptable ocedn sites for disposal, or (3) modify or cancel a proposed
dredging' project that depends on disposal in the ocean as the only
feasible method for the disposal of dredged material.

As discussed below, fesult:s of CE studies indicated that land-based
disposal is not feasible for the Savannah, Charleston, and Wilmington
dredging projects, and demonstrated the need for ocean disposal. Based on
theses factors the '"No-Action" alternative is not considered to be an

acceptable alternative to the proposed action.
LAND-BASED DISPOSAL

The subject of land-based disposal of any other feasible alternatives
mentioned in the Ocean Dumping Regulations and Criteria (40 CFR 227.15)
are not being permanently set aside in favor of ocean disposal. The need
for ocean dumping must be demonstrated e.ach time an application for ocean
disposal is made. At that time, the availability of other feasible

alternatives must be assessed. Land-based and ocean disposal methods
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are currently used for materials dredged from the inner habors and entrance
channels to Savannah, Charleston, and Wilmington Harbors.

The Savannah CE (Brown, personal communication*) examined the land
disposal alternative and concluded the following:

Séveral alternatives to ocean dumping have been considered.
The dredged material from the bar channel could be pumped
to existing upland disposal aresas near the mouth of
.Savannah Harbor. However, these arsas are used for main-
tenance material from the inner harbor, and using them for
bar channel wmaterial would shorten their useful life,
The district is already studying means to extend the life
of the inner harbor disposal sites in view of a potential
shortage of capacity in these areas in the near future,
The material could also be pumped to a new upland area;
however, no such site exists near the bar chamnel. Tybee
Island is the nearest high ground and thers is not enough
room that is not already extensively developed for high
value residential, commercial, or public use on the island
to establish such an area. In lieu of ocean disposal, the
material could be pumped to a disposal site established in
the vast smount of wetlands in the project vicinity; how-
ever, this is considered undesirable and/or illegal from an
environmental .standpoint, .

The' Charleston CE-also evaluated land disposal sites with respect to
their need for a Charleston ocean disposal site. CE (1980) stated:

sssthe Corps has made...an independent determination as to
other possible methods of disposal and as to appropriate
locations for the dumping. There are no practicable alter-
native disposal practices for disposal locations which would
have less impact on the enviromment. (p. 96).

Futhermore,

essupland disposal areas would temporarily destroy valuable
farmland, wildlife habitat, woodlands and a variety of
plants and bushes. Because of this detrimental effect on
upland areas, and the fact that the bioassay and benthic
studies reveal  winimal effect from ocean dumping, it
appears that ocean disposal would be the preferred method
XX (Po D-7). \

*C,C. Brown, U.S., Army Corps of Engineers, Savannah District (1981)
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Upland disposal sites at Wilmington are discussed by CE (1977) and by Hight
(1979); the latter concludes:

[N]o environmentally acceptabla alternative disposal sites
are available. The only diked upland disposal site
available which could accommodate the quantity of material

_—to be ocean dumped is approximately 35 miles upstream of
the dredging site. Use of that area is not oanly
economically impractical, but is not included in the site's
long-range .plm as a disposal area.

Similarly, CE (1977) state:

[O]ther forms of disposal are precluded due to the fact
that other types of dredges ars incapable of operating in
an area vhich is so often beseiged by rough seas and
varying currents...At the prasent time, ocean disposal is
considered the most desirable means of disposing of shoal
material for the reaches at the mouth of the river and
across the ocean bar. (p. 68)

In general, iand disposal sites are used by the Savannah, Charleston, and
* Wilmington CE for their respective dredging projects when either the quality
of the dredged material is not apceptablc for ocean disposal or the cost of
transporting dredged material to an ocean disposal site is prohibitive.
Upland disposal sites have limited capacities; thersfore, increased disposal
volumes required by exclusive utilization decrease the lifetime of the sites.

DISPOSAL IN THE OCEAN

Ocean disposal of sediments dredged from the Savannah, Charleston, and
Wilmington Harbors is the most practical alternative based on economic,
technical, and environmental reasomns (CE, 1975, 1976, 1977). Selection of an
appropriate ocean disposal site(s) requires identification and evaluation of
suitable areas for receiving the dredged sediments. Identification of these
areas relies on available information obtained from previous site-gpecific and

synoptic oceanographic studies. Specific alternative (or candidate) sites may
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be identified within these areas, based on historic and current use of the
area, existence of previsouly used disposal sites, and recommendations from
state and Federal resource agencies and the district and division offices of

the CE.

SELECTION OF ALTERNATIVE SITES

General criteria used to select an ocean disposal site are:

° The dumping of materials into the ocean will be permitted only at
sites or in areas selected to minimize the interference of disposal
activities with other activities in the marine environment,
perticularly avoiding areas of existing fisheries or shellfisheries,
and regions of heavy commercial or recreational navigation.

° Locations and boundaries of the disposal sites will be so chosen
that temporary perturbations in water quality...can be... reduced to
normal ambient seawvater levels or to undetactable contaminant
concentrations or effects before reaching any beach, shoreline,
marine sanctuary, or known geographically limited fishery or
shellfishery.

° The sizes of ocean disposal sites will be limited in order to
localize any immediate adverse impacts and permit the implementation
of effective monitoring and surveillance programs to prevent adverse

long range impacts.

° «es.wherever feasible, designate ocean dumping sites beyond the edge
of the Continental Shelf and other such sites that have been
historically used. (40 CFR 228.5)

Areas of the nearshore, mid-Shelf and Shelf break are evaluated as possible
locations for ocean disposal sites using the general criteria listed above.
Those areas vwhich contain valuable economic or cultural resources, support
unique biological communities or endangerad species, or are unavailable for
sconomical or technical reasons are identified and eliminated from further
consideration. Evaluations of specific alternative sites are based on 11
specific site criteria listed at 40 CFR 228.6 of the Ocean Dumping Regu-
lationms.
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NEARSHORE

" The physical and biological characteristics of the nearshore region of the
South Atlantic Bight QAB) are influenced by coastal ptoccsiu: runoff from
rivers and salt ursixes, longshore sediment transport, winter storm sffects,
and anthropogenic inputs. Nearshore sediments ccnsist mainly of fine to very
fine-grained s’:nds with some river—derived silts. Chemical processes are
affected by seasonal nutriant cycling and river runoff. Nearshore biological
communities are characterized by benthic infaunal assemblages with low
abundances and high diversity, productive pcnac.id shrimp and anadromous fish
species, and hard-bottom assemblages. Low—-relief, hard-bottom areas are
scattered throughout the nearshore region and subject to temporary burial by
mobile, nearshore sediments and disturbance from scouring. Periodic
hurricanes and tropical cyclones can severely disturb bottom sediments and
associated infauna.

S‘olectiqn of alternative, nearshore disposal sites is based on
(1) proximity to shrimp fishing areas, (2) density of historic shipwrecks,
(3) proximity to hard-bottom areas, (4) direction of net sediment transport,
and (5) importance of the local pelagic, demersal, and anadromous fisheries.
Throughout the SAB nearshore areas within 5 km (3 nmi) of shore support
productive shrimp fisheries and should be avoided by dredged material disposal
operations (Pequegnat, 1978). Low-relief, hard-bottom areas are scattered
throughout the nearshore areas in wvater depths of 15 to 25m (BLM, 1978). Due
to frequent and temporary burial by nearshore sediments, the importance of
nearshore haid-bottou areas to attached macroinvertebrates and commercial
finfish species is unknown (NOAA, 1980). The specific locations of nearshore
reefs are not well known, but their occurrence is a primary consideration in
identifying feasible alternative nearshore disposal sites (Pequegnat, 1978).
Although little is curreatly known about the exact locations and numbers of
shipwrecks occurring along the South Atlantic coast, the greatest density
(approximately 97%) of historic shipwrecks, including blockade runners, ships
of war, and merchantmen, occur within 3 mmi of shore (Spence, personal
comunication*; NOAA, 1980).

. E. Lee Spence, Marine Archaeologist, Charleston, South Carolina, 1980
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The proposed SCW-ODMDS are all within the nearshore region, but greater
than 3 mmi from shore, and therefore seaward of areas used extensively for
shrimping and with high densities of historical shipwrecks. No known
hard-bottom areas occur within or in close proximity to ODMDS boundaries.
Bottom sediments in the disposal sites are generally fine-grained sands,
.similar to the respective dredged materials. The associated benthic infauna
are characteristic of seasonally variable sand communities, with low

abundances and high diversities.

SAVANNAH

Nearshore locations north of the entrance channel to the Savannah River
(Tybee Roads) are unsuitable for dredged material disposal because south-
westerly longshore transport would bring dredged sediments back into the
project area and accelerate the shoaling rate. Areas to the south of the
entrance channel and inshore from the Existing Savannah ODMDS are productive
fishing grounds for shrimp, blue crab, and several anadromous finfish species,
and therefore unsuitable for dumping dredged materials. Other nearshore areas
south of Tybee Roads and greater than 3 mmi from shore are enviromentally'
similar to the Existing Savannah ODMDS, and therefore offer no significant
benefits which would compensate for the greater transit distances and disposal
costs. Grays Reef, 28 mmi south of the Existing Savannah ODMDS, is a marine
sanctuary and would be adversely affected by dumping in adjacent areas (NOAA,

—

1980). Continued use of the Existing Savannah ODMDS minimizes interference
with fisheries and nearshore reef communities, and does not significantly

affect cultural or economic resources, or other uses of nearshore areas.

The Existing Savannah ODMDS is 3.7 mmi from shore. in water depths of 8 to
15m, and covers an area of 4.26 mmi2, The biological community is
characterized by low abundances of benthic infauna and demersal fish typical of
sandy bottom, nearshore enviromments (Oertel, 1974, 1975, 1979; Tenore, 1979).
The Existing Savannah ODMDS is searward of valuable fishing grounds and is not
adjacent to hard-bottom or artificial reef areas. Furthermore, no known

cultural or economic resources occur within the vicinity of the site. Dredged
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material disposal has occurred at this site since 1964 and only minor,
temporary increases in turbidity, smothering of benthic infauna, and sediment
accumulation have been detescted (Oertel, 1979). Prior to 1964 an undefined.
area immediately seaward of Tybee Roads vas used as a disposal site.

//

CHARLESTON

In 1972 the South Carolina Water and Marine Resources Department (SCWMRD)
investigated the feasibility of using alternative ocean areas for dredged
material disposal. This report (SCWMRD, 1972) concluded:

.eothe present offshore site used for disposal of hopper
dredged bottom materials from the Harbor entrance channel
is quite suitable for such purposes. This large area has
been utilized for at least six years as a disposal site
with no evidence of sediment buildup or adverse ecological
effects. This area is located just offshore of commercial
shrimping grounds and several miles inshore of major sea
bass (“Blackfish”) banks, and has a comparatively barren
bottom composed largely of coarse and fine sands, and
shell,..Disposal in this area has resulted in no
significant conflicts with commercial or recreational
fishing interests, as would probably be the case if the
site were located farther inshore or offshore. The
exigtence of fishing grounds and artificial fishing reefs
to the north and south of the offshore disposal area also
tend to favor the existing site. (pp. 88-89)

Furthermore, appreciable quantities of silt—-sized sediments present in the
dredged material preclude their use for beach nourisiment.

The Alternative Charleston ODMDS is 5 mai from shore, in wvater depths of. 10
to l5m, and covers an area of approximately 3 miz- The envirommental
characteristics of the site (sediment texture and transport, concentrations of
nutrients and trace constituents, and biological features) are influenced by
river discharge and nearshore currents and waves. The biological assemblage
cousists of low abundances of benthic infauna and demersal fish, similar to

the nearshore, sandy—bottom communities occurring throughout the SAB (Tenore,
1979).
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The Existing Charleston ODMDS proposed to receive habor-deepening dredged
materials covers an area of 11.8 mmiZ and has been used for dumping
dredged materials from the entrance channel of Charleston Harbor since 1966.
No other ocean sites have been used previously for dredged material disposal
offshore from Charleston. The impacts are limited to temporary burial of

infauna and increased turbidity.

The Alternative Charleston ODMDS located within the boundaries of the
Existing Site covers an area approximately one-fourth the size of the Existing
Charleston Site. The 3 nmil area is sufficient for present disposal volumes
(1 million yd3/yr) and a smaller disposal site area facilitates effective

site monitoring programs (40 CFR 228.5).
WIIMINGTON

Major fisheries species (shrimp, blue crab, and anadromous finfish). occur
throughout the nearshore Wilmington area; however, these species are more
‘abundant within 3 omi of shore, and inside the Cape Fear Estuary and adjacent
salt marshes. Additional commercial and recreational finfish species are
concentrated in the wvicinity of F:ying Pan Shoals. Coastal beaches on
Baldhead Island are uicd as nesting areas by endangered loggerhead turtles -
(Caretta caretta) (BLM, 1978). In addition, several shipwrecks considered for
nomination to the National Register of Historic Places are scattered
throughbut the nearshore area, from the mouth of the Cape Fear River to Frying
Pan -Shoals (Moors, personal comnnication*).

Tracts within 3 nmmi of the shore are unsuitable for dredged material
disposal because of potential interferences with productive finfish and
shellfish fisheries, nesting areas of an endangered turtle species, and sites
of historic shipwrecks. Nearshore locales to the west of the entrance channel
are unsuitable for dredged material disposal because of the presence of
artificial fish havens and bottoms having hard substrate, dissimilar with
dredged materials. Furthermore, easterly longshore currents would transport
sediments back into the dredging area. Regions directly northeast of the
Existing Wilmington Site are also unsuitable because Frying Pan Shoals

* David D. Moore, Division of Archives and History, North Carolina Department
of Cultural Resources, 1980
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support productive recreational fisheries, and shallow-water depths preclude
hopper dredge movement. Several unique coral reefs north of the Existing
Wilmington ODMDS in Onslow Bay are susceptible to adverse effects of dredged
material and would not be a suitable alternative. Nearshore areas southeast
of the entrance channel are biologically and geologically similar to the
Existing Wilmington Site and support demersal shrimp and finfish fisheries.
Water depths and dilution volumes are not significantly greater than those
occurring at the Existing Wilmington Site. Thus, using another nearshore site
provides no significant benefits to compensate the increased transit time and
costs. The dredged material contains as much as 402 silt-sized sediments,
thus dumping dredged material onshore for beach nourishment would be
desirable. The Wilmington CE (CE, 1977) contends:

.ss.relocation of the ocean disposal site could be a
feasible alternative. Presently, however, such a
move would be of doubtful benefit. The histori-
ically used site already contains disturbed bottom
communities; therefore, continued placement
constituents less of an impact than if the material
were placed on an undisturbed community. (p. 76)

The Existing Wilmington ODMDS has been used 'since 1965 for disposal of
.sediments dredged from Baldhead Shoal, Smith I'sland, Southport, and Battery
Island Channels. Impacts of dumping include increased turbidity and
smothering of some benthic organisms. Historical data for characterizing the
long-term effects of dumping at the Existing Wilmington Site are unavailable.
No other ocean disposal sites have been used by the Wilmington CE.

The Alternative Wilmington ODMDS is a square-shaped 2.9 mmi2 area in the
center of the Existing 29 nmi2 Site, 3 nmi from shore, in water depths
ranging from 11 to 12.5m. The Alternative Wilmington Site is situated in a
high-energy, nearshore area influenced by river discharge and nearshore
mixing processes, and supports a seasonally variable sandy-bottom community.

The Alternative Wilmington Site covers only 102 of the grea of the Existing
Wilmington Site, but has sufficient capacity to accommodate projected future
dredged volumes. A smaller area facilitates effective site monitoring and
minimizes potential adverse impacts on adjacent turtle nesting areas, cultural
resources, and fisheries resources in adjacent Frying Plan Shoals.

~
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MID-SHELY

Physical and biological characteristics of the mid-Shelf regiomn of the SAB
are influenced by seasonal oceanographic and climatic patterns, and episodic
Gulf Stream intrusions. The mid-Shelf is coversd with medium—grained sands
with scattered low to moderate relief, hard-bottom terrain. Rocky reefs
support diverse and productive invertebrate assemblages, and demersal and
pelagic finfish species. Consequently, resefs are important to commercial and
recreational fisheries. Primary productivity in mid-Shelf waters is limited
by nutrient inputs from Gulf Stream intrusions and upwelling. Soft—bottom,
benthic commmities have high biomass relative to nearshore areas, especially
in areas contiguous with reefs (Tenore, 1979). '

" Majer criteria for evaluating alternative mid-Shelf areas are the location,
density, and potential impact of dumping on hard-bottoms. - &::wcver, since the
locations of reefs are not well known, identifying specific sites suitable for
dredged material disposal is difficult. Relative to nearshore areas the
mid-Shelf has a greater density of high-relief reefs (Henry and Giles, 1979).
The biota associated. with mid-Shelf reefs are not generally subject to
periodic burial by resuspended sediments (e.g., during storms). Therefore,
dfodged material disposal in the vicinity of mid-Shelf hard-bottom areas could
have greater adverse impacts on the macroinvetebrates and demersal £fish.
Pequegnat (1978) claims “these outcrops are considered to be unique or
productive biotopes in the South Atlantic Bight, and as such should be given
prime counsideration in selecting dredged material dispoul'aitu' (p. 473).
Another criteria for evaluating suitable mid-Shelf areas is the location of
0oil and gas lease tracts (BLM, 1978 and 1980).

Mid-Shelf locations with sand substrates suitable for dredged material
disposal are tentatively identified in Figure 2-2, and verified using results
from previous benthic surveys (TII, 1979). For example, the South Carolina
Wildlife and Marine Resources Department (SCWMRD, 1972) identified an area
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15 to 25 mmi southeast of Charleston, in depths of 30 to 45m, which is
potentially suitable for dredged material disposal. “This area...is
characterized by a flat, gradually sloping bottom having few natural reefs and
is much less productive for bottom fishes than other areas ian the mid-Shelf
region farther inshore or offshore” (p. 39). Similar areas off Wilmington and
Savannah could also be identified if sufficient data were available.

No mid-Shelf sites have been used previously for dredged material disposal.
~ Three genoralized mid-Shelf areas offshore Savannah, Charleston, and
Wilmington, respectively, will be considered for dredged utcriai disposal.
Site~specific data for these locales are unavailable; however, the physical,
chemical, and biological characteristics of the generalized mid-Shelf region
have been described by BIM (1978) and TII (1979). Latitudinal treands for
these characteristics are minimal; thus, the impacts of dumping in each of the
three areas would be similar.

SHELF BREAK

The physical  and .chenical charactcristics' (seawater temperatures,
salinities, nutrients, and trace metal concentrations) of the Shelf-break
region of the SAB are strongly influenced by the Gulf Stream. Extensive but
discontinuous Lithothamnion and Black Rock Reefs occur at depths of 100 to
200m, and are productive areas for invertebrate and demersal finfish species
(Pequegnat, 1978). Sandy-mud bottom regions are characterized by depauperate,
but heterogenous infaunal assemblages (Tenore, 1979).

Shelf-break reefs are considered unique and productive habitats and should
be avoided for ocean dredged material disposal sites (Pequegnat, 1978).
Another consideration for identifying alternative disposal sites 1s the
dispersal capabilities of the Gulf Stream, since entraimment of fine-grained
sediment in Gulf Stream intrusions may result in shoreward transport of dumped
sediments and subsequent sedimentation on the Shelf. “Since the [Gulf Stream]
rings can concentrate and hold aloft fine sediments with sorbed metals and
organic toxins and move them over the slope and possibly deposit them on the
Shelf, it is perhaps advisable to locate disposal sites outside of known
southwesterly paths of these rings” (p. 557) (Pequegnat, 1978). Nevertheless,
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Pequegnat (1978) suggests that the Shelf break (seaward of the 200m depth
contour) offers an extensive region “favorable for deep~ocean disposal of
dredged material.”

Alternative sites in the vicinity of hard-bottom areas are not suitable for
ocean dumping because  of the potential adverse impact on the habitat and
disturbances to reef fisheries. Several oil and gas lease tracts are located
in the Shelf-break region (BLM, 1978 and 1980). Dredged material disposal in
the vicinity of lease tracts could result in interferences during the
exploratory and extraction phases of oil and gas production.

Three generalized Shelf-break areas offshore Savannah, Charleston, and
Wilmington will be considered as alternative ocean dredged material disposal
sites. The areas do not overlie known hard-bottom areas or BIM oil and gas
lease sites. No previous dredged material disposal has occurred in the
Shelf-break region. Specific data for these three areas are unavailable,
although the biological and physical characteristics of this region have been
described by BIM (1978), TII (1979), and USGS (1979). Latitudinal trends in .
the envirommental characteristics of the three generalized areas are minimal,
thus the impacts of dumping at each of the areas are comparable.

SITES DROPPED FROM FURTHER CONSIDERATION

On the bases of the preceeding rationale, the following zones (regions of
the SAB) are considered unsuitable for dredged material disposal:

° Fisheries within 3 mmi of shore (Figure 2-1)

° Nearshore, mid=Shelf, and Shelf-break hard-bottom areas (Figure 2-'2')
. Active or proposed BIM o0il and gas lease tracts (Figure 2-3)

° Areas upcurrent from the dredging sites

° Beach nourishment or shoreline sites
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Dumping in these regions would either interfere with valuable marine resources
or be impta&:icable. Therefore, these locations are dropped from further

consideration.

In general, nearshore areas which are greater than 3 mmi from shore and not
adjacent to dredging- sites or nearshore hard-bottom areas would provide
‘suitable alternative _sites. However, these regions are environmentally
similar to the SCW-ODMDS. ybe of the Existing and Alternative Sites does not
conflict with other uses of marine resources; therefore, other nearshore sites
offer no significant benafits. Furthermore, with the exception of the
Existing Savannah ODMDS, no other nearshore disposal sites have been
historically used (use of the original Savannah disposal area was discontinued
in 1964 when the need for a defined disposal site was required) (Oertel,
1979). Consequently, other nearshore areas will be dropped from further

consideration in the evaluation for site designation.
SITES CONSIDERED IN GREATER DETAIL

o  Existing Savannah and Alternative Charleston and Wilmington Sites
(SCW-ODMDS): Existing Savannah ODMDS, 3.7 nmi from shore, with an'
area of 3.6 nmi2; Alternative Charleston ODMDS, S nmi from shore,
with an area of 3 mmi2; Alternative Wilmington ODMDS, 3 nmi from

shore, with an area of 2.9 nmi2,

o Existing Charleston Site: within 5.0 nmi of shore with an area of
11.8 nmi2, The field surveys performed by Interstate Electronics
Corporation (IEC) at Charleston used the Existing Site boundaries as

their study area (see Appendix A).

o Mid-Shelf area offshore Savannah, Charleston, and Wilmington: three

generalized areas 25 to 36 nmi from shore are considered.

o Shelf-break area offshore Savannah, Charleston, and Wilmington: three

generalized areas 55 to 72 nmi from shore are considered.
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The locations of all Alternative Sites are shown in Figure 2-4, The
Alternative Charleston and Wilmington ODMDS are discussed below instead of the
11 respective Existing (interim) Sites. However, since data was collected
from the entire Existing Charleston Site and surrounding area, generalized
statements made in reference to the alternative Charleston site also apply to
the Existing Site (Proposed Deepening Site), unless otherwise noted. Both the
Charleston and Wilmington Alternative Sites are small (approximately 3 nmi 2)
areas within the larger Existing Sites. Smaller areas facilitate site
monitoring and minimize interferences with other uses of the area, yet provide
adequate capacity for present disposal volumes,

Final site selections are based on comparisons between the SCW-ODMDS and
Alternative Mid-Shelf and Shelf-break Areas, using the 11 criteria listed at
Part 228.6 of the Ocean Dumping Regulations. The criteria constitute "an
environmental assessment of the impact of the use of the sites for disposal.”™
Information contained in Chapters 3 and 4 and Appendix A is utilized in
the following discussion for comparisons of the sites.

Generalized alternative areas are considered in this evaluation rather than
specific alternative sites because site-specific information is unavailable.
If an alternative location offers significant environmental benefits, specific
sites could be selected from baseline surveys of the candidate areas. Mid--
Shelf and Shelf-break tracts that may be acceptable locations for an ODMDS are
identified in Pigure 2-4, Latitudinal trends in the environmental conditions
within each region are minimal; therefore, the impacts of dumping will be
similar throughout the respective mid-Shelf and Shelf-break regions. The
following assessments of the Alternative mid-Shelf and Shelf-break areas
applies to each of the three areas within the respective region.

(1) GEOGRAPHICAL POSITION, DEPTH OF WATER, BOTTOM TOPOGRAPHY, AND DISTANCE
FROM THE COAST (40 CFR 228.6[a]l([1l])

The location, water depths, topography, and distances from shore of all
Alternative Sites are summarized in Tables 2-1, 2-2, and 2-3.

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

The boundary coordinates of the Existing Savannah and Alternative
Charleston and Wilmington ODMDS are presented in Chapter 1.
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TABLE 2-1
ALTERNATIVE DISPOSAL SITES AT SAVANNAH

Digtance
Center Depth Area from Shore Bottom
Site Coordinates (m) (nmi) (nmi) . Characteristics
Existing 31°56'54"N 11.4 3.6 3.7 Flat; fine sand,
80°45'34"W silt, shell frag-
ments
Mid-Shelf 31°48'00"N 25 3.0 30 Flat; medium-
80°17'00"W grained sand
Shelf-break 31°30'00"N 200 3.0 72 Steep; mud fine
79°35'00"W and sand
TABLE 2-2
ALTERNATIVE DISPOSAL SITES AT CHARLESTON
Distance
Center Depth Area from Shore ~ Bottom
Site Coordinates (m) (nmi) (nmi) Characteristics
Alternative Site 32°39'l7"N 12 11.8 3.7 Flat; sand, with
79°45'53"W silt and shell
fragments
Harbor Deepen- 39°38'35"N 12 11.8 3.7 Flat; sand, with
ing (Existing) 79°45'39"W silt and shell
Site : fragments
Mid-Shelf 32°10'10"N 37 3.0 36 Flat; medium—
79°45'39"W grained sand
Shelf break 32°00'00"N 200 3.0 55 Steep; fine sand
79°10'00"W and mud
TABLE 2-3

ALTENRATIVE DISPOSAL SITES AT WILMINGTON

Distance
Center Depth Area from Shore Bottom
Site Coordinates (m) (nmi) (nmi) Characteristics
Alternative 33°48'30"N 12.9 2.9 3.0 Flat; fine sand
78°02'54"W
Mid-Shelf 33°30'00"N 24 3.0 25 Flat; medium-
78°15'00"wW grained sand
Shelf break 33°03'00"N 200 3.0 55 Steep; fine sand
77°34'00"W and mud

2-20



The Existing Savannah Site is within 5 mmi from shore, in depths ranging
from 8 to 15m. The sandy bottom slopes gently to the east; bottom topography
has been cluracnrized as "hummocky”, with large natural sand ridges (Oertel,
1979). The disposal site is square, approximately 1.9 mmi on a side.

The Alternative Charleston Site is approximately 5 nmi from shore, at depths
ranging from 10 to 15m. The bottom slopes gently to the southeast, and bottom
sediments are composed of fine- to coarse-grained sand with shell fragments
(SCWMRD, 1972). The Alternative Charleston Site is parallelogram shaped, 2.7
nmi by 1.1 nmi, aligned approximately northwest to southeast in the center of
the Existing Charleston Site. The Existing Charleston Site is within 4 nmi of

shore and has depth and bottom sediments similar to the Alternative Site.

The Alternative Wilmington Site is approximately 3 mi from shore, with
depths ranging from 11 to 12.5m. The predominately smooth sandy bottom slopes
to the south. The Alternative Wilmington Site is square within the center of
the Existing Wilaington Site, has an area of 2.9 miz, and is aligned at an

angle to the coast.

ALTERNATIVE AREAS
’

Generalized alternative areas in mid-Shelf and Shelf-break regions have
been tentatively identified in Tables 2-1 through 2-3. The mid-Shelf extends
from approximately 10 to 50 mmi from shore. In general, bottom depths on the
Shelf increase gradually from 20 to 60m, with an average slope of 36 cm/lm.
The Shelf break occurs at depths of 50 to 70m, from approximately 50 to 70 mmi
from shore. The Continental Shelf and Slope topographies are typically
smooth, although medium- and high-relief reefs and sand waves occur
sporadically throughout the offshore regions of SAB. No known reefs occur
within either the Alternative mid-Shelf or Shelf-break areas.
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(2) LOCATION IN RELATION TO BREEDING,
SPAWNING, NURSERY, FEEDING, OR PASSAGE AREAS
OF LIVING RESOURCES IN ADULT OR JUVENILE PHASES (40 CFR 228.6(a](2])

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

Bréeding, spawvaning, nursery, and passage activities of commercially
important finfish and shellfish océur on a seasonal basis close to each of the
Existing and Alternative Sites.  However, the most extensive breeding,
spawvning, and aursery acti;rities occur either in offshore waters or adjacent
estuarine waters. Beaches adjacent to the disposal sites are occasionally

used as nesting areas by endangered loggerhead turtles (Caretta caretta). The

disposal sites are within passage areas for anadromous adult fish and larval
finfish and shellfish migrating from the ocean to the estuary. However, these
passage areas are not confined or geographically limited to areas coinciding
with the disposal sites. The intensity of passage activities is seasonally
variable, with peaks in spring and early fall for most commercially important
finfish and shellfish species (Anonymous, 1980).

The impacts of previous dumping on breeding. spawning. nursery, and passage
activities are unknown; however, the effects of breeding, spawning, and
nursery are probably minimal. Due to the mobility of adult finfish, it is
unlikely that dumping will have a significant impact on either anadromous or
pelagic species. In general, increases in suspended sediment concentrations
following dumping are localized and considered negligible (Oertel 1979).
Consequently, interferences of suspended sediments with respiratory structures
of fish are minimal. Some entraimment of larval fish within the disposal
plume may occur, causing a minor detrimental effect within the disposal site.

The Existing and Alternative Sites are not close to hard-bottom areas;
therefore, it is improbable that dredged material disposal will interfere with
the habitats and breeding areas of reef biota. Similarly, the disposal sites
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are 3 to 5 mmi offshore; therefore, dumping should have little effect on
sediment accumulation on local beaches or adverse impacts on the nesting areas
of turtles.

ALTERNATIVE AREAS

Breeding, spawning, nursery, feeding, and passage activities of larval and
adult finfish and shellfish and marine mammals occur in mid-Shelf and
Shelf-break regions. Although specific spawning and nursery grounds have not
been identified, many commercial species probably utilize hard-bottom areas
and the Gulf Stream (Martia, 1977). Several pelagic species including
bluefish, tuna, and swordfish (which support commercial and recreational
fisheries in the SAB) feed and migrate through Shelf and Gulf Stream waters.
In addition, several endangered turtle and whale species migrate through the
Shelf and Shelf-break waters, as wall as nearshore waters.

The effects of dredged material disposal on breeding, spawning, nursery,
feeding, and passage .activities in mid-Shelf and Shelf-break regions are
unknown, althouéh probably similar to those at the nearshore disposal sites.
The mid-Shelf disposal areas are not near hard-bottom areas, thus it is
unlikely that dumping would have serious impacts on reef fish habitats. A
significantly greater horizontal dispersion and dilution of dredged materials
would occur in the Gulf Stream. Therefore, the increased turbidity and
suspended sediment concentrations following dumping would be rapidly reduced,
and the potential effect on fishes would be minimal. Effects of dredged
material disposal on whale and turtle migration paths are also expected to be
negligible.

(3) LOCATION IN RELATION TO
BEACHES AND OTHER AMENITY AREAS (40 CFR 228.6[a][3])

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

The SCW-ODMDS are within 3 to 5 mmi of adjacent beaches and estuaries, but
are not close to known reefs. Longshore, tidal, and storm—generated curreats

may disperse dredged materials dumped at these sites. Net sediment transport
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at Savannah and Charleston is southwestward, parallel to shore. Sediment
transport at Wilmington is probably eastward and away from adjacent beaches.
Therefore, it is unlikely that appreciable quantities of dredged material will
be transported onto beaches or hard-bottom areas. However, release of dredged
sediments during flood tide may result in transport of an unknown amount of
fine—grained, suspended sediments towards the mouth of the adjacent estuaries.
Dredged materials are predominantly fine-grained sands; therefore, the extent
of shoreward sediment transport during flood tide is probably not extensive.
Detectable amounts of released dredged sediments are not expected to reach
beaches or amenity areas adjacenf to the disposal sites. Thus, use of the
SCW-ODMDS will not advetqcly affect recreation, coastal development, or other
uses of the shoreline.

ALTERNATIVE AREAS

Alternative sites in mid-Shelf regions are far enough offshore that
sediment transport towards cqan:al beaches is unlikely. However, the deansity
of hard-bottom areas is higher offshore. Sediments entrained in the Gulf
Stream intrusions may be transported shoreward, and eventually omto Shelf or
Shelf-break reefs (Pequegnat, 1978).

(4) TYPES AND QUANTITIES OF WASTES PROPOSED
TO BE DISPOSED OF, AND PROPOSED METHODS OF RELEASE,

INCLUDING METHODS OF PACKING THE WASTE, IF ANY (40 CFR 228.6[a][4])

Dredged material dumped in ocean disposal sites must comply with EPA
dredged material criteria in Section 227.13 Subpart B of the Ocean Dumping
Regulations (40 CFR 220 to 229).

Dredged sediments from entrance channels to the respective harbors are the
only materials presently dumped at the SCW-ODMDS. The dredged materials are
predominantly fine to very fine-grained sands, with some silt and shell
fragments (Chapter 3), which are suitable for ocean disposal (Chapter 1l).
Dredged materials will be transported by hopper dredges equipped with a
subsurface release mechanism, and will not be packaged in any manner. Annual
disposal volumes average 1 million yd3 at each site. Future dredged material
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volumes may exceed present volumes if navigational safety of the entrance
channels necessitate expanded dredging operations. For example, the Charleston
CE is currently considering a plan to expand and deepen navigation channels
within Charleston Harbor. Some or all of the estimated 25 million yd3 of
dredged material from the expansion project could be dumped at the Existing
Interim Site which is befﬁj‘broposeﬁ for designation for this purpose.

Travel time is a component of the total dredging cost. Increased transit
distances to pid-Shelf and Shelf-break areas increase the cost of maintaining
the respective harbors. The additional time and expense required by offshore
ocean disposal are serious disadvantages to using mid-Shelf or Shelf-break
disposal sites.

(5) FEASIBILITY OF SURVEILLANCE AND MONITORING (40 CFR 228.6[a][5])
EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

The U.S. Coast Guard is not currently performing ‘surveillance at _the
SCW-ODMDS. = However, due to the proximity of the SCW-ODMDS to shore,
surveillance using shipriders or aircraft overflights would not be difficult.
Monitoring is not a problem because the SCW-ODMDS are close to shore and in
shallow water. During annual dredging the CE may survey the entrance channels
and ODMDS bathymetry to identify shoaling or mounding areas. '

ALTERNATIVE AREAS

Surveillance and monitoring would be more difficult at mid-Shelf or
Shelf-break disposal areas due to the greater distances from shore and greater
water depths. If offshore dispo\:sal sites are used, predisposal surveys are

recommended because previous site~specific data are unavailable.
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(6) DISPERSAL, HORIZONTAL TRANSPORT AND
VERTICAL MIXING CHARACTERISTICS OF THE-AREA,
INCLUDING CURRENT DIRECTION AND VELOCITY, IF ANY (40 CFR 228.6(a][6])

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

Oertel (1979) states “[s]ediment deposition and rot.ontion in the disposal
area [Savannah ODMDS] are controlled by mechanics of deposition, physical
forces, and sediment characteristics” (p. 100). The author also presents a
paradigm of horizontal traansport and' vertical mixing characteristics of
dredged material disposal at the Existing Savannah ODMDS, which 1is also
applicable to the Charleston and Wilmington ODMDS. Sediments coarser than
fine~grained sands sink rapidly and are not substantially displaced from tﬁe
disposal track. A portion of the finer-grained sediments is typically
transported laterally from the disposal track in the direction of net current
movement. However, reversing tidal currents may cause a latg.e percentage of
fine~grained sediments to settle within site boundaries (ibid.).

Surface a'nd' bottom current ;cl'oci::lu are variable, depending on the
strengths of the tidal current, wind and wave current, and river discharge
componeats. Savannah and Charleston longshore currents flow southward across
the respective disposal sites with average velocities of 13.5 cm/s (Oertel,
1979; Neiheisal, 1959). Therefore, disposal plumes will typically be
transported southwestward, away from the mouths of the respective channel
entrances. Surface currents at the Existing Wilmington ODMDS usually flow
westward across the mouth of the Cape Fear River (Carpentex and Yonts, 1979),
.vhilc net eastward-flowing bottom currents adjacent to Cape Fear have been
indicated (Bumpus, 1973; Langfelder et al., 1968). Therefore, sand-sized
sediments nink rapidly within the site, while some finer—grained materials are
transported westward across, and possibly into, the lower Cape Fear estuary.
Win:e.r storms can be expected to disperse accumulated sediments and transport
them in a southwesterly direction at Savannah and Charleston (Oertel, 1979),
and an easterly direction at Wilmington (Swift et al., 1972).
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ALTERNATIVE AREAS

The degree of horizontal dispersion and vertical mixing is dependent on
site~specific current strengths. Ian general, bottom currents over the Shelf
tend to be sluggish and variable; however, winter storms may temporarily
increase the intensities of wind and wave-induced current components.
Sediments dumped over the Shelf should experience minor horizontal tramsport
and vertical mixing, although landward transport of fine-grained sediments may
occur during periods- of Gulf Stream intrusions or storm conditions. Curreats
over the Shelf break are consistantly northerly, and relatively swift.
Sediments dumped in the vicinity of the Gulf Stream will experience northward
transport and rapid vertical mixing. Consequently, horizontal transport and
vertical mixing is extensive and predictable at the Shelf break, and sluggish
but variable over the mid-Shelf.

(7) EXISTENCE AND EFFECTS OF CURRENT AND PREVIOUS DISCHARGES
AND DUMPING IN THE ARFA (INCLUDING CUMULATIVE EFFECTS) (40 CFR 228.6(a][7])

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

Previous disposal of dredged materials at the SCW-ODMDS has produced only
minor and reversible effects: temporary increases in suspended—-sediment
concentrations, temporary localized mounding, smothering of some benthic

organisms, and possible releases of ammonia and/or other trace constituents.

Natural concentrations of suspended particulates are high and seasonally
variable due to river discharge and resuspension of nearshore bottom
sediments. Because of the high background levels, increases in turbidity from
dredged material disposal are minimal (Oertel, 1979). Consequently, adverse
impacts on primary productivity or inhibitive effects on gills or feeding
structures of organisms are minor. No .p‘etsi.stent impacts of dumping on the
concentrations of trace metals or organohalogens could be detected in waters
overlying the res.pective disposal sites during the IEC surveys (Appendix A).

Discrete mounds of dumped sediments are dispersed during winter storms,

thus precluding accumulation and eventual shoaling within the disposal sites.
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Persistent or cumulative effects of dumping on sediment texture, or
concentrations of trace metals or organics in sediments, were not detected
during IEC surveys (Appendix A).

Smothering of benthic organisms is probably rastricted to nou~motile
organisms, such as tube~dwelling polychaete and amphipod species. Motile
finfish and shellfish generally are capable of escaping from released
sediments. The similarity between drcdzcd.utcrials and disposal site
sediments minimizes adversqy impacts on the benthos due to alterations of the
substrate. . Specific recolonization rates by benthic organisms are unknowm,
but may depend on sediment texture, larval recruitment, and burrowing
capabilities of buried organisms (Oertel, 1979). Results of biocassay and
bioaccumulation tests using Charleston and Wilmington dredged sediments
suggest that releases of trace counstitueats during dumping are, in most cases,
neither directly toxic to marine organisms nor accumulated in tissues (JEA,
1979 and 1980). Bioassay and bioaccumulation tests have not been performed on
Savannah dredged sediments. No evidence of any significant adyerse impacts on
macrofaunal or nekton abundances due to previous dredged material disposal was
apparesnt during the IEC surveys. '

ALTERNATIVE AREAS

Prev:lov.ts " dredged material disposal has not occurred in mid-Shelf or
Shelf-bréak areas.
(8) INTERFERENCE WITH SHIPPING, FISHING,
RECREATION, MINERAL EXTRACTION, DESALINATION, .
FISH AND SHELLFISH CULTURE, ARFAS OF SPECIFIC SCIENTIFIC y
IMPORTANCE AND OTHER LEGITIMATE USES OF THE OCEAN (40 CFR 228.6[a][8])

\

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

Extensive commercial shipping, commercial and recreational fishing, and
other recreational, cultural, and scientific activities occur in nearshore
areas throughout the SAB. Commercial and recreational fishing activities are
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generally concentrated in estuaries, areas vithin 3 omi of shore, and in the
immediate vicinity of live-bottom areas. With the exception of the Exisgting
Wilmington ODMDS, fisheries resources within the Existing and Alternmative
Sites are sparse, and 'dredged material disposal will not significantly affect
adjacent nearshore fisheries. Nearshore areas within and adjacent to the
Wilmington ODMDS are used by commercial shrimp tishcrias'.. The most extensive
fishing ‘occurs within 3 mmi of shore; howcver.. the shrimp fishing grounds
extend up to 20 mmi from shore (Carpenter, personal comnication*)- The
Alternative Wilmington ODMDS is 3 mmi offshore, thus some interferences with
commercial shrimping iny occur, although the disposal site represents only a
small portion of the total fishing area.

Disposal sites are adjacent to major shipping channels; however, inter—
mittent use of these sites should not impede commercial shipping or aggravate
congestion within the shipping channel. Mineral extraction, desalinatiom, and
mariculture activities do not occur within the disposal sites. Recreationmal
and scientific resources are extensive throughout the nearshore region, bdut
they are not geographically limited in or near the SCW-OIMDS. Conuqﬁently,
dumping at SCW-ODMDS does not significantly interfere with other beneficial

uses of the ocean.
ALTERNATIVE AREAS

Fishing is localized over the mid-Shelf and Shelf break, especially near
live-bottom areas. Commercial and recreational fishing is not expected to be
as extensive over sand-bottom areas (e.g., the Alternative mid-Shelf and
Shelf-break areas). Proposed and existing oil lease tracts (Figure 2-3) are
also localized on the Shelf and Shelf break. The locations of the alternative
disposal areas have been chosen to avoid conflict with oil exploration.
Mineral extraction, desalination, and mariculture activities do .not occur in
the mid—-Shelf or Shelf-break areas.

* R, Qrpenter, North Carolina Division of Marine Fisheries, 1981
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' (9) EXISTING WATER QUALITY AND ECOLOGY
OF THE SITE AS DETERMINED BY AVATLABLE DATA

OR BY TREND ASSESSMENT OR BASELINE SURVEYS (40 CFR 228.6[a][9])
EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

The existing water quality is primarily affected by discharges from “coastal
rivers and anthropogenic inputs into nen;shorc vaters. River discharges
contribute appreciable quantities of suspended particulates, and smaller
quantities of nutrients and trace pollutants, to nurihore vaters.

Phytolankton near the Wilmington ODMDS consist primarily of diatoms, with
seasonally variable standing crops and species diversity patterns. High
standing stocks and low species diversity occur in summer, whereas relatively
low standing stocks and high diversity occur in winter (Copeland and Birkhead,
1973). The phytoplankton at Savannah and Charleston ODMDS have not been
investigated.

'Copcpods, larval crustaceans and molluscs, and larvaceans are the dominant
zooplankters at Wilmington. Dominant organisms are most abundant in summer,
and least abundant in fall and spring (Copeland and Birkhead, 1973).
Zooplankton at the Savannah and Charleston ODMDS have not been previously

sampled.

The SCW-ODMDS benthic communities are characterized by low abundances of
diverse organisms, particularly infaunal polychaete and asmphipod species, and
-demérsal fish such as drums, searobins, and flatfish. 'Eho diversity and
biomass of benthic communities exhibit considerable spatial and temporal
variability, thus seasonal patterns are typically unpredictable (Frankenberg
and Leiper, 1977). )

Site surveys by IEC (Appendix A) have detected no significant differences
in water quality or biological characteristics between areas within the
Existing Sites and areas adjacent to the sites. Therefore, dredged material
disposal at Existing Sites does not appear to significantly alter extant water
quality or eculogy.
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ALTERNATIVE AREAS

Water quality in mid-Shelf areas beyond 5 mmi from shore is affected by
Gulf Stream intrusions, upwelling, and occasionally, by coastal outwelling.
Biological productivities are typically low throughout a major portion of the
Shelf, but may be slightly higher in upwelling areas. The effects of dredged
material dispoul on mid-Shelf and Shelf-break environments are unknown;
however, temporary but significant increases in suspended sediment concen~
trations and changes in sediment texture would be expected. A change in
sediment texture may alter the species compositions of benthic communities.

(10) POTENTIALITY FOR THE DEVELOPMENT OR
RECRUTTMENT OF NUISANCE SPECIES IN THE DISPOSAL SITE (40 CFR 228.6[a][10])

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

vSurveys of the SCW-ODMDS have not detected the development or recrui tment
of nuisance species, and the similarity éf dredgefl material to extant
sediments suggest that the development of nuisance species at SCW-ODMDS is
unlikely. |

ALTERNATIVE AREAS

There are no components in dredged materials or consequences of their
disposal that would attract nuisance species to alternative areas.

(11) EXISTENCE AT OR IN CLOSE ,
PROXIMITY TO THE SITE OF ANY SIGNIFICANT NATURAL
OR_CULTURAL FEATURES OF HISTORICAL IMPORTANCE (40 CFR 228.6[a][11])

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

A large number of 18th and 19th Century shipwrecks occur within shallow=
vater regions of the SAB (Spence, 1974). Numerous charted and uncharted
wrecks occur shoreward of the Alternative Charleston and Wilmington ODMDS
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#* Ak
(Spence, personal commmication ; Moore, personal commumication ). Several

of the Wilmingtom shipwrecks are being considered for nomination to the
National Register of Historic Places..

ALTERNATIVE AREAS

Significant natural and cultural features of historical importance have not
been identified in mid-Shelf aund Shelf-break areas. Less than 3% of all
pre-20th Century wrecks identified off the South Carolina coast occur in
wvaters greater than 3 mai from shore (Spence, personal co-mmication*). It i{s
unlikely that any historical features occur in mid-Shelf or Shelf-break areas.

CONCLUSIONS

Consideratidns for final site designation of the SCW-ODMDS, based on EPA
.Ocean Dumping Regulations l1 Site Criteria, are summarized below. Final site
designations are recommended for the following reasons:

° Dredged material disposal has occurred at the SCW-ODMDS for the past
15 years. Recent IEC surveys (Appendix A) have detected no
persistant or cumulative changes in the water quality or ecology at
the disposal sites. )

°

° Impacts resulting from dumping are temporary and restricted to site
boundaries.

® Dredged materials are similar to disposal site sedine.nta, thus
changes in sediment texture and/or chemistry are unlikely.
el
° Surveillance and monitoring are facilitated because the disposal
sites are nearshore and in shallow waters.

’Opa Cito, P 2-6
**op. cit., p 2-9
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° Dredged material disposal at SCW-ODMDS is significantly more cost

effective.

° Interferences with fisheries, shipping, or other beneficial uses of
the ocean are insignificant.

Dredged material disposal in eithar Alternative mid-Shelf or Shelf-break
areas is not recommended for the following reasouns:

'@  No dumping has occurred previously in either region of the SAB.

° Baseline studies would be needed to provide data on water quality,
ecology, and the presence or absence of exploitable, natural, or

cultural resources.

e The additional costs of transporting materials further would be
signifj.cant.

° Dredged sedincnts. are not physically similar to either mid-Shelf or
Shelf-break sediments, thus the probability of altering sediment
texture and adversely affecting benthic organisms is higher.

° Monitoring and surveillance would be more difficult due to the
greater depths and distances from shore.

° The probability of inadvertant dumping of dredged materials om
sensitive hard-bottom areas during rough weather is higher.

Therefore, EPA proposes in accordance with the regulations that the SCW-ODMDS
receive final designations. :

USE OF THE SITES

All future uses of the SCW-ODMDS for ocean dumping must comply with the EPA
- - Ocean Dumping Regulations and Criteria. The use of the sites will be managed by
the CE to minimize adverse effects.
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PERMISSIBLE MATERIAL LOADINGS

Approximately 15 years of dredged material disposal at each of the Existing
Sites, with volumes of approximately 1 million yd3 per yeaé, has caused only
minor. reversible impacts (described in previous sections). Therefore, it is
difficult to assign an upper loading limit, beyond which significant adver;e
impacts will occur. It is anticipated that continuation of historic annual
dredging volumes of approximately 1 million yd3 would have few, 1f dny,
significant adverse impacts. If dredged mntgtial volumes were significantly
increased, the CE monitoring effort should be intensified to identify and
mitigate potential adverse effects.

DISPOSAL METHODS

Present disposal methods practiced by the CE at the SCW-ODMDS are acceptable
for future dumping. Material is dredged. transported by hopper dredge, and
discharged from underwater ports, while the hopper dredgg is underway and within
the boundaries of the disposal sites.

MONITORING THE DISPOSAL SITES

Section 228.9 of the Ocean Dumping Regulations established that the impacts
of dumping on a disposal site and surrounding marine enviromment will be
evaluated periodically. The information used in making the disposal impact
evaluation may include data from monitoring surveys. Thus, if necessary, the CE.
District Engineer (DE) and EPA Regional Administrator (RA) may establish a
monitoring program to supplement the historical site data. The DE and RA
develop the monitoring plan by determining the appropriate monitoring
- parameters, the frequency of sampling. and the areal extent of the survéy.
Factors considered in making determinations include the frequency and volumes of
disposal, the physical and chemical nature of the dredged material, the dynamics
of the site's physical processes, and the 1life histories of the species
monitored.
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The primary purposé of the monitoring program 1is to determine whether
disposal at the sites is significantly affecting areas outside the sites, and to
_ detect long-term adverse effects. Consequently, the monitoring study must
survey the sites and sur;ounding areas, including control sites and areas likely
to be affected, as indicated by environmental factors (e.g., prevailing currents
and sediment transport). Knowledge of density and concentration gradieats
facilitates prediction of future impacts on areas surrounding the disposal

sites, and provides direction for management of future disposal activities.

GUIDELINES FOR THE MONITORING PLAN

No significant adverse effects from previous disposal activities at SCW-ODMDS
have been detected. Monitoring requirements for the sites are minimized by the
similarity of the dredged materials (fine to very fine sand with some silt and
shell hash) to sediments at the disposal sites and surrounding areas. Many
physical parameters will not be significantly affected by disposal (e.g.,
temperature and salinity). Physical parameters showing variation during
disposal (e.g.. turbidity) rapidly return to ambient levels due to the high-
energy environment of the SCW-ODMDS and the nature of the dredged material.
However, the DE and RA may choose to monitor selected paramete}s which
experience wide natural variability (e.g.. sediment characteristics during high
river runoff) in order to separate natural envirommental fluctuations from

those caused by dredged material disposal.

The reduirements of the SCW-ODMDS monitoring plan can be determined by
applying the following six considerations. Changes in the monitoring plan may
be warranted, based on assessment of the results of the initial monitoring by
the DE.

(1) MOVEMENT OF MATERIALS INTO ESTUARIES OR MARINE SANCTUARIES, OR ONTO OCEAN-
FRONT BEACHES OR SHORELINES

Dredged sediments dumped in high-energy nearshore environments are
resuspended and dispersed to an extent proportional to bottom current speed.

Unstable fine-grained silts are easily resuspended and transported while
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coarser-grained sands are more stable and resistant to dispersibn. Net sediment
trangport at the Charleston and Savannah ODMDS 1is southwesterly; sediment
transport at the Wilmington ODMDS is predominantly easterly. Therefore, it is
unlikely that dredged materials released at the SCW-ODMDS will move shoreward.
Furthermore, because dredged materials are physically .and chemically similar to
ODMDS sediments, tracking dredged material movement would be difficult.
Consequently, attempts to monitor sediment transport outside of site boundaries

will not be useful and are not recommended.

The monitoring plan should include periodic bathymetric surveys of the
Existing and Alternative Sites and adjacent areas. Surveys conducted
infrequently (e.g., 2-year intervals) will detect any accumulation of dredged

material.
(2) MOVEMENT OF MATERIALS TOWARDS PRODUCTIVE FISHERY OR SHELLFISHERY AREAS

The commercially important organisms occurring in areas adjacent to the ODMDS
are mobile and adapted to natural bedload. The disposal material is similar to
sediments in the disposal sif:es, thus the dumped mat:eri#l enters the.natural
transport cycle and presents minimal stresses to indigenous fisheries species.
Consequently, monitoring dredged sediment movement towards fisheries areas is

not necessary.

(3) ABSENCE FROM THE DISPOSAL SITES OF POLLUTION-SENSITIVE BIOTA CHARACTERISTIC
OF THE GENERAL AREA

Baseline surveys of the Existing Site and adjacent areas have not detected
the absence of pollution-sensitive biota from the sites (see Appendix A). In
addition, the résults of bioassays and bioaccumulation tests of Charleston and
Wilmington dredged sediments suggest that dredged sediments are, in most cases,
not toxic to marine organisms, and soluble constituents of the materials are not
accumulated. Therefore, pollution-sensitive biota at Existing Charleston and
Wilmington ODMDS are not significantly affected and not recommended for
monitoring. Bioassay and bioaccumulation tests should be performed on Savannah
dredged sediments.
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Periodic bioassay testing using representative marine, benthic, and nektonic
 species will ensure that future dredged materials are also montoxic to the biota.
The DE and RA may choose suitable pollution-sensitive species that occur in the
disposal sites and surrounding areas and are .amenable to bioassay tests. The
response of pollution-sensitive species to dredged material disosal can be

monitored without relying on field surveys.

(4) PROGRESSIVE, NONSEASONAL CHANGES IN WATER QUALITY OR IN SEDIMENT COMPOSITION
AT THE DISPOSAL SITES ATTRIBUTABLE TO DREDGED MATERIAL

Results of elutriate analyses of Savannah, Charleston, and Wilmington dredged
sediments indicate that detectable amounts of nitrogen (as ammonia) and
phosphorus (as orthophosphate) may be released subsequent to dumping (CE, 1975;
JEA, 1979). Releases of trace metals or organics from dumped sediments were
generally not significant (CAppendix A). Rapid mixing of nearshore waters
probably will dilute any released constituents to background levels within hours
after dumping. 1In addition, river discharge and biological uptake may result in
large natural variability, which obscures any effects from dredged material
disposal (Appendix A). It is unlikely that water quality monitoring will detect
any impacts from dumping in the SCW-ODMDS; therefore, it is not recommended.

Appreciable amounts of fine-grained sediments are dumped at the disposal
sites. However, because silts are easily resuspended and transported, the
probability of accumulating fine-grained sediments and subsequently altering
existing sediment texture is low. No accumulation of fines within the Existing
Sites or respective down-current areas were detected during the IEC surveys.
Therefore, monitoring sediment composition is not recbmended.

(5) PROGRESSIVE, NONSEASONAL CHANGES IN COMPOSITION OR NUMBERS OF DEMERSAL OR
BENTHIC BIOTA AT OR NEAR THE DISPOSAL SITES ATTRIBUTABLE TO DREDGED
Q‘IATERIAL

Mobile, demersal organisms are not generally affected by disposal. Benthic

infauna may provide a more effective index for determining dredged material
impacts, particularly tube-dwelling polychaete and amphipod species which are
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susceptible to smothering by released drédged material. However, the composition
of benthic communities within the disposal sites and adjacent nearshore areas
exhibited large seasonal and spatial variability during the IEC surveys (Appendix
A). Dominant infaunal organisms consisted of opportunistic species that occur
within a range of substrates (i.e., fine silts to medium-grained sands). If
future surveys detect infaunal species which are restricted to specific
substrates within and adjacent to the disposal sites and are potentially affected
by dumping, the DE and RA may choose to monitor the abundances of these species.

(6) ACCUMULATION OF MATERIAL CONSTITUENTS (INCLUDIG HUMAN PATHOGENS) IN MARINE
BIOTA AT OR NEAR THE SITES

Resident infaunal species characteristically are small (Appendix A);
therefore, large numbers of animals would be required for tissue analyses.
Previous attempts to collect a sufficient number of individuals of a single
species for field bioaccumulation studies (JEA, 1979) were unsuccessful.
Consequently, JEA concluded that no species occurred at the Existing Charleston,
ODMDS suitable for field bioaccumulation studies. Similar situat:ioﬁs are
expected at.: ‘Savannah and Wilmington. Therefore, subéequent bioaccumulation tests
must be performed in the léboratory. The DE and RA can select appropriate marine
species to test for accumulation of trace metals and chlorinated hydrocarbons
with periodic bioaccumulation analyses.
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Chapter 3

AFFECTED ENVIRONMENT

Chapter 3 describes the envirommental characteristics of
the SAB, wvhere the SCW-ODMDS and alternative disposal areas
" are located. Nearshore waters overlying the SCW-ODMDS are
influenced by river ru:%off arl seasonal weather patterns.
Mid-Shelf and Shelf-break waters are influenced by Gulf
Stream iantrusions and current patterns. Sediments at
SCW-ODMDS are primarily fine to very fine sands. Mid-Shelf
sediments are medium~grained sands; Shelf-break sediments
are sand with silty wmud. The nearshore SCW-ODMDS are
inhabited by diverse and seasonally variable benthic and
nektonic organismgs. Mid-Shelf communities are typically
more uniform and have higher biomass than nearshore
communities. Shelf-break assemblages are influenced by the
Gulf Stream and have relatively low biomass and diversity.

Environmental cluraccetisiics vhich either will affect or be affected by
the proposed dredged material disposal operations are described below.
Characteristics potentially affected by dumping are generally categorized as
either geological, chemical, or biological. Ancillary meteorological and
oceanographic information is also presented in this chapter because natural
physical processes influence the fate of released dredged material and the
impacts of subsequent disposal. A history of the dredging operation, and
commercial and recreational resources which may be affected by dredged
material disposal, are discussed below.

" Reglonal and site-specific characteristics are summarized separately in the
following sections. Site-specific surveys of the Existing Savannah,
Charleston, and Wilmington ODMDS: were conducted by Interstate Electrounics
Corporation (IEC), discussed 1n Appendix A. Site-specific data for the
Alternative Mid-Shelf and Shelf-break areas are unavailable. However,
information provided by previous synoptic oceanographic surveys in Shelf and
Slope regions are suitable for general characterizations of the respective
alternative areas (TII, 1979; USGS, 1979; BLM, 1978 and 1980; Roberts, 1974).
The nearshore, mid-Shelf and Shelf-break enviromments are discussed in the
following sections.



ENVIRONMENTAL CHARACTERISTICS

CLIMATE

Climatic parameters of interest at an ODMDS are air temperature, rainfall,
wind statistics, storm occurrences, and fog. Air temperature interacts with
surface waters 'and, particularly during warm periods, influences the vertical
stability of the water columm. ' Rainfall increasss coastal runoff, thereby
decreasing surface salinity and intensifying vertical stratification of the
water. Coastal runoff may contribute suspended sediments and various chemical
pollutants. Winds and storms generate waves and currents that may resuspend
and transport dredged material. High incidence of fog during various seasons
may affect navigation safety and limit disposal operatioas.

The temperate to sub:fopiul climate of the South Atlantic Bight (SAB) 1is
influenced by the relative location of the Azores high-pressure system. In
winter when the high pressure 1is located offshore at 1its southern extent,
contact between polar and 'tropicai air wmasses results in storms with strong,
gusty winds. - Predominant offshore winter winds are northv'es:erly,‘ although
southwesterly winds are also frequent. Along the coast, winds typically are
from the west with average velocities of 8 to 15 kn. During spring the Azores
High migrates north and west, reaching its northern—-most extent in summer.
Summer is characterized by frequent showers and thunderstorms. Predominant
summer winds weaken and become southerly along the coast, and southwesterly
over the Shelf, with an average velocity of 6 to 10 kn. The frequency of
calms range from 15 to 20Z throughout the year (BLM, 1978).

Precipitation along the coast ranges from 121 to 142 cm/yr. Much of the
precipitation is associated with cyelonic activity, and maximum rainfall
generally occurs from July through Sep:ubct.' Minimum seasonal rainfall
occurs from November to February (BLM, 1978).

Radiation fog is frequent along the coast, but diminishes with distance
from shore. Heavy fog 1s frequent at Savannah, occurring an average 44 days -
per year, but decreases in frequency northward to Wilmington, where heavy fog
occurs about 25 days per year (BLM, 1978).
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Extratropical cyclones are formed offshore between 30°N and 40°N, from
November to April and are associated with strong northeasterly winds (BLM,
1978). Tormados associated with tropical and extratropical cyclones generally
travel in a southwest to northeast direction through SAB, and strike coastal
areas wvith a frequency of approximately 12 per year (1bid'.). Hurricanes
occurring in the SAB in late summer and early sutumn travel east to west in a
curved path, and have an 8Z probability of impinging the southeastern U.S.
Coast (ibid.). Betwean 1901 and 1963, 43 hurricanes and 51 tropical storms
reached the Florida-Georgia coastline, and 27 hurricanes and 15 tropical
storms reached the Carolina coastline (Pequegnat, 1978 from Cry, 1965).

PHYSICAL OCEAROGRAPHY

Physical oceanographic parameters determine the extent of mixing zones,
wvhich influence sediment transport and the chemical enviromment at an ODMDS.
Strong temperature or salinity gradients inhibit or prevent mixing of surface
and bottom waters; waves aid such mixing, resuspend bottom sediments, and
affect water turbidity. Currents, especially bottom currents, determine the
direction and influence the extent of sediment transport into ami out of the
oDMDS . .‘ridal currents, which mey contribute to the trangport of ‘dumped
materials, do not usually add net directional effects.

Shelf Waters of the SAB comprise two hydrographic zones: a neashore regime
and a Shelf regime. A Gulf Stream regime occurs seaward of the Shelf regime,
along the Shelf break. Nearshore waters immediately ad jacent to the coast are
‘composed of river effluent and Shelf Water, and generally d:lineated by lower
temperatures and salinities and high suspended sediment concentrations (NOAA,
1980; Jacobson, 1974; Blanton and Atkinson, 1978). Shelf Waters character—
istically have higher temperatures and salinities and low suspended sediment
concentrations (NOAA, 1980). The Gulf Stream regime 1s characterized by a
seasonally constant temperature and salinity, and low suspended sediment
concentrations. Each of the Existing Savannah, Charleston, and Wilmington
ODMDS are within the nearshore zone; Alternative mid-Shelf and Shelf-Break
areas occur in Shelf and Gulf Stream regimes, respectively.
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NEARSHORE WATERS

Several rivers and coastal marshes discharge low salinity water into the
unearshore zone of the SAB. Maximum river discharge usually occurs in spring.
Off the coasts of Georgia and South Carolina a zone of partially mixed,
turbid, nearshore water extends 5 to 10 mai offshore. Salinity and turbidity
fronts produced by river discharge form a distinct boundary between coastal
and Shelf Waters. The degree of mixing between the two water masses is
dependent on the intensity of horizontal and vertical density gradients and
tidal and wind-generated currents (Blanton and Atkinson, 1978).

Nearshore surface water temperatures vary seasonally from 10° to 25°C under
the influence of river runoff and air temperatures. During IEC surveys water
temperatures varied from 12.6° to 14.0°C at Savaanah, and 13.5 to 18.0°C at
Charleston in March and December, respectively; water temperatures at
Wilmington varied from 17.1° to 28.3°C in November and July, respectively.
Nearshore waters are typically well mixed, thus vertical temperature gradients
are small. )

Surface salinities typically vary from about 32 to 34°/00 with oeuouliy
fluctuating river disharge volumes. During IEC surveys surface salinities
ranged froa 29.8%/00 in March to 30.2°/00 in December at Savannah; from
29.4” /20 in March to 32.7% 00 in December at Charleston; and from 32.5%00 in
November to 34.7%°/00 1n July at Wilmington. The strengths of nearshore
vertical salinity gradients are tidally dependent, reaching a maximum during
ebb tide vwhen low salinity water m:"liea more saline bottom water. The
duration of vertical salinity gradients is related to the extent of tidal-,

wvind-, and wave-generated current mixing (NOAA, 1980; Blanton and Atkinson,
1978).

Longshore currents are controlled largely by seasonal winds. A transient
southwesterly current exists off the coasts of South Carolina and Georgia.
Easterly or southerly nearshore currents occur off North Carolina capes (e.g.
Cape Fear) (Bumpus, 1973). Reversals in longshore current directions are
episodic, lasting for several days, and are asociated with changes in the
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predominant wind direction (Blantom and Atkinson, 1978). Tidal currents are
directed in onshore=offshore directions and are strongest near the mouths of
coastal inlets (ibid.). .

Savannah

The Existing Savannah ODMDS is located within a boundary between the
turbid, nearshore waters and clear Shelf water masses (Oertel, 1976)i
Nearshore current velocities are variable, depending om river discharges and
‘tidal-, wind-, and wvave-driven currents (Oertel, 1979). Net current
velocities are typically less than 0.4 kn along the bottom, although higher
velocities are attained during storm activity. Storms from the northeast are
common in fall and infrequent during spring and summer. The predominant

iongshorc current movement is to the southwest.

Charleston

Velocities of surface and bottom currents at the Charleston ODMDS vary in
‘relation to the intensity of river discharge, tidal currents, and wind and wave
current components. Typicgl current velocitie; of 0.4 kn are similar to those
at the Savannah ODMDS (Neiheisal, 1959). The intensity of nearshore currents
and wave activity affects the exteant of vertical mixing disposal site waters.
Waters overlying the ODMDS may vary seasonally from partially stratified to
completely mixed.

Wilmington  °

The Existing Wilmington ODMDS 1is offshore from Bald Head Island, and
located within a boundary region betwasen coastal water and Shelf Water
' regimes. The Cape Fear area is considered a dynamic, high-energy enviromment
(Anonymous, 1980), and is influenced by discharge from the Cape Fear River and
intrusions of Gulf Stream Waters along the Shelf.

Surface currents in the nearshore zome generally flow to the west, whereas
bqtton currents and littoral drift are oriented towards the east. Large tidal
flows move in and out of the lower Cape Fear River, exhibiting a net westerly
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movement. This westerly surface drift is consistent throughout the year,
unless wvesterly or southwesterly winds exceed 13 kn (Carpenter and Yonts,
1979). Near-bottom currents flowing to the east and southeasé, with
velocities 'up to 1 kn, have been measured inside and to the west of the ODMDS
(ibid.). The predominant littoral drift along the southern face of Cape Fear
is easterly-southeasterly (Langfelder et al., 1968). Seabed drifter data
demonstrate convergence of bottom currents at Cape Fear (Bumpus, 1973).

SHELF WATERS

Shelf Waters are influenced to a greater exﬁenc by periodic Gulf Stream
intrusions than by coastal weather patterns or runoff. Consequently, water
temperatures and salinities are less variable. Seasonal seavater temperatures
typically increase with distance from shore during the winter, from an average
13°C nearshore to 24°C in the Gulf Stream; isotherms para.u;l the coast.
During summer surface seawater temperatures are uniform and averige 27°c
across the Shelf and Gulf Stream. Shelf Waters generally are well mixed and
isothermal throughout much of the year. Shelf-break watc::s may experience
vertical stratification during intrusions of Gulf Stream Waters or offshore
movements of cold, inshore waters along the Continental Shelf (NOAA, 1980).

Surface salinities also tend to increase with distance from shore, ranging
from 34 to 37°/oo over the Shelf (Atkinson et al., 1979). Bottom salinities
typically increase with depth and distance from shore. Vertical deunsity
gradients intensify during intrusions of Gulf Stream Waters (NOAA, 1980).

Circulation ov@t the Shelf is variable and controlled by cross-Shelf
density differences, prevailing wind patterns, and the Gulf Stream (Jacobsonm,
1974; BIM, 1980). A predominant northerly flow exists in winter, spring, and
early summer, resulting from a cross-Shelf density gradient nearshore, and
from frictional drag exerted by the northward flowing Gulf Stream offshore
(Jacobson, 1974). As the cross-Shelf thermal gradient diminishes in summer,
the predominant surface current flows southward over the Shelf, probably due
to cross-Shelf density gradients caused by salinity differences (ibid.).
Surface currents over the Shelf are shown in Figure 3-1. '
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Figure 3-1. Surface Currents Over the South Atlantic Bight Shelf
Source: BLM, 1978
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Bottom currents on the Shelf are influenced by periodic intrusions of the
Gulf Stream (Bumpus, 1973) and by cross-Shelf semidiurnal tidal currents
(Butman and Pfirman, 1979). Off the Georgia and South Carolina coasts the
directions of bottom curreants fluctuate frequently with little consistent
pattern. Tidally induced current speeds range from 0.3 to 0.6 kn over the
Shelf in onshore—offshore directions (ibid.). '

Periodic upwelling is coupled with Gulf Stream intrusions, and supply cold,
nutrient-rich waters to the mid- and outer Shelf. Upwelling in the outer
Shelf occur throughout the year with an average frequency of omne event within
a 2-wveek period; upwelling occurs sporadically during aumer' in the mid-Shelf
region (Lee et al., 1981).

Maximum wave hgislics occur in winter and autumn, associated with wave
fronts from the north and west. Minimum wave heights occur duyring summer and
spring when the wave direction is prinarily' from the south and southwest.
Seas of less than 4 ft (1.2m) occur 592 of the time, whereas seas greater than
12 £t (3.6m) occur between 2 and 10Z of the time (Figure 3-2) (BLM, 1978).

GULF STREAM ¢

The Gulf Stream, which forms the ‘eastern boundary of the SAB, is a fast (2
to 4 kn), deep western boundary current flowing northerly along the edge of
the COntiiental Shelf. The temperature and salinity of Gulf Stream Waters are
seasonally constant at 20° to 25°C and 36°/oo, respectively. Intrusions of
Gulf Stream eddies into Shelf Waters have profound influences on surface and
bottom currents, temperature, salinity, and nutrient concentrations (BLM,
1980; Tenore et al., 1978; Blanton, 1971). .

GEOLOGY

Geological information relevant to a ODMDS includes bathymetry, sediment
characteristics, and ) dredged material characteristics. Bathymetric data
provide informatiomn on bottom stability, persistence of sediment mounds, and
shoaling. The type of bottom sediments strongly influences the composition of
resident benthic biota. Differences in sediment types between natural ODMDS
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Figure 3-2. Frequency of Waves Greater Than 12 ft (3.6m)
in Height in the South Atlantic Bight
Source: BLM, 1978
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sediments and dumped material may be used as tracers to determine areas of
bottom influcncc due to dumping of dredged material. Changes in ODMDS
sediment type by dumping may produce significant changes in chemical
characteristics, and thus change the composition of benthic biota.

The South Atlantic Bight is bounded on the north by the Cape Fear Arch, on
the south by the Florida Peninsula Arch, and on the east by the Gulf Stream.
The coastline of the southern portion of the Atlantic Coastal Plain is
characterized by low-lying barrier islands which front extensive salt marshes
and lagoons. The broad, shallow Continental Shelf extends from a minimum
distance of 15 mmi off the coast of Cape Hatteras, North Carolina, to a
maximum distance of 65 mmi off ancksouville, Florida. The Shelf is an
extension of the Atlantic Coastal Plain, which slopes eastwards towards the
Shelf break with an average gradienc of 36 cm/im (Henry and Hoyt, 1968). The
Shelf break occurs in water depths ranging from 50 to 70m landward of the
Blake Plateau, a broad plain in which water depths range from 690 to 1,000m.

The surfaces of the SAB Shelf and Shelf break comprise three topographic
regions or domains: (1) smooth, (2) undulating, and (3) rough. The smooth
domain extends south from Cape Fear, from the surf zone to the 10m bottom
contour, with the exception of an area southeast of Charleston which is
covered with ridges. An undulating domain extends from the 10m contour to the
Shelf break, and is characterized by sand swells 1 to 5Sm in height and 100 to
4,200m. in width. These sand swells have an easterly trend with 1° to 2°
~slopes. The rough domain, extending south from Cape Lookout, consists of a
20-km~wide belt of rough topography at the base of the Florida—-Hatteras Slope,
with hills 20 to 80m in height (Uchupi and Tagg, 1966).

Numerous reefs are scattered throughout the Shelf. The exact locations of
all patch reefs and continuous hardbanks of the SAB are unknown, although they
may cover an estimated 102 to 202 of the total Shelf area (NOAA, 1980). Hard-
bottom areas identified from side-scan sonar and seismic profile records by
Henry and Giles (1979) are shown in Figure 3-3. Exposed hard-bottom areas are
less common nearshore because of frequent burial by recently deposited
sediments. Seaward of this recent sediment deposition zone, the frequency of
hard-bottom areas increases (Henry ‘and Giles, 1979).. Low relief rocky
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outcrops occur discountinuously in depths of 15 to 25a from Jacksonville to
Charleston. Reefs support large sessile invertebrate and fish communities,
and are used extensively by sportsfishermen (BLM, 1978). Mid-Shelf reefs
occur in depths of 30 to 40m offshore Jacksonville to Frying Pan Shoals. The
density of these reefs is not well known. Terraces and ridges (discomtinuous
reefs) also occur from Southern Florida to Cape Hatteras in water depths of 50
to 80m. Shelf-break reefs are relict features of a lower sea level and have
an algal origin (BLM, 1978).

NEARSHORE ' -

The nufshore sedimentary regime is 5 to 10 mmi in width, and consists of
modern (Holocene) sediments derived from coastal rivers, salt marshes, and
areas north of Cape Hatteras. Nearshore surface sediments are primarily fine-
grained sands (NOAA, 1980). '

Sediments at the Savannah ODMDS consist of a mixture of modern fine-grained
sediments with relict coarse-grained sands (Oertel, 1979). Finer-grained
sediments are more frequent in d;cpet portions of the disposal site, whereas
shallow sections of the site have higher concentrations of medium to coarse-
grained sand with abundant shell fragments (ibid.). Sediments collected from
the Savannah ODMDS during IEC surveys consisted of approximately 942 sand and
4 fines, with median grain sizes of 0.23 to 0.33 ma.

Beach and nearshore sediments occurring in the vicinity of the Charleston
Batlzor entrance are primarily sand size, with a medisn diameger of 0.21 mm and
a range of 0.09 to 0.90 om (Neiheisal. 1959). Percentages of fine-grained
sediments range from 0.1 to 312 and average .32 (ibid.). Higher concentrations
of fines occur closer to shore and within the harbor mouth. Charleston ODMDS
sediments during the IEC surveys consisted of 91 to 972 sand and 2.5 to 4.52
fines ,. vith median grain sizes ranging from 0.18 to 0.42 mm.

Sediments within the Wilmington ODMDS consist of 89 to 982 sand, with
median grain sizes ranging from 0.14 to 0.51 mm. During IEC surveys the
percentage of fines (silt and clay) ranged from 0.3 to 10Z.
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The nearshore zone constitutes “sn effective sediment trap, beyond which
little sediment depositon occurs” (NOAA, 1980; p. 46). Sediment transport
within the nearshore zone is complex due to interactions of wave surge and
tidal currents. Net longshore sediment transport offshore Charleston and
Savannah is southwesterly (Neiheisel, 1959; Oertel, 1979). The direction of
net sediment transport off Wilmington is unknown. However, southeasterly
bottom currents in the vicinity of the Wilmington ODMDS (Carpenter and Yonts,
1979), easterly longshore transport (Langfelder et al., 1968), and easterly
sediment transport from Cape Fear (El-Ashry and Wanless, 1968) have been
reported. ‘

MID-SHELF

The Continental Shelf of the SAB constitutes a transition zone between a
predominantly terrigenous sedimentary province off Cape Hatteras and a
carbonate province off southern Florida (Figure 3-4) (Paull and Dillon, 1979).
The offshore sedimentary regime consists of relict (Pleistocene) sediments
composed of quartz, biogenic calcium carbonate, phosphorite and localized
glauconite. Average grain size 1néreu¢s with increasing distance from shore
out to the Shelf break; sediments typically are well-sorted, medium—grained
(0.25 to 0.50 mm diameter) sands which possess a unimodel and symmetrical
grain size distribution (Figure 3-5) (BLM, 1978). The heterogeneity of
sediment lithofacies indicate that regional mixing and long distance tramsport
of surficial Shelf sediments are not appreciable in the SAB (Butman and
Pfirman, 1979).

Pilkey et al. (1979) and Pilkey and Field (1972) contend that 1little
sedimentary uterial' is presently being added to the Continental Shelf. Most
river-borne sediments are trapped in estuaries, nlthough some suspended
sediments are transported offshore and eventually deposited on the Shelf or
Countinental Rise, or entrained in the Gulf Stream (Pilkey et al., 1979).
Cross=Shelf transport of suspended materials is prevalent in the vicinity of
high-energy capes (e.g. off North Carolina) (Edsall, 1979; Buss and Rodolfo,
1972). Between the capes, nearshore Shelf sediments may be transported
shoreward by storm—generated bottom curreants or tidal currents in shallow
waters (Pilkey and Fields, 1972).
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Figure 3-4. Areal Distribution of Sediment Lithofacies;
~ Cape Romain to Cape Canaveral
Source; Pilkey et al., 1979

3-14




Figure 3-5. Areal Distribution of Mean Grain Size;
Cape Romain to Cape Canaveral
Source: Pilkey et al., 1979
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SHELF BREAK

Sediments along the Shelf-break are typically finer grained than adjacent
Shelf sediments, and consist of fine-grained, calcareous and carbonate sands
and mud (Pilkey et al., 1979). Scouring by bottom currents may result in
resuspension and transport of finer grained sediments.

CHEMISTRY
WATER COLUMN CHEMISTRY

The chemical parameters pertinent to evaluation of a ODMDS include
suspended solids, nutrients important to phytoplankton growth (e.g., nitrate
and phosphate), dissolved and particuia:e,trace elements (e.g., Cd, Hg, and
Pb), and hydrocarbons (e.g., PCB, DDT, and phenol). .

Potential impacts depend on the concentrations of constituents released
from dredged material and physical factors such as mixing and dilutiom rates,
however, because of the transient nature of water masses, adverse effects are

expected to be minor in most cases.

High levels of suspended solids may reduce light penetration through the
water column and thereby inhibit phytoplankton productivity, or clog

respiratory structures of fishes and other organisms.

Nutrients are essential for growth and reproduction of phytoplankton;
however, under certain conditions, and at elevated levels, nutrients may
promote eutrophicatiom with subsequent depletion of dissolved oxygem, or in
the case of ammonia, may be toxic to organisms in the water.

Several trace elements are necessary micronutrients in the life processes
of organisms; however, many can be toxic, such as mercury and cadmium, if
present in relatively high levels in water, or in food sources such as
suspended particulates. Many chlorinated or petroleum hydrocarbons are toxic,
and may be bioaccumulated by marine _organisms if ingested in sufficient
quantities.
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Dissolved Oxygen

Concentrations of dissolved oxygen in surface waters of the SAB are uniform
and typically at or above saturation levels. Concentrations are influenced by
wvater temperature and oxidation of organic matter. Dissolved oxygen in
nearshore waters range from S to 7 ml/liter in surface waters and -4 to 7
ml/liter in bottom waters, with the highest concentrations in winter 3and
lowvest concentrations in summer. Concentrations of dissolved oxygen are
typically lower in Shelf and Shelf-break waters, ranging from 4 to 6 ml/liter
and 3 to 5 ml/liter, respectively. Shelf-break bottom waters may become 40 to
702 undersaturated in dissolved oxygen (Atkinson et al., 1979).

Nutrients

Major nutrient inputs into the SAB are from upwelling of nutrient-rich Gulf
Stream Water and discharge from coastal rivers and salt marshes. Density
fronts 10 mmi offshore Georgia and South Carolina inhibit mixing and nutrient
exchange between nearshore and mid- and outer-Shelf waters (Haines and
Dunstan, 1975; Tenore et al., 1978). Shelf-break upwelling supplies nutrients
to outer-Shelf waters with an approximate frequency of 1 pulse per 2 weeks
throughout the year (Lee et al., 198l). Mid-Shelf surface waters are
infrequently affected by either coastal runoff or upwelling, and are therefore
typically depauperate of dissolved nutrients (Tenore et al., 1978).

Nitrate councentrations in nearshore, mid-Shelf, . and Shelf-break surface
wvaters are generally less than 1 umole/liter (Atkinson, 1978). Episodic
upwelling supplies nitrate to the euphotic zone in the outer Shelf and Shelf
break (Bishop et al., 1980), resulting in concentrations as high as 10
pmole/liter (Lee et al., 1981). River runoff, nitrogen fixation, and nutrient
recycling processes also supply nitrate to nearshore and Shelf Waters.
Nutrient input 4into coastal waters from rivers and marshes is seasonally
variable. Phosphate concentrations are generally less than 0.l pumole/liter in
Shelf and Shelf-break surface waters, but slightly higher (up to 0.5
pmole/liter) 1in coastal waters due to river inputs. Similarly, silica
concentrations are relatively high in nearshore waters (1 to 20 umole/liter)
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due to river discharge, low in Shelf Waters (1 to 2 ;moie/li:er), and increase
with depth at the Shelf break (up to 10 pmole/liter at depths of 100m)
(Atkinson, 1978).

Trace Metals

Trace metal concentrations in Shelf Waters are influenced by Gulf Stream -
intrusions' and, in localized nearshore areas, by river and salt marsh
discharge; (Windom and Betzer, 1979; Windom and Smith, 1972). 1In general,
concentrations of dissolved cobalt, nickel and zinc average 0.17 pg/liter,
1.0 pg/liter and 7.4 pg/liter, respectively, north of 31°N, and 0.06 pg/liter,
0.3 pg/liter and 2.2 pg/liter, respectively, south of 31°N (Windom and Smitﬁ,
1972). Copper concentrations in surface waters range from 0.02 to 0.34
pg/liter; concentrations are lower north of Cape Fear than between Cape Fear
and Cape Canaveral (Windom and Smith, 1979). Major input sources for Cu, Ni,'
and Zn are Gulf Stream intrusions (Windom and Smith, 1972). No cross-Shelf
variations in dissolved trace metal concentrations are apparent, with the
exception of dissolved iiﬂc and mercury, which are higher near river mouths
(BLM, 1978). . < ' .

Concentrations of particulate and dissolved trace metals in waters
overlying the Existing Savannah, Charleston, and Wilmington ODMDS during the
IEC surveys are presented in Table 3-1l. Dissolved and particulate mercury
concentrations were less than 0.08 pg/liter and 0.02 pg/liter, respectively,
at all sites. Windom et al. (1975) reported concentrations of total mercury
ranging from 0.026 to 0.300 pg/liter in nearshore waters of the SAB.
Particulate and dissolved cadmium levels were typically within the respective
ranges of 0.002 to 0.02 pg/liter and 0.01 to 0.06 pg/liter, whereas dissolved
and particulate lead ranged from 0.03 to 0.12 pg/liter and 0.02 to 0.09
pg/liter, respectively. Windom and Smith (1972) reported total cadmium
concentrations ranging from 0.03 to 0.23 pg/liter in coastal waters off
Savannah. Concentrations of total lead ranging from 0.083 to 2.1 pg/liter in
Shelf Waters were reported by Windom and Betzer (1979).
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TABLE 3-1
CONCENTRATIONS OF SUSPENDED SOLIDS,
TRACE METALS, AND HYDROCARBONS IN WATERS OVERLYING
THE SAVANNAH, CHARLESTON, AND WILMINGTON ODMDS DURING IEC SURVEYS

Parameter

Savannah

Charleston

Wilmington

Total suspended
solids (mg/liter)

Particulate Hg

1.65 to 3.95

0.005 to 0.02

0.87 to 2.15

0.009 to 0.019

0.4 to 16.9

0.0007 to 0.003

(pg/liter)

Particulate Cd 0.005 to 0.011 0.002 to 0.005 0.003 to 0.020

(pg/liter)

Particulate Pb 0.063 to 0.077 0.023 to 0.079 0.046 to 0.089

(pg/liter)

Dissolved Hg <0.03 to 0.035 <0.03 to 0.076 0.015 to 0.03

(pg/liter)

Dissolved Cd 0.051 to 0.653 0.040 to 0.493 0.012 to 0.062
* (pg/liter)

Dissolved  Pb 0.079 to 0.114 0.032 to 3.20 0.06 to 0.12

(pg/liter)

PCB's ND Aroclor Aroclor

(ng/liter) 1016:0.296 1016:1.04

Pesticides ND ND pp'DDE:0.04

(ng/liter)

ND = Not detected

Suspended Sediments

Concentrations of suspended sediments are highest in spring, lowest in

sumner, and intermediate in winter and autumm, in response to seasonal
discharges from rivers and resuspension during storms (Doyle et al., 1979).
Suspended sediment concentrations decrease with increasing distance from
shore, ranging from greater than 12 mg/liter in nearshore waters to 0.23
mg/liter at the Shelf break (Table 3-2).
offshore is probably due to dilution and mixing of turbid fresh waters with

large volumes of Shelf Waters (ibid.).

The decrease in concentration
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TABLE 3-2
SEASONAL AVERAGES FOR SUSPENDED PARTICLE
LOADS OVER THE SOUTHEASTERN ATLANTIC CONTINENTAL SHELF
(mg/liter)

Inshore Of fshore

Surface Bottom Surface Bottom

Winter | 2.730 +1.708 |. 3.116 + 6.977 | 0.969 + 0.380 | 1.040 + 0.564
Spring | 12.27 + 1.708 | 9.023 + 3.376 0.652 + 0.497 | 0.994 + 0.870

Autumn | 1.099 + 0.111 3.858 + 3.963 0.234 + 0.171 0.280 + 0.138

Mean + standard deviation

Source: Windom and Betzer, 1979

Suspended sediment concentrations at the Savannah, Charleston, and
Wilmington ODMDS during IEC surveys are presented in Table 3-1. A large range
.in total suspended sediment concentrations (0.4 to 16.9 mg/liter) occurred at
the Wilmington Site, whereas smaller ranges (1.65 to 3.95 mg/liter and 0.87 to
2.15 mg/liter, respectively) occurred at Savannah and Charleston ODMDS.

Hydrocarbons .

Shelf Waters contain negligible amounts of petroleum hydrocarbons. Average
seasonal concentrations of dissolved and particulate hydrocarbons in near-
surface and bottom waters of the SAB are presented in Table 3-3. At the
air-sea interface, tar concentrations range from 0.01 to 0.1 ug/liter, derived
primarily from oil tanker traffic in the southwestern Atlantic (Cordes et al.,
1980). Mean tar concentrations of 0.82 pg/nz vere detected in surface waters
20 to 70 mmi offshore Savannah following the blowout of the Ixtoc-1 oil rig in
Campeche Bay. The tar balls consisted of approximately 302 aromatic. hydro-
carbons (Cordes et al., 1980). Dissolved hydrocarbon concentrations in
surface waters average 0.5 pg/liter; particulate hydrocarbons average 0.4
pg/liter and range from 0.1 to 0.2 pg/liter in summer and autumn, and from 0.5
to 0.7 pg/liter in winter and spring. Particulate hydrocarbon concentrations
vary seasonally, whereas dissolved hydrocarbon concentrations are relatively
constant (Lee, 1979).
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TABLE 3-3 :
AVERAGE NEAR-SURFACE AND BOTTOM CONCENTRATIONS
OF PARTICULATE AND DISSOLVED HYDROCARBONS IN SAB WATERS

Average Concentration

pg/liter
Particulate Hydrocarbons

Near Near

Surface Bottom
Winter 0.4 ‘ 0.5
Spring 0.8 0.7
Summer 0.3 0.2
Autumn 0.1 0.1

Dissolved Hydrocarbons

Winter . 0.4 0.5
Spring ' O.Q 0.6
Summer 0.4 : 0.4
Autumn 0.3 0.4

Source: Lee, 1979

Concentrations of PCB's (Aroclor 1016 and 1254)'and pesticides in
Charleston and Wilmington ODMDS waters during IEC surveys are presented in
Table 3-1. PCB concentrations of 0.296 rg/liter at Charleston and 1.32
ng[liter at Wilmington were detected. No dissolved PCB's or pesticides were
detected at the Savannah ODMDS.

SEDIMENT CHEMISTRY

A variety of trace contaminants, such as trace metals, petroleum and
chlorinated hydrocarbons, and other organic materials, commonly expressed as
total organic carbon (TOC), may accumulate in sediments. Elevated levels of
marine sediment contaminants are generally caused by anthropogenic inputs such
as municipal and industrial wastes, urban and agricultural runoff, atmospheric
fallout from urban centers, and accidental spillage.
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Silty and clayey sediments exhibit greater absorptive capacities for trace
contaminants, and have typically higher TOC levels than coarser materials,
because of the large surface area to volume ratios and charge densities.
Accumulation of trace elements, and chlorinated or petroleum hydrocarbons in
sediments, may produce short- or long-term negative effects on marine
organisms. Many benthic organisms are nonselective deposit feeders that
ingest substantial quantities of suspended .and bottom sediments. Thus,
potential bioaccumulation of trace contaminants (e.g., mercury, cadmium, and
lead, and some chlorinated hydrocarbons) by these organisms is an important

envirommental concerm.

Significantly lowered oxygen levels in sedinenta or near-bottom waters may
adversely affect marine organisms. High concentrations of organic materials.
in sediments could lead to anoxic conditions and production of hydrogen
sulfide or metal sulfides. Oxidation of these sulfides is responsible for
much of the initial consumption of oxygen immediately following dredged
material disposal. '

Concentrations of metals in inner-Shelf, mid-Shelf and Slope sediments are
showvn in Table 3-4. Concentrations of individual trace wmetals in bottom
sediments are relatively similar throughout the Shelf, and no significant
seasonal changes are observed (Windom and Betzer, 1979). Metal concentrations
in sediments are strongly correlated with grain size. Slope sediments, which
contain higher percentages of silt and clay, have relatively higher
concentrations of trace metals than coarser-grained Shelf sediments. For
example, sediment concentrations of chromium, iron, nickel, and 2zinc are
consistantly low throughout the Shelf but are relatively higher and variable
at the Slope (Windom and Betzer, 1979). Lead and copper concentratioms in
Slope and Shelf sediments, however, are not significantly different. Windom
and Betzer (1979) postulated that Cr, Fe, Ni, and Zn may be associated with
hydrated ferro—manganese phases, whereas Cu and Pb may be associated with
refractory phases, possibly silicates. Low concentrations of aluminum (Al),
barium (Ba), cadmium (Cd), chromium (Cr), iron (Fe), manganese (Mn),
molybdenum (Mo), nickel (Ni), lead (Pb), and vanadium (V), and the uniformity
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TABLE 3-4
. TRACE METAL CONCENTRATIONS IN
NEARSHORE, MID—-SHELF, AND SHELF-BREAK SEDIMENTS

(pg/8)
~ Nearshore Mid-Shelf Shelf Break
Mean Range Mean Range Mean Range
Al 1.0 0.08 to 3.5 1.2 0.09 to 3.6 4.0 0.2 to 13.8
cd 0.030 | 0.022 to 0.038 | 0.022 | 0.011 to 0.04 | 0.104 0.039 to 0.184
Cr 2.4. 0.5 to 4.2 3.0 2.5 to 3.7 1.0 5.3 to 20.0

Cu 0.28 0.05 to 0.70 0.16 0.08 to 0.23 0.44 ' 0.19 to 0.60
Pb 0.74 0.56 to 0.81 0.83 0.26 to 1.68 0.47 0.30 to 0.68
Ni 0.50 0.28 to 0.81 0.50 0.09 to 0.86 1.4 0.23 to 2.5
Zn 2.0 1.3 to 3.4 1.5 0.8 to 2.4 5.7 0.7 to 7.7

Source: Windom and Betzer, 1979

of concentrations with depth in sediment cores, suggest that anthropogenic

inputs of trace elements to Shelf sediments are minimal (Bothner et al.,
1979).

Concentrations of metals in Savannah, Charleston, and Wilmington ODMDS
sediments during IEC Surveys are summarized in Table 3-5. Typical ranges of
sediment cadmium and lead levels (approximately 0.001 to 0.l pg/g and 0.7 to
4.2 pg/g, respectively) are higher than those reported for other nearshore
areas (Windom and Betzer, 1979). Concentrations of sediment mercury were
consistantly below 0.005 pg/g. Comparable sediment mercury data for nearshore
SAB sediments are unavailable.

Hydrocarbon concentrations are typically low in sediments of the SAB,
averaging 0.6 pg/g and ranging from 0.04 to 2.2 upg/g (Lee, 1979). Concen-
trations of pesticides and PCB's (Arocior 1254) in the Savannah, Charleston,
and Wilmington ODMDS sediments during IEC surveys are summarized in Table 3-5.
Concentrations of PCB's ranged from 0.0l ng/g in Wilmington ODMDS sediments to
0.492 ng/g in Charleston ODMDS sediments. Concentrations of DDE ranged from
0.003 ng/g in Savannah ODMDS sediments to 0.05 ng/g in Wilmington ODMDS
sediments; 0.077 ng/g of DDD were also detected in Savannah ODMDS sediments.
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TABLE 3-5
CONCENTRATIONS OF TRACE METALS,
CHLORINATED HYDROCARBONS, AND PERCENT FINES IN SAVANNAH,
CHARLESTON, AND WILMINGTON ODMDS SEDIMENTS DURING IEC SURVEYS

Parameter Savannah , Charleston Wilmington
Z Fines 4,16 to 4.23 2.54 to 4.52 0.3 to 10.0
TOC (mg/g) | 0.50 to 2.25 0.05 to 12.5 "] 0.1 to 10.2
Hg (pg/g) 0.002 to 0.003 0.001 to 0.005 0.001 to 0.012
Ccd (pg/g) 0.002 to 0.180 0.002 to 0.116 0.002 to 0.047
PY (“/8) 1.1 to 1.6 1.2 to 2.0 0.98 to 7.2
Pesticides | DDE:0.003 DDE:0.027-0.05 DDE:0.01
(ng/g) DDD:0.077
PCB's Aroclor 1254:0.385| Aroclor 1254:0.492 Aroclor 1254:0.01 to
(ng/g) 0.03
Aroclor 1016:0.037 | Aroclor 1016:0.118 | Aroclor 1016:0.08 to
0.26
011 and 0.007 to 0.058 1 0.009 to 0.063 0.013 to 0.144 -
Grease . .
(mg/g)
Sediment 0.27 to 0.33 0.15 to 0.42 0.14 to 0.51
Median
Diameter
(mm)

TISSUE CHEMISTRY

Concentrations of trace metals in SAB macroinvertebrates and finfish (Table
3-6) are highly variable within species (Windom and Betzer, 1979; Windom
et al., 1973). Arsenic, cadmium, and mercury concentrations are low (less
than 1.0 pg/g) in a variety of nearshore and offsﬂbre finfish (Windom et al.,
1973). Variability in trace metal concentrations between different species
may be related to size differences (ibid.) and not, in the case of demersal
fish, to the concentrations of trace metals in adjacent sediments (Windom and
Betzer, 1979).

Tissue concentrations of trace metals in shrimp (Penaeus) from Wilmington
and Savannah ODMDS were analyzed during IEC surveys. Concentrations of
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TABLE 3-6
, TRACE METAL CONCENTRATIONS IN
MACROINVERTEBRATES AND DEMERSAL FISHES

Comse Bame | m e 4 o c e n " v [

Speates (w/®) (vg/0) (ne/®) (ne/0) (na/®) (se/8) (ne/®) (na/8) (se/8) (ne/8)
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Socapseres [Wwmdsead (36 al) | 13 [0 an |1 an | wezan | woan | 16 a0 | 268 an | 0@ s6.4 1)
Jr—— ) 9.9 ©.0 «..0 o s, .8 w.12 . 4.8
Srest Tashere 1200 | we. (e |1em | 1200 [ 2300 | &3 @ | o a0 | 0. m 0.6 (10)
festeme Lissrd fea | 523 as. | aa .0 a1 9.9 w.a 0.% 0. @76
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Sorbenty 2.0 2203, .1 st.29 s o, .19 .17 1. 3.0

Mage: Mnan and ocandard deviscion éry weight bdesis

Soutess Winden and Becser, 1979

0.05 pg/g mercury, 0.18 pg/g cadmium, and 0.29 ug/g lead were detected in
shrimp tissue from the Wilmington ODMDS, while concentration of 0.092 ug/g
mercury, 0.025 pg/g cadmium, and 0.020 ug/g lead were detected in shrimp
tissue collected at the Savannah ODMDS. No data for tissue concentrations of
metals in organisms from the Charleston ODMDS are available.

Concentrations of saturated hydrocarbons in benthic invertebrates range
from 5 to 30 pg/g, and in finfish from 2 to 40 ug/g. Concentrations are
typically higher in summer and autumn than in winter and spring (Lee, 1979).
Small quantities of PCB's (4.56 ng/g of Aroclor 1016 and 0.50 ng/g of Aroclor
1254) and pesticide residues (0.563 ng/g of op'DDE and 0.349 ng/g of pp'DDE)
vere detected in shrimp tissue from the Wilmington ODMDS during the IEC
surveys. Shrimp tissue from the Savannah ODMDS contained higher concen-
trations of PCB's (78.9 ng/g of Aroclor 1016), but no detectable pesticide

residues.
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BIOLOGY

Biota in the water column andAin benthic enviromments of the ODMDS are
described in this section. Water column biota include phytoplankton,
zooplankton, and nekton; benthic biota include infaunal and epifaunal
organisms aand deners;l\ fish. Benthic biota, especially the infauna, are
generally sedentary or sessile, and cannot readily emigrate from areas of
disturbance. Infauna, therefore, are used as important indicators of
envirommental conditions. Dredged material disposal causes only short-term
effects on planktonic communities because of the natural patchiness of the
species and the transient nature of the watermasses they inhabit. Nekton, and
to a lesser degree epifauna, are highly mobile and normally are unaffected by
disposal of dredged material.

PHYTOPLANKTON

Physical processes supplying nutrients to the SAB regulate phytoplankton
productivities in the inner, mid, and outer-Shelf zones. Within the nearshore
zone, vertical mixing and -retention of nutrients discharged from coastal
rivers maintains a persistantly high phytoplankton biomass. Plankton biomass
is relatively low in the mid-Shelf zone because waters are typlcally
,impoverished of nutrients. Episodic Shelf-break upwvelling supplies nutrients
to outer Shelf and less frequently, to mid-Shelf phytoplankton, resulting in
pulses of high productivity (Bishop et. al., 1980). Seasonal patterns in
plaﬁkton production in the SAB are not evident (Haines and Dunstan, 1975).

Haines and Dunstan (1975) measured primary productivity rates of 285 and
132 gC/mzlyr in nearshore and outer Shelf Waters, respectively, off the
Georgia coast; the average Shelf productivity rate was 171 gc/mzlyr. Bishop
et al. (1980) suggest that previous outer Shelf productivity measurements may
have missed ephemeral increases in productivity associated with upwelling
events, and consequently underestimated the yearly primary production rates.
Nearshore production rates, up to 546 gclnalyr, reported by Thomas (1966)
represent some of the highest coastal productivities previously recorded.
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In general, diatoms dominate the phytoplankton in inshore and Shelf Waters,
while coccolithophores are abundgnt in the Gulf Stream (Roberts, 1974; BLM,
1978). Marshall (1971) ideentified approximately 100 diatom species in the
Shelf Waters; dominant species include Skeletonema costatum, Leptocylindrus
danicus, and Nitszchia seriata. Coccolithophores are numerous in the Gulf
Stream and Sargasso Sea; dominant species include Coccolithys huxleyi,
Syracospheara mediterranea, and S. pulchra. Dinoflagellates are ubiquitous in
the SAB during all seasons; major species include Ceratium furca, C. fusus,

and C. tripos. A list of the common phytoplankton species found in the SAB is
presented in Table 3-7.

ZOOPLANKTON

Zooplankton in nearshore vwaters are abundant and dominated by copepods and
meroplankton (temporary planktonic larval stages of coelenterates, poly-
chaetes, crustuceans, molluscs, fish,  and other organisms). Acartia tonsa is
a dominant nearshore copepod species. Other abundant copepod genera include
Oithonia, Corycaeus, Centropages, Euterpina, and, Pseudodiaptomus. Mexo;

plankton are seasonally dominated by shrimp (mainly Penaeus‘), crab, and fish

lgrvae.

Zooplankton are less abundant but more diverse in mid-Shelf and Slope
Waters than in nearshore waters. Specific abundances and diversities may be
associated with different water masses. For example, Bowman (1971) used
copepod associations to identify coastal, Shelf, and oceanic water masses
(Table 3-8). Copepods dominate the offshore zooplankton fauna, although
coelenterates and chaetognaths (mainly Sagitta) are also .abundant. No changes
in zooplankton community structures occur between northern and southern
portions of the SAB (BLM 1978).

SOFT-BOTTOM BENTHOS
Infauna (organisms which burrow in the substrate) and epifauna (organisms

occurring on top of the substrate) in the SAB have been classified into three
assemblages, arranged in bands parallel to shore, corresponding to the
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TABLE 3-7
ABUNDANT PHYTOPLANKTON IN
SHELF WATERS DURING JANUARY 1968

Species Area

DIATOMS

Nitzschia seriata Inshore

Bacteriastrum comosum Inshore

Asterionella japonica Inshore

Chaetoceros affinis Inshore

Skeletonema costatum Inshore

Chaetoceros decipiens Inshore

Leptocylindrus danicus Inshore

Rhizosolenia stolterfothii Inshore

Nitzschia closterium Inshore

Nitzschia delicatissim Inshore
COCCOLITHOPORES

Coccolithys huxleyi Widely distributed

Umbilicosphaera mirabilis Widely distributed

Source: From Hulbert and MacKenzie, 1971

TABLE 3-8
: GROUPS OF CALANOID COPEPODS
ASSOCIATED WITH WATER MASSES IN THE SOUTH ATLANTIC BIGHT

Vatér Mass

Coastal Shelf Oceanic
Acartia tonsa Paracalanus parvus Calanus minor
Labidocera aestira Centropages furcatus | Undinula vulgaris

Eucalanus pileatus Euchaeta marina
Temora turbinata Clausocalanus furcatus

Source: Bowman, 1971
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nearshore, mid-Shelf, and Shelf-break regions (Table 3-9) (Day et al., 1971).
The diversity, bianass,.and composition of each assemblage may be influenced
by water depth, temperature, substrate type, and primary productivity of
overlying waters (Tenore, 1979; Tenore et al., 1978; Hansen et al., 198l).
The boundaries of these three assemblages may shift seasonally in response to
hydrographic conditions (George and Staiger, 1979). ...

Nearshore

The diversity and biomass of nearshore infaunal communities exhibit
considerable spatial and temporal variability; thus, seasonal patterns are
unpredictable (Frankenberg and Leiper, 1977). Hansen et al. (1981) suggested
that nearshore benthic communities may be limited by “...an unstable
sedimentary regime and low nutrient input...” Macrofaunal biomass values (for
a station close to the Savannah ODMDS) of 9.7g wet wt/m in March and 8.0g wet
wt/m in June have been reported by Tenore et al. (1978) and Hansen et al.
(1981). Seasonal changes in biomass may reflect larval recruitment or a

.response to increased primary pro@uttivity (1bid.). Common macroinfaunal
organisms of nearshore, fine-sand substrates include polychaetes (Spiophanes
bombyx), bivalves (Tellina spp.), and cumaceans (Oxyurostylis smithi) (Boesch,
1977).

Common macrofauna of the Savannah, Charleston, and Wilmington ODMDS during
the IEC surveys are described in Appendix A and summarized in Table 3-10.
Infaunal assemblages were dominated by suspension and &eposit-feeding
polychaete and crustacean species. Abundances of the dominant species were
both spatially and seasonally variable at each disposal site.

Epifauna in the nearshore regime are typically eurythermal (tolerant of
large temperature ranges). Common nearshore species include commercially
important penaeid shrimp (Penaeus aztecus and Penaeus setiferus) and blue
crabs (Callinectes sapidus), which occur in sandy-mud substrates influenced by

river runoff. Large seasonal variations in the composition and abundances of

nearshore epifaunal communities are common (George and Staiger, 1979).
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TABLE 3-9
MACROFAUNA SPECIES CHARACTERISTIC OF THE INSHORE,
OUTER SHELF AND UPPER SLOPE ZONES OFFSHORE NORTH CAROLINA

Outer Shelf Upper Slope

Inshore Surf to 20m (40 to 120m) (160 to 205m)
Renilla reniformis Aspidosiphon misakiensis Oclontosvllis sp.
Glycera dibranchiata Nephtys squamosa Nephtys squamosa
Goniadides sp. Onuphis nebulosa Lumbrineris cruzensis
Hemipodus roseus Prinospio dayi Prionospio dayi
Diopatra cupree P. pinnata P. steenstrupi
Magelona papillicornis Chaetozone setusa Chaetozone setusa
Polygordius sp. Ampharete ecutifrons Unciola irrorata
Platyischnopus sp. Chione sp. Cadulus egassizi
Protohaustorius sp. Cadulus carolinensis Rucula delphinodonta
Pagurus spp. Astropecten cf. erticulatus Thyasira cf. obsoletus
Dissoclactylus mellitae
Ensis minor

Spisula ravenelli
‘Mellita quinquiesperforata
Branchiostoma caribaeum

Source: Day et al., 1971

During IEC surveys epifauna collected at the Savannah, Charleston, and
Wilmington ODMDS included the rock shrimp (Sicyonia brevirostris), squid
(Loligo pealii), and echinoderms (Asterias forbesii). In general, large
numbers of commercially important penaeid shrimp or portunid crabs did not
occur within the disposal site.

Mid-Shelf

The composition of the macrofaunal communities on the mid-Shelf are more
uniform than, and distinct from, the nearshore communities (Dorjes, 1977). A
coarse-gsand Shelf community may characteristically include bivalves (Chione
sp.), polychaetes (Onuphus spp.), and cephalochordates (Branchiostoma
caribaeum) (Bouct_n, 1977). Biomass and density of the mid-Shelf benthos are
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" TABLE 3-10
COMMON MACROFAUNA GENERA
FOUND IN THE NEARSHORE SOUTH ATLANTIC BIGHT

Group Genera

Polychaetes Nereis

Glycera
Heteropodarke
Prionospio

Spio
Mediomastus

Aricidea

Cumaceans ' Czélasgis
’ Oxyurostylis

Amphipods Acanthohaustorius

Ampelisca
Photis

Trichophoxus

Trion
Unciola

Decapods Callianassa
Micropanope

Pinnixa
Portunus

Echinoderms Amphiura
Asterias

Sipunculids Aspidosiphon
Golfingia

Cephalochordate Branchiostoma

Sources: TII, 1979; IEC, 1979 (Appendix A)
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typically higher than either the nearshore or Shelf-break benthos, and may
“result from intrusion-related biological production” (Tenore, 1979).
Patchiness in the densities of mid-Shelf macrofauna may also be related to the
relative frequency of upwelling events, and subsequent increase in biological
productivities (Hansen et al., 198l1). In addition, frequent substrate
agitation from wind-induced and tidal current scouring may limit the biomass,
density, and species composition of infaunal species of the mid-Shelf (Tenore,
1979). ’

Common Shelf epifaunal species include starfish (Astropecten and Luidia),
crab (Calappa flamea), and rock shrimp (Sicyonia brevirostris) (Boesch, 1977).
Epifaunal biomass are typically low, but may vary seasonally in response to
seasonal migrations of epifauna species over the Shelf (George and Staiger, °
1979).

Shelf Break

Shelbereak macrofaunal communities are relatively heterogenous, and
influenced by depth, water temperature, and sediment composition '(Tenore,
1979). Aburidant infaunal species on the Shelf-break include polychaetes

(Exogene verugera and Cossura longicireata), amphipods (Ampelisca agassizi),
and spinculans (Onchnesoma steenstrupi) (Boesch, 1977). The density and

biomass of the Shelf-break macrofauna are significantly lower than those on
the Shelf (Tenore, 1979).

Epifaunal species on the Shelf break are typically stenothermal (intolerant
of wide temperature ranges), and characterized by squid (Loligo pealii) and
crabs (Cancer borealis and Cancer irroratus). The biomass of Shelf-break
epifauna is also low relative to the Shelf.

HARD-BOTTOM BENTHOS

Epifaunal communities associated with hard-bottom areas have a high
divergity of algal and invertebrate species. These communities constitute one
of the most diverse biotic assemblages in the SAB and consist of both
temperate and tropical species. Although the specific compositions are
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generally umknown, typical inhabitants include sessile sea pens, sea fans, sea
whips, hard corals, hydroids, anemones, ascidians, sponges and bryozoans
(Boesch, 1977). Sessile species create additional substrate for a myriad of
other invertebrates such as polychaetes, crustaceans, molluscs, and
echinoderms. Many species of dersal. and pelagic fish are attracted to these
reef communities, representing a valuable natural resource.

NEKTON

Finfish can be classified into two broad gfoups: pelagic and demersal.
The pelagic nekton range widely throughout the water column and feed on
plankton or other nekton; examples include whales, turtles, schooling fish
(e.g., herring', jacks, mackeral, and tuna), or solitary fish species (e.g.,
swordfish). -Demersal fish are assoctat_ed. with bottom communities, more
restricted in their movements, and feed predominantly on a wide variety of
benthic invertebrates. . A detailed discussion of coumercially important
pelagic and demersal nekton species (including igvertebrates) is presented
below in t‘he' Fisheries section.

Hard-bottom areas support diverse fish assemblages, especially in Shelf and
Shelf-break regions from Cape Hatteras to northern Florida. The most abundant
species include snappers .(Lucjnnus, Rhomboplites), groupét. (Epinephelus,
Mycteroperca), and porgies (Calamus, Pagrus). Many tropical species of
finfish occur in hard-bottom areas. For example, Huntsman and Maclntyre
(1971) recorded 25 tropical species associated with coral patches in Onslow
Bay, North Carolina. Reef fish species are typically sedentary and restricted
to a relatively small area (within a few kilometers) of the reef or hard
bottom. Hard-bottom areas seaward of the 20m contour are generally more
productive than the shallow-water reefs (NOAA, 1980).

In contrast to‘ ths hard-bottom communities, the demersal fish assemblages
occurring over the soft bottom are both less abundant and diverse. The lack
of sufficient macrofaunal or epifaunal food resources could explain the
limited abundance of demersal fish in these areas. Hake, drums, sea robins,
and flatfish species are among the most common fishes of soft-bottom areas of
the SAB (TII, 1979) (Table 3-11).

3-33



TABLE 3-11
COMMON DEMERSAL FISH COLLECTED
FROM SOFT-BOTTOM AREAS IN THE SOUTH ATLANTIC BIGHT

Tamily - Species Commen Name Pemily = Species Counea Name
CARCRARNINIDAZ (requies sharks) SCIARNIDAR (drwms)

Mestslus raaiy Smsech dogfish Bavetus lspscelstye Jeskkatfe-fish

' Leioycomss xsachyres Spot
RAJIDAR (skstes) NegtieitThns smgricamns Southers kiagfish

Rals egjenteris

COWGRIDAE (esager eels)
Arjoscas op.

CLUPEZIDAE (herrisgs)
Clepeides, waidentified
herrings

DICRAULIDAZ (sachevies)
Aachoe cubess

SYNODONTIDAL (1izsard fishes)
$ymodus fostems
§: Ancorwedive
Irsghisecephalys syope

BATRACEOIDIDAE (toedfishes)
Rorjchehye perveissimes

GADIDAE (codfishes)
Droshicts sarlly
U. floridsmss
I. resiws

OPRIDIIDAE (cusk eels)
Ophidion grayi
Q. pelesepe

STNGRATRIDAE
(sesherses sad pipefish)

Bippocomus erectss
Sragasthus springeri

SERRANIDAZ (eea basees)
Diplectiun formoous

PRIACANTEIDAE (bigeyes)
Iristigeuys ales

CARANGIDAL (jscke and pempenss)
Decapterus pusctytus
Seriels dwmeri}t

POMADASTIDAR (grumts)
Ssewulon gyrolivestwm

SPAXIDAZ (porgies)
kagodon rhomboides

Clesrusee skate

Couger eel

lashere lizsrd=fish
Send diver

Atlsstic uidshipmsa

Carelise heke
Seuthern hake
Spotted hake

Bletehed cusk-eel
Nosasye cusk-eel

Lised seshorse
Bull pipefish

Shert Wgeye

Rewnd scad
Greater amberjeeck

Temtate

Pinfish

2. spheyss
2 ssijeules
2 Sribules
DOTHIDAR (lefteye flounders)
Ascylepeetss dilests
A. gusdressllecs
Bethus op.
che! ascrope
. Srelepeetts fisbriscy
Etropus cregeecys
§- sicreegomse
Passifchchys dencscus
Scophchaigme sqpeeny
$yscivm aicrurwm

CTNOGLOSSIDAR (teugusfishes)
Sysphyetys djsmsdisuns
3 plagiyes
§. szeepilng

BALISTIDAR (triggerfishes
and f1le fishes)
Aluceres schoepfi
Messcsathue cilisges
E. higpidys

OSTRACIIDAE (bexfishes)
Jectephrys trigyster

TETRACDONTIDAE (puffers)
Spbeereides mscylatys

Pearly reserfish

Crested bleasy

Butterfish

Berthers cearedis
Ssndtail sesredin
Lespard csarebia
Bigheed sesrebis

Three—eye flowmder
Ossllated fleowmder

Spotted whiff
Spetfis flownder
Pringed flewmder
Seallasuth flowmder
Summer flownder
VUindowvpese

Chesnel flewmder

Spetted fia touguwefish
Slsshehesk touguefish
Spottail tengusfish

Ovenge tilefish

Triaged filefish
Plesshesd filefish

Serthers puffer

Seures: TII, 1979
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Comparisons of hard- and soft-bottom finfish diversity and abundances
demonstrate the relative importance of hard-bottom areas to the biological
productivity of the SAB. NOAA (1980) concludes “the open—-shelf of the South
Atlantic is primarily a depauperate sandy bottom with only infrequent
emergence of inhabitable reef areas. These so—called live—bottom areas serve
as a biological oases supporting rich demersal populations and occasional
foraging pelagic species.” (p. 74).

MARINE MAMMALS

Marine pammals occurring in the SAB, including cetaceans (whales, dolphins,
and porpoises), pinnipeds (seals and sea lions), and sirenians (manatees), are
listed along with their migration routes, distributidn and primary food
sourceﬁ, in Table 3-12. With the exception of harbor seals (Phoca vitulina
concolor), California sea lions (Zalophus californianus), Atlantic bottlenose
dolphin (Tursiops truncatus), and Florida manatee (Trichgchus manatus), most

of the marine mammal species are typically found in offshore waters (BLM,
1976). Harbor seals, California sea lions, and bottlenose dolphins frequently

occur nearshore and in coastal estuaries (ibid.).

Florida manatees usually occur in inland waterways and the shallow coastal
waters of southern Georgia and Florida, but have been sited as far north as
South Carolina (ibid.).

THREATENED AND ENDANGERED SPECIES

Threatened and endangered species occurring in SAB are listed in Table
3-13. Whales generally migrate northward during summer and southward during
winter through offshore waters of the SAB. Turtles migrate from the Carribean
into the SAB and nest along the ékast from May through late September, where
they frequent shallow reefs and lagoons (NOAA, 1980). Three endangered bird
species also occur within the region; however, only the brown pelican
(Pelicanus occidentalis) is encountered in offshore waters. Brown pelicans

nest at several sites along the southeastern coast, and feed primarily om fish
in nearshore waters. Manatees (Trichechus manatus latirostrus) occur

infrequently off the coasts of Georgia and the Carolinas.
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IN THE REGION BETWEEN CAPE HATTERAS AND CAPE CANAVERAL

. TABLE 3-12 4
SPECIES OF MARINE MAMMALS KNOWN TO OCCUR

3-36

Commsn Eame Sciestific Name Population Rigracion Sistridbution Primery Peed Seurce
Black right whale Rubslsens glscislis 1scresst Iseh Rerth Carelinme- Zooplaskton
Jeauary-ilarch flerida copepeds *
Mumpbeck wvhale Megepters sevesaaglise lscressisg Seuthward, vister Rerth Carelias- Erill sad schesling
Flerids fieh
Sei whale Bglsewepters Declitiag We deta Krill, scheelisg
. Sorsalis f1oh, snd copepeds
Sryde whale 3. odent Stsble Ne dats Berth Carelias~ Krill, oquid, smsll
. Tlecida 1ok
Tis vhale - physalve Ne deta Ne data Berth Careliss~ Reill, equid, smsll
¥ Tleride T '
False killer whale Poewdorsa grasgidess Stable Ko dacs North Careline~ Squid sad large fish
Flerids
Killer whale Stable Vo dacs North Atlsatic- Squid, fish, cea
Qesimus otea Tlecide turties,ces birds,
and other memmels
Shert=fiamed GClobicephals megrothynchs Stabhle We streug sesscnsl Worth Carelins~ Squid sad fish
pilet whale ssvensat Tlerids
Spers whale Physeter catodes Above ssxiswm | Nerthward, spriag Nerth Carelime~ Squid and fish
substange ond -;: southsord Fleride
levels fall
Pyguy killer whale Jeress sttesvets Stable Roms Necids Squid
Pygmy spers whale Regis bdreviceps Stable L North Carelime- Squid
PNecide
Duarf spers whale K. simeg Seable Wo data North Careliss~ Squid
PNecide
Antillesn besked whale| MNesopleden europsens Seable Weo daca North Careline= Squid
Pleride
Tree's besked whale Nesopleden mirys Stabls Wo dats Worth Carelias~ Wo dats
Tlecids
Demse basked whale N. densfirestris Seadle We dats Weorth Careline~ Squid
Plerids
Geooe besked whale 2iphive caviroecris Stable Vo dacs Worth Carelins- Squid
Tleride
Rsugi—toeth whale Stess bredasensis Stabdle Vo daca Weorth Careliss- Squid
Tlecids
Risee's delphin GCrampus grisews Stable Vo daca Seuth Carslins Pish sad equid
Seddlebask dolphin Delphinys dolphis Stable W daca W decs Wo deta
Bettlemmese dolphin Tursieps srymcatus Stable Rerthwerd=sumner Iashers, Nerth Pich, oquid, asnd
Seuthwaré-vister Careline-Tlorids ervstacesns’
Spiaser dolphin Stesells lowgiveecris Stable Bo dsts Berth Cavelise~ Squid '
Merids
Sridled delphin $. frowtalis Stable Bo dacs North Careline~ Squid sad small fish
Flerids
Spected dolphin $. plagieden Stable Continencal Shelf, ssves Berth Cavelins~ Squid
inshere, spring; tleee teo | Plerida
sheve, spriag sad owmmer
Hacbor perpeise Phoceens phoceens Stable L Pemlies, Sewth & Betten fish, sellsscs
Worth Carelisss eed crascacesns ’
Vest Iadias memstee Irichechys manatws Stable ood Borthward iz summer iate South Carelime- Aquatic vegetation
(Nerids) iscressing shallev wveters asd vers Tlerida
epcings sad rivers
Califersis sea lios Zalophus califorismws Teral epecies | No dats Seuth Carelime- Squid sad mmall tish
fow Pleride
Rarber sesl Phecs vitulina csmcolor Peval species | Wo docs Berth Carelime~ Tieh, ®elluecs, sad
fov Kt PNerida crustaceses
Nooded seal Cystophers cristacy Petal species | Wo data Berth Carelinme~ Tieh, selluecs, sad
fow Plerida eTustaceass
Seurcs: Caldwell asd Gelley, 1965




ENDAﬁG!R!D AND THREATENED SPECIES

TABLE 3-13

Common Name Specific Name Status

Whales

Blue whale ‘Balaenoptera musculus E

Bowhead Balaena mysticetus E

Finback Balaenoptera physalus E

Humpback Megaptera novaeangliae E

Right Eubalaena sp. E

Sei Balaenoptera borealis E

Sperm Physeter catodon E
Turtles

Green sea Chelonia mydas E*

Hawksbill Eretmochelys imbricata . E

Kemps ridley Lepidochelys kempi e’

Loggerhead Caretta caretta T**

Olive ' Lepidochelys olivacea 'ET
Fishes

Shortnose sturgeon Acipenser brevirostrum E

Sirenians

West Indian manatee Trichechus manatus latirostrus E
Birds

Bald eagle Haliaeetus leucocephalus E

Brown pelican Pelicanus occidentalis E

Peregrine falcon Falco perigrinus E

E = Endangered
T = Threatened

*
Rare north of Florida

1 Range unknown

A}

*k
South Carolina and Georgia; nest along North Carolina coast

Source: NOAA, 1980
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The short-nosed sturgeon (Acipenser brevirostrom) occurs in estuaries and
nearshore waters from central South Carolinma to southeastern Canada. Although
the sturgeon is protected, the populations continue to decline as a result of
accidental capture by shad fisherman (BLM, 1980).

HISTORY OF DREDGING ACTIVITIES
SAVARNAH

Prior to 1822 channel depths of 13 ft (4m) existed between the Port of
Savannah and the Atlantic Ocean. Congressional authority for maintenance of
Savannah Harbor was granted in 1829, and between 1868 and 1872 the U.S. Corps
of Engineers (CE) was authorized to maintain 10.5 ft (3.2m) channel depths.
Dredged sediments from the entrance channel were dumped at the seaward edge of
the outer tidal delta (Oertel, 1979). Navigational improvements required
deepening the entrance channel to 26 ft (7.9m) in 1902, 30 ft (9.1m) in 1930,
and 34 ft (10m) 1in 1945, to accommodate larger and deep-draft vessels. 1In
1967 the controlling depths of the entrance channel were incti'ased to 42 ft
(13m), and the channel widths to 600 ft (183m), and have subsequently been
maintained from the seaward end of the entrance channel to the mouth of the
Savannah River.

Dredged sediments were dumped in the vicinity of the seaward end of the
tidal delta until 1964, when the boundaries for a specific ocean disposal site
were defined. The Existing Savannah Site is a 3.6 miz area, 3.7 omi from
shore, due south of the entrance channel, with an average water depth of
ll.4m. Maintenance dredging generally occurs from June to January in the
entrance channel and Savannah River. Approximately 1 million yd3 of sediment
are dredged annually from the 10.8 mmi entrance channel.

CRARLESTON

The Charleston Barbor Project was authorized by the River and Harbor Act of
18 June 1878, and updated in 1940, 1945, and 1960, and specifies entrance
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channel depths of 35 ft (llm) and 1,000 ft (305m) channel widths. The Project
also provides a 40-ft depth and 1,000-ft width "to be presented ouly as found
necessary in the interest of national defense..” (CE, 1976; p.l). Since
1965 dredged materials, ranging in volume from 370,000 to 1.4 million yd3,
have been dredged from the 10 omi entrance channel and dumped in the offshore
disposal site. A harbor deepening project (CE, 1980) would increase the
entrance channel depth from 35 to 42 ft (llm to 13m), extend the channel from
River Mile - 10.4 seaward to the 42 ft (13m) depth contour and dredging new and
enlarging existing turning basins. This work would necessitate dumping an
‘additional 27 million yd3 in the proposed Existing Site. The location of the
Existing Charleston ODMDS was selected on the basis of recommendations by the
South Carolina Wildlife and Marine Resource Department (CE, 1976).

Approximately 9 million yd3 of sediments are also dredged annually from the
inner harbor, landwa.rd of a line between Sullivan Island and Point Cummings,
and placed in various upland and diked disposal areas. The 1942 Santee-Cooper
Diversion Project increased the shoaling rate within the harbor from 500 000
yd3/yr to the present rate of 9 million ydalyr, and resulted in the cubsequent
degradation of the harbor water and sediment quality (CE, 1976). Dredging in
the entrance channel and inner harbor occurs annually from June to January.

WILMINGTON

In 1829 the CE initiated a l0-year dredging and maintenance program for the
Wilmington ship channel, extending from the ocean up to and beyond the
confluence of the Cape Fear and Northeast Rivers. The shipping channel was
widened and deepened to 100 ft (30.5m) and 12 ft (13.6m), respectively, in
1871, and 270 ft (82.3n)'and 20 ft (6.1m), respectively, in 1890. The 1912
River and Harbor Act provided 26 ft (7.9m) depth with a channel width of
400 ft (122m) at the ocean bar, and 26 ft (7.9m) depth and 300 ft (91.4m)
width from the ocean upriver to Wilmington. The depths over t:he\ocean bar
were increased to 35 £t (llm) in 1950 and 40 ft (12m) in 1971, with channel
width of 500 ft (152m).

The Existing Wilmington ODMDS, 1 nmi southeast of the end of Baldhead Shoal
Channel, receives approximately 1 million ydslyr of sediments dredged from
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Baldhead Shoal, Smith Island, Caswell, Southport, and Battery Island Channels.
Annual dredged material disposal volumes are presented in Table 3-14. An
additional 1.4 m:l.l].:tcm‘y'd3 of sediments are dredged annually from the shipping
channel in the lower Cape Fear Estuary, and placed in various diked and upland
disposal areas. Dred‘giﬁg occurs amnually between the months of September and
. Jaauary (CE, 1977). '

DREDGED SEDIMENT CHARACTERISTICS

SAVANNAH

Sediments dredged from the entrance channel to the Savannah River are
compoded of broken shells, gravel, and very fine to coarse-grained sands (CE,
1975). Compositions of Savannah dredged sediments are presented in Table
3-15. Sources of these sediments are littoral sands and fine-grained
river-borne sediments (Oertel, 'i979).

Limited data from bulk chemical analyses of the dredged sediments are
presented in Table 3-16. Concentrations of volatile solids and zinc exceed
EPA “"Criteria for Determining Acceptability of Dredged Spoil Disposal to the
Nations Waters™ (CE, 1975). However, the sediment samples passed the
elutriate test after the 10 times dilution factor had been applied (ibid.).
Biocassay and bioaccumulation tests have not been performed with the dredged
materials.

CHARLESTON

Sediments dredged from the entrance channel to the Charleston River are
composed primarily of quartz sands with some silts and shell fragments.
Results of grain size and liquid-phase analyses of Charleston dredged
sediments are presented in Tables 3-17 and 3-18.
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TABLE 3-14

DREDGED MATERIAL DISPOS£L3V0LUHES (1973 TO 1980)

(yd™)

Savannah Charleston Wilmington

1973 NA 1,159,000 NA
1974 NA 369,000 NA
1975 NA 239,000 NA
1976 1,173,530 NA 1,157,000
1977 1,229,763 1,035,000 218,645
1978 5,118,000 3,141,700 523,800
1979 239,423 719,000 600,000
960, 000 500, 000

1980

NA

NA = Data not available

Source: CE, 1975, 1977, and 1980

TABLE 3-15
COMPOSITION OF SAVANNAH DREDGED SEDIMENTS
Composition (% wt)
Sample Gravel Sand Fines
Number
1 2 96
4 0 98
5 5 93
7 0 72 to 90 10 to 28
Source: CE, 1975
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TABLE 3-16

CHEMICAL COMPOSITION OF SAVANNAH DREDGED SEDIMENTS

*®
Volatile coD Total K 01l and Hg Pb Zn
Solids (Z) | (X) | Nitrogen (Z) | Grease(Z)
(ppm)
Sediments 6.2 4.7 0.06 0.09 0.03 | 12 74
EPA Criteria 6.0 5.0 0.14 0.15 1.0 | 50 | so

*
COD = Chqical oxygen demand

Source: CE, 1975

The results of bioassays, using sediments dredged from Charleston Harbor are
summarized in Table 3-19. JEA (1979) concluded there is no indication of
toxicity in solid-phase bioassay, and no limiting permissible concentration
(LPC) would be equaled or exceeded, with the exception of cadmium, during
dredged material disposal. Chemical analyses indicated that cadmium
concentrations were not significantly greater in liquid phase than in seawater
controls; however, the cadmium levels in the seawater controls were 14 times
higher than the EPA standards for marine waters. No pesticides or PCB's were
Consequently, JEA (1979) concluded

sediments from the entrance channel comply with Federal regulations for safe

ocean disposal of dredged materials.

detected in any samples.

WILMINGTON

Sediments from the entrance channel to the Wilmington Harbor are composed
primarily of medium~ to fine-grained sands with variable amounts of silts and
clay (0 to 302 fines) derived from littoral transport and sedimentation of
riverborne sediments (JEA, 1980). Grain size and chemical analyses of
‘sedment elutriate tests are presented in Tables 3-20 and 3-21, respectively.
Bioassay tests (summarized in Table 3-22) demonstrate that dredged sediments
do not differ significantly from reference sediments in their effect on marine
species. Similarly,

cadmium are not taken up in significantly elevated levels by marine organisms.

biocaccumulation tests demonstrated that mercury and
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TABLE 3-17
COMPOSITION OF CHARLESTON DREDGED SEDIMENTS

Composition (Z wt)
_Quartz | CaCO Rock
Sample | Sand Shel Silt | Clay | Phosphorite | Fragments

1 78 22

2 71 29

3 75 25

4 63 35

5 85 15

6 87 13

7 72 28

8 64 36

9 90 8 2

10 32 2 20 46

1 9 2 7% | 1s

12 20 6 56 18
13 16 4 52 - 28

14 71 10 13

15 79 19 1 1 '

16 60 40 2
17 60 38 2
18 56 42 39
19 36 25 '
20 44 56
21 33 50 17

Source: SCWMRD, 1979
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TABLE 3-18
RESULTS OF LIQUID-PHASE ANALYSES OF CHARLESTON DREDGED SEDIMENTS

Mean Concentration
Disposal Liquid
Constituent Site Water Phase Range
(n= 4) (n = 3)

Noz-ul <0.01 0.34 0.01 to 1.1
NO,-N' ' <0.5 0.05 0.05
NN <0.1 5.3 3.4 to 7.4
op-ro, ! 0.2 0.36 0.2 to 0.84
'roc-cf 10 7.5 11 to 18
01l and Greasez 13 27 11 to 69
As! 0.03 0.04 0.03 to 0.08
Be! 0.3 0.3 0.3
ca’ 0.07 . 0.07 0.06 to 0.07
cel 0.3 0.3 0.3
cu® 0.09 0.07 0.06 to 0.07
Hg® pg/liter 0.1 0.1 0.1
N8 0.42 0.41 0.40 to 0.43
p° 0.50 0.58 0.52 to 0.69
Se6 pg/liter 2 2 2
208 0.13 0.15 0.11 to 0.17

Marine standards suggested by U.S. EPA 1976 Quality Standard for Water
(EPA-440/9/76/023) are:

(1) None suggested - (4) 0.1 times the 96 hour LCq,
(2) 0.01 times the 96 hour LC 0 (5) 0.10 pg/liter
in flowing water biocassays (6) 0.01 times the 96 hour Lcso

(3) 5.0 pg/liter

Note: Values are in mg/liter (= ppm) except as noted

Source: JFA, 1979
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TABLE 3-19 :
BIOASSAY TEST RESULTS OF CHARLESTON DREDGED SEDIMENT

Sample No. ) Cc-14 C-15 C-16 c-17

Suspended Particulate Phase

Grass shrimp 30/30 30/28 29/29 29/27
Silverside minnovs 29/26 | 29n™ | 27730 | 27730
Mysids 29725 | 20727 | 29726 | 29728
Zooplankton 29/27 | 29/28 | 27/28° | 277283

Liquid Phase

Grass shrimp 30/30 30/23 | 29/28 29/25
*
Silverside minnows 29/30 29/1 27/26 27/30
Mysids 29/30% | 27/30 27/27% | 29/28!
Zooplankton 29/30 | 29/28 | 27728 | 27/24
. Solid Phase
Quahogs ' 91/92 91/95 91/91 91/89
Grass shrimp 97/93 97/93 97/95 97/85
Mysids .| 96794 96/97 96 /90 96 /94
Haustorids 100/90" | 100/97 | 100/98 | 100/99

8-hour counts

24=hour counts

48-hour tests

Significantly different from control (0.05 level)

2WN+-

Ratios are coantrol/test sediments. Numbers are total aumber of
survivors at the end of the test. All differences not significant
unless marked by an asterisk (*).

Source: JEA Inc., 1979
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TABLE 3-20
COMPOSITION OF WILMINGTON DREDGED SEDIMENTS

Composition (wtZ)
Sample Sand Sile Clay
1 63 29 8 .
2 85 9 6
3 75 16 9
4 75 20 5
5 77 *21 2
6 98 2 0]
7 100 0 0
8 100 0 0
Mean 84 12 4

Source: JEA, 1980

Levels of petroleum hydrocarbons and chlorinated hydrocarbons were undetec-
table in test organisms. Since the ucso exceeded 1.002,. and none of the
sediment constituents approached the Limiting Permissible Concentration (LPC),
sediments from the entrance channel meet the biological testing criteria for
safe ocean disposal (JEA 1980).

OTHER RESOURCES
FISHERIES

From 1971 to 1976 commercial fishing in the SAB accounted for 6% of the
total U.S. fish landings and dollar value, and provided jobs in processing and
wholesale plants for an estimated 10,000 people (BLM, 1980). Of the four
coastal states in the SAB, North Carolina had the largest fish landings and

annual revenue (BLM, 1980).

The commercial fishieries in the SAB consists of inshore and estuarine,
pelagic, and demersal components. The inshore and estuarine commercial
species consist of oysters (Crasseostrea virginica), clams (Mercenaria

mercenaria), crab (Callinectes sapidus) and shrimp (Penaeus aztecus, P.

duorarum, and P. setiferus). The pelagic component comprises primarily

bluefish (Pomatomus saltatrix), mackeral (Scomberomorus cavalls and S.
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TABLE 3-21
MEAN CONCENTRATIONS OF TRACE CONSTITUENTS
IN LEACHATE OF SEDIMENTS DREDGED FROM WILMINGTON ENTRANCE CHANNEL

. Mean
Parameter Concentration Range
(n=3) T

Amnonia 0.81 <0.1 to 1.9
0il and Grease 356 262 to 487
Aliphatic Hydrocarbons 76 36 to 106
Aromatic Hydrocarbons 9.4 <1.0 to 15.9
Phenol 0.16 0.075 to 0.213
Pesticides

n - Aryl Carbamates <0,001 <0.001

o = Aryl Carbamates <0.001 <0.001

Organochlorine <0.001 <0.001

Organophosphorus <0.001 <0.001
Polychlorinated Bipheﬁyls <0.001 <0.001
Methyl Mercury <0.001 <0.001
Arsenic 3.0 . 2.9 to 3.2
Cadmium 0.53 <0.02 to 1.12
Chromium 51.4 4.7 to 120
Cobalt 8.5 3.4 to 18
-Copper <0.02 0.02
Iron 1,886 1,417 to 2,476
Lead 1.4 l.1 to 1.9
Manganese 295 164 to 547
Mercury : 0.024 0.0043 to 0.041
Nickel : 120 6.4 to 333
Selenium 0.306 0.08 to 0.71
Vanadium 0.621 0.213 to 0.85
Zinc 55.6 31.9 to 89.9

Note: Sediments leached with 1 N HCL; results in pg/liter
Source: JEA, 1980
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BIOASSAY TEST RESULTS FOR WILMINGTON DREDGED SEDIMENTS

TABLE 3-22

SPP LP
Sediment 1
Menidia menidia 30/30/26" | 30/30/27
Neomysis americana 28/25/25 28/24 /23
Acartia tonsa 29/29/30 29/29/29
Sediment 3
Menidia menidia 30/30/30 30/30/30
Neomysis americana 28/25/23 28/2&/18*
Acartia tonsa 29/29/28 29/29/29
Sediment 4
Menidia menidia 30/30/30 30/30/29
Neomysis americana 28/25/26 28/24/21
Acartia tonsa "29/29/29 29/29/30
Solid Phaset
Control Ref. Sed. 1 Sed. 3 Sed. &
Palaemonetes pugio : 100 94 100 97 99
Mercenaria mercenaria 99 100 100 100 100
Neanthes arenaceodentata 99 97 92 97 98

SPP = Suspended particulate phase
LP = Liquid phase

®
Significantly different from reference (p< 0.05, t-test)
t Numbers represent survivors after 10 days out of 100 at start

Numbers of survivors after 96 hours out ‘of 30 at start. Ratios are
control/reference/test sediment. No difference from reference is
satistically significant unless marked by an asterisk (*).

Note:
Source:

JEA, 1980
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maculatus), tuna (Thunous obesus), swordfish (Xyphias gladius), and menhaden
(Brevoortia tzrannus). These species are caught with purse seines and

longlines; fishing is most prevalent during summer. Menhaden are the primary
component of the pelagic fishery, both in weight of landings and dollar value;
however, recent catch data for this species are not available (Martin, 1977).
Demersal species of commercial importance include groupers (Egineghelus
nigritus and E. niveatus), porgies (Pagrus pagrus), snappers (Lutjanus
campechanus and L. vivanus), flounder (Paralichthys dendatus, P. lethostigma,
and P. albigutta), and grunts (Haemulon plumieri). Commercial fishing occurs
~ year-round; however, the highest catches occur during late summer (BLM, 1980).

The SAB is also a major recreational fishing area. The National Marine
Fisheries Service (NMFS) estimated that in 1970 2 million recreational
fishermen fished offshore Georgia and the Carolinas. The estimated value of
the marine recreational fisheries is $300 million (BIM, 1976). Big-game
fisheries occur offshore (over the Shelf break) for sailfish (Istiophorus
.platypterus), marlin (Makaira nigricans and Tetrapturus albidus), and
. bluefish. Pier fishing is restricted to .;outal and 'migra:ory species such -
as croaker (Micropogonias undulatus), striped bass (Morone saxatilis), shad
(Alosa sapidissima), and bluefish. Charter or head boats fish from 5 to 50
mmi from shore, depending on season and target species (BILM, 1976).

SAVANNAH

The Port of Savannah serves both Chatham County, Georgia and Jasper County,
South Carolina. However, the total fish and shellfish landings for Jasper
County are negligible compared to those of Chatham County; therefore the
Jasper County landings have been omitted in the following discussion. A
summary of fish landiﬁgs for 1979 is presented in Table 3-23.

In 1979 approximately 10 million 1b (4.5 million kg) of fish and shellfish
were landed in Chatham County, with a total value of $17.5 millionm,
representing 63X of the State total (NMFS, 1980). Approximately 99% of the
~total Chatham County fish and shellfish catch consists of shrimp, shad, blue
cfabs, and groupers.
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TABLE 3-23
CATCH DATA FOR CHATHAM COUNTY, GEORGIA (1979)

Species Weight (1b) Value ($)
Blue crabdb 2,664,490 466,285
Bluefish — -—
Carp 780 140
Catfish and bullhead 7,953 4,008
Cobia ‘ 105 21
Croaker (unidentified) 18,637 5,423
Dolphin 1,407 1,026
Black drum -— —
Red drum 535 307
Eels (common) 50 44
Flounder 32,908 14,348
Grouper 75,601 64,866
Grunts 907 19
Hickory shad 3,701 1,925
King mackerel 10,394 . 8,014
King whiting 45,795 14,380
Mullet 681 319
Oysters 1,751 1,999
Sea bass 8,348 5,111
Seatrout, Spotted 1,484 1,221
Scup and Porgy 39,563 25,123
Shad | 129,326 | 109,2280
Shrimp 6,480,830 | 16,778,869
Snapper, Red 25,927 54,136
Snapper, Vermillion 4,065 5,416
Snapper (unidentified) 105 138
Spanish mackeral o 1,460 326
Spot ' 150 46
Sturgeon 497 233
Squid 281 106
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TABLE 3-23 (continued)

Species Weight (1b) Value ($)
Tilefish 50 12.5
Triggerfish 203 62
Warsaw grouper 60 4.8
Unidentified finfish 1,731 902

for food

= Data not available
Source: NMFS, 1980

The shrimp fishery is dependent on catches of brown shrimp (Penaeus

aztecus), white shrimp (P. setiferus), and rock shrimp (Sicyona brevirostris).

The commercial fishery for both penaeid species operates within the 15m
isobath, less than 5 mmi from shore (BLM, 1978). The rock shrimp fishery lies
between 12 and 200 mmi from shore. Shrimp are caught over sand and mud
bottoms with purse seines. The sh‘rimp fishing season uténdé from approxi-
mately April to. October. )

Blue crabs and shad are also important inshore commercial species. Crabs
are taken with otter trawls and roller trawls from coastal sounds and
estuaries in summer. Shad are caught throughout the year in rivers and bays
with gillnets. '

Groupers are the major commercial finfish species of the Georgia demersal

fishery. Fishing occurs year-round along high-relief areas of the Shelf break
(BLM, 1980).

CHARLESTON

In 1979 total commercial fish landings in the port of Charleston had a
value of $12.3 million, accounting for 472 of the total South Carolina fish
and shellfish catch revenue (NMFS, 1980b). Weights and value of the

commercial fish and shellfish landings are listed in Table 3-24. Groupers,
blue crab, shrimp, and swordfish are the primary components of the
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TABLE 3-24
FISH CATCH FOR CHARLESTON COUNTY (1979)

3-52

Species Weight (1b) Value ($)
White shrimp (heads off) 1,639,849 6,811,074
Brown shrimp (heads off) 639,751 2,612,800
Pink shrimp (heads off) 3,627 2,837
Rock shrimp (heads off) 399,931 415,351
Blue crad 1,819,315 553,719
Squid 18,965 5,345
Clams 121,839 290,157
Oysters 63,374% 151,296
Bluefish 6,615 1,837
Croaker 6,834 1,399
Flounder 65,834 24,028
Grouper 341,157 257,620
Grunts 5,205 - 735

" Ring whiting 58,339 11,428
King mackeral 33,212 23,291
Menhaden 1,090 89
Mullet 1,844 328
Porgy 243,420 150,671
Scup 22,460 9,875
Seabass 115,031 59,214
Seatrout 4,713 1,219
Shad 3,538 2,295
Snapper, Red 31,514 67,247
Snapper, Vermilion 81,894 118,669
Snapper (unidentified) 6,095 8,954
Swordfish 575,761 723,561
Tilefish 17,718 5,024
Triggerfish 7,804 2,080
* Bushels
Source: NMFS, 1980b



Charleston-based fishery, comprising 902 of the annual catch. The grouper—
flounder fishery is centered in the mid- and outer Shelf. Groupers are taken
in the vicinity of reefs and hard-bottom areas, while flounders are taken over
flat, sandy bottoms. Fishing occurs year-round.

Shrimp fishing for pink, white, and brown shrimp occurs within 3 omi from
shore, and for rock shrimp between 40 and 50 mmi from shore. Shrimp trawlers
operate from May through December; however, the greatest catch occurs in late
summer (BLM, 1976).

WIIMINGTON

Wilmington Harbor provides port facilities for both Brunswick and New
Hanover Counties. In 1974, 5.7 million 1b (2.6 million kg) of finfish and
shellfish were landed in the Port, with an estimated value $5.6 million (NMFS,
1980c). Commercial species and their estimated dollar value for the Port of
Wilmington are shown in Table 3-25. The three major commercial fisheries
components—shrimp, clams, and groupers—account for approximately 59Z of the
total catch. ' '

Pink, white, and brown shrimp are the three main species of the shrimp
fishery. Shrimp fishing off North Carolina occurs from March :htough' December
within 20 mmi of shore, although the major fishery is within 3 mmi of shore.

Small numbers of rock shrimp (Sicyonia brevirostris) also are caught
offshore; however, small populations and low market prices have depressed the
fishery. Clamming is restricted to coastal estuaries and sounds.

Groupers are caught offshore in live-bottom areas on the Shelf and reefs on
the Shelf break in depths of 100 to 400m. PFishing for grouper typically

occurs in summer and fall.
A

MINERAL RESOURCES

Mineral resources in the South Atlantic Bight (Figure 3-6) include
phosphorite, sand, gravel, and ceramic muds which occur at levels presently
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TABLE 3-25
FISH CATCH FOR BRUNSWICK AND NEW HANOVER COUNTIES, NORTH CAROLINA (1979)

Species Weight (lbf Value ($)
Bluefish 374,200 134,678
Croaker 49,400 14,590
Eels (common) 36,000 30,644
Flounders 142,870 62,247
Groupers 649,700 437,217
Grunts : ) 20,400 3,692
King mackeral - 72,300 52,647
King whiting 85,000 23,373
Mullet . 132,200 35,319
Scup/Porgy 367,300 211,831
Sea bass 452,800 230,236
Sea trout 89,200 23,393
Shad 51,800 28,463
Snapper, Red . 59,300 108,222
Snapper, Vermilion 90, 000 132,747
Snapper (unclassified) 114,700 176,035
Spot 207,100 58,673
Striped bass 16,200 23,285
Swellfish 7,600 3,336
Tilefish 17,300 4,151
Triggerfish 9,000 2,679
Tuna 2,300 912
Crabd .1,023, 500 181,832
Shrimp 934,600 2,128,418
Clams 114,200 408,356
Octopus 10,600 13,653
Oysters 114,700 142,286
Others 279,200 204,085

Source: NMFS, 1980c
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Pigure 3-6. Mineral Resources in the South Atlantic Bight and Blake Plateau
Source: Emery, 1968
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too low for economically feasible recovery (BLM, 1976). Outer Shelf mineral
reserves include 45 to 4,500 billion tons of sands and 1.4 to 50 billion tons of
gravel (Dillion et al., 1975). Phosphorite deposits exist in Georgia and North
and South Carolina; however, the extent and value of nearshore deposits are not
known (BLM, 1976).

MARINE SANCTUARIES

Grays Reef, which is approximately 25 nmi south of the Existing Savannah
" ODMDS, is currently the only marine sanctuary in the SAB (BLM, 1980).

SHIPPING

A summary of the major import and export commoditites to and from the Ports of
Savannah, Charleston, and Wilmington is presented in Table 3-26. Most of the
ship traffic servicing ports in the SAB occur 25 to 50 nmi from shore (NOAA,
1980). '

_SAVANNAH

Savannah Harbor supported a total shipping volume of approximately 11 million
tons in 1978 (CE, 1978). Imports and receipts exéeed exports by a factor of two.
Major import commodities include petroleum products, lumber, and cement; major
export commodities include petroleum products, woodpulp, kaolinite clay, and
ﬁeanuCS (CE, 1975). Shipping in Savannah Harbor occurs throughout the year,

except during severe storms.
CHARLESTON

In 1978 Charleston Harbor had a total shipping volume of 9.5 million toms (CE,
1978). Major import commodities are building cement, petroleum products, and
nonferrous ores. Major export commodities include soybeans, paper products, and
lumber.
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TABLE 3-26

IMPORT AND EXPORT COMMODITIES

Harbor Imports Exports

Savannah Residual fuel oil Clay (Kaolin)
Crude petroleum Pulp
Limestone Paper and paperboard
Basic textile products Petroleum products
Iron and steel shapes Peanuts
Coke, petroleum asphalts,

solvents

Charleston Residual fuel oil Farm products
Cement Pulp and paper products
Chemical products Textile products
Plywood Soybeans

Wilmington ~ Residual fuel oil Paper, paperboard and pulp

Gasoline, petroleum
distillates

Iron ore
Fertilizers

Textile products
Tobacco
Fabricated metal products

Source: NOAA, 1980

WILMINGTON

Total shipping volume for the Port of Wilmington in 1978 was 7.4 million tonmns
(CE, 1978);

fertilizers, and ferrous and nonferrous ores are the major import commodities.

imports and receipts exceed exports. Petroleum products,

Tobacco, wood pulp, and fabricated metal products are major export items (CE,
1977).
conditions from winter storms may temporarily interrupt shipping.

Shipping generally occurs throughout the year, although severe wave

MARINE RECREATION

The southeastern coast of the United States is a major recreational area (BLM,
1980). Recreational activities includeﬁfishing (surf, pier, day, and deepsea),
boating, beachcombing, swimming, and shellfishing. A summary of marine related
fecreational activities is presented in Table 3-27.
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MILITARY

The U.S. Navy, with a major base in Charleston harbor, performs a variety o
activities in the SAB, including surface-to—aerial gunnery, bombing and torped
firing, missile firing, and aircraft and submarine operations. Naval Fleet Opertin
Areas cover a major portions of the SAB (NOAA, 1Y80).

TABLE 3-27
MARINE RECREATIONAL ACTIVITIES

State of Saltwater | Shell- Pleasure | Beach-
Residence fishing fishin Swimmin Sailin Boating combin Diving
North

Carolina 1,120 445 1,689 187 693 1,274 70
South

Carolina 396 283 842 76 319 608 34
Georgia 557 251 1,055 | 112 494 732 51

Note: Estimated number of people participating by state of residence and type of
recreational activity (1974)

Source: Mabry et al., 1977
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Chapter 4

ENVIRONMENTAL CONSEQUENCES

The similarity between the dredged material and respective
disposal site sedimants minimizes adverse impacts oun the
ecosystem and public health and safety. Previous use of
the existing sites for dredged material disposal has caused
minor impacts on benthic organisms, temporary increases in
suspended sediment concentrations associated with a
turbidity plume, and temporary mounding. Site~specific
data for mid-Shelf and Shelf-break areas are not available
and no previous dumping has occurred in these regions.

Effects of dredged material disposal, described in this chapter, are
classified under two broad categories: (1) ecosystem and (2) public health
and safety. The ecosystem section describes the envirommental effects of
dredged material disposal and emergency dumping on water and sediment
chemistry and the biota. The public health and safety section includes
effects on commercial and recreational fishing, navigation, and aesthetics.
Unavoidable adverse envirommental effects and mitigating measures, short-term
use versus long-tefn productivity, and irreversible and irretrievable
commitments of resources are discussed. This chapter provides the scientific
and analytical bases for evaluation and comparisons of the alternatives
described in Chapter 2.

Envirommental characteristics of each of the three Alternative mid-Shelf
areas, and each of the three Alternative Shelf-break areas, are comparable to
the other areas within the same respective region. Thus, the envirommental
consequences of dumping at each of the mid-Shelf and Shelf-break areas would
be similar. The fdllawing discussion of envirommental consequences of dumping
in the mid-Shelf region applies to each of the three Alternative mid-Shelf
areas; consequences of dumping in the Shelf-break region apply to each of the
Shelf-break areas.
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EFFECTS ON THE ECOSYSTEM

Specific information for the Existing Savannah and Alternative Charleston
and Wilmington ODMDS and surrounding environment include: (1) IEC (1980)
survey data, (2) investigations of the geological and biological character—
istics of the existing Savannah ODMDS by Oertel (1974, 1975, 1979), (3)
biological, geological, and chemical characteristics of the Existing
Charleston ODMDS by SCWMRD (1972, 1979), and (4) biological and oceano-
graphical characteristics of the Cape Fear Estuary and adjacent nearshore
region by Carolina Power and Light (Anonymous, 1980). IEC investigated the
envirommental characteristics of the Existing Sites and areas immediately
adjacent to the sites to assess the effects of dumping on the marine
enviromment and to augneﬂt historical envirommental data. Results of these

studies are discussed in Appendix A and summarized in the following sectioms.

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

WATER QUALITY

Dumping dredged materials at the SCW-ODMDS should not significantly degrade
the water quality in regions adjacent to the sites. Brokew and Oertel (1976)
concluded that.turbidity increases from dredged material disposal are minimal
compared to the normal background levels. Wright (1978) concluded that at
most dredged material disposal sites increases in turbidity persisted for
only a few hours and, in addition, “storms, river discharge and other natural
phenomena resulted in turbidity increases of much greater magnitude than those
associated with disposal® (p. 48).

Detectable quantities of ammonia may be released during dredged material
disposal, especially from sediments with high percentages of silts (Windom,
1973). Ammonia releases from Charleston dredged sediments were substantiated
by chemical analyses of sediment leachates by JEA (1979). Nearshore
phytoplankton are typically nitrogen limited (Ryther and Dunstan, 1971), thus
temporary and localized increases in dissolved nitrogen may slightly stimulate
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primary productivity. Elevated concentrations of ammonia would be temporary,
and the duration of elevated levels is dependent on rates of nearshore mixing

and phytoplankton uptake rates.

Dredged sediments may also contain elevated levels of certain trace metals
(e.g., zinc) (CE, 1975). However, analyses of liquid phases and leachates,
and calculations of initial dilutions suggest that significant amounts of metals
will not be released at the disposal site (JEA, 1979, 1980). Scavenging of
released metals by suspended sediments and insoluble iron hydroxides occurs
during the release of dredged sediments. After deposition of hydroxides,
adsorbed metals may be released and subsequently become available for biological
uptake (Windom, 1972, 1973, 1975). However, results of the CE Dredged Material
Research Program (DMRP) suggest that releases of metals are transient and
concentrations approach predisposal levels within periods of minutes to hours
after dumping (Wright, 1978).

No consistently elevated levels of trace metals or chlorinated hydrocarbons
(CHC) were detected in disposal site waters during the IEC surveys relative to
either control stations or other .nearshore waters in'che South Atlantic Bight
(Windom and Betzer, 1979; Lee, 1979). However, it is doubtful whether dissolved
or particulate chemical species released from dredged material could be detected

due to the tapid dilution and mixing of nearshore waters.
SEDIMENT QUALITY

Sediments dredged from the entrance channels are derived from both
longshore transport of marine sediments and sedimentation ‘of river-borme
silts. Consequently, dredged sediments are not chemically or physically
different from existing sediments at the disposal sites. No elevated levels
of trace metals, oil and grease, or CHC's in sediments within or downcurrent
from the Existing Sites were detected during the IEC surveys. Similarly,
substantial differences in the disposal site sediment textures relative to
adjacent areas were not detected. These results suggest that previous dumping
at the Existing Sites has not significantly altered either sediment chemistry

or sediment texture.
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BIOTA

In general, dredged material disposal presents four potential problems to
aquatic organisms: (1) temporary increases in turbidity, (2) éhanges in the
physical and chemical characteristics of habitat, (3) smothering by burial,
and (4) the possible introduction of pollutants. It is often difficult to
distinguish adverse effects caused by sediment disposal from changes due to
natural variability in species abundances. Paucity of site—specific data
limit conclusions on the impacts of dumping at the Existing Sites.

Plankton

Effects of dredged material disposal on phytoplankton and zooplankton are
difficult to assess because of high natural variability. The influences of
tidal and river discharges, as well as diel changes in zooplankton abundances,
increase the difficulty of measuring disposal effects. Sullivan and Hancock
(1977) concluded that for most oceanic areas, natural plankton population
fluctuations are so large that field surveys would not be uséful for detecting
the impacts of dredged material disposal.

Dredged material disposal creates a temporary turbidity plume, consisting
of fine-grained silt and clay (CB, 1975, 1976, 1977). Entraimment of
phytoplankton, zooplankton, and ichthyoplankton within a turbidity plume has a
minor potential for localized plankton mortality. Elevated suspended-sediment
concentrations within the disposal plume may inhibit filter—feeding planktomnic
larvae, althdugh the extent of this impact is unknown. However, existing
(background) suspended-sediment levels are high nearshore due to river
discharges, and dumping causes negligible increases in suspended sediment
(Oertel, 1979). FPurthermore, Hirsch et al. (1978) concluded "[m]ost organisms
are not seriously affected by the suspended sediment conditions created in the
wvater column by dredging and disposal operations” (p. 2). Results of the IEC
survey elutriate tests (Appendix A) indicate that releases of soluble
pollutants from dredged materials to receiving waters are negligible.
Therefore, adverse impacts of dredged material disposal on plankton should be
minimal. Static bioassays (discussed in Chapter 3) demonstrate that dredged
sedi—ents from Charleston and Wilmington typically were not toxic to representa-
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tive zooplankton species (Paleomenetes pugio and Neomysis americana). However,

‘toxicity was observed in one of three liquid-phase bioassays of Wilmington
sediments with mysids Neomysis americana)~(JEA, 1979 and 1980). Bioassays have

not been performed on Savannah dredged materials.

Benthos - Benthic organisms at the SCW-ODMDS are exposed to increased
sus;éﬁ&ed sediment concentrations, burial, and temporary changes in water
quality. ‘Effects due to increased suspended sediment concentrations and
alterations of sediment texture are negligible because of high natural
suspended sediment loads and the similarity between dredged material and
disposal site sediments.

Bioassay and bioaccumulation tests with dredged sediments from Charleston
and Wilmington entrance channels were used to investigate the potential for
adverse impacts due to water quality changes caused by ocean dumping on
representative benthic organisms. Solid-phase bioassays 1indicated no
potential for toxicity in the quahog (Mercenaria mercenaria), amphipod

(Neohaustorius schmitzi), or polychaete (Neanthes arenaceodentata). No
bioaccumulation of metals (cadmium and mercury) or petroleum and chlorinated

hydrocarbons were detected in M. mercenaria, which were exposed to Charleston
and Wilmington dredged sediments (JEA, 1979 and 1980). Results of these tests

are summarized in Chapter 3.

Direct effects of dumping (e.g., burial of organisms) are restricted to the
immediate areas of the disposal sites (Hirsch et al., 1978). The authors
concluded, however, that “[t]he more naturally variable the environment, the
less effect dredging and disposal will have, because animals and plants common
to the unstable areas are adapted to stressful conditions and have life cycles
vhich allow them to withstand the stresses imposed by dredging and disposal...
Habitat disruption can also be minimized by matching the physical character—
istics of the dredged material to the substrate found at the disposal site.”
(p. 17). As mentioned previously, the SCW-ODMDS are located in a high-energy
nearshore enviromment, and the dredged sediments are physically and chemically
similar to the existing sediments. Therefore, alterations of the environments
and adverse impacts on the biota within and adjacent to the SCW-ODMDS are
considered minimal. SCWMRD (1979) stated "no effects of dredged material
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disposal [at the existing Charleston ODMDS] were detectable in either
epifaunal or infaunal communities. Such practices have probably had little
lagting impact on the macrobenthos because of the similarity of dredged
materials to the existing sediments of the disposal area.” (p. 47).

Previous investigations of the effects of burial of benthic infauna
demonstrated that adverse impacts are typically limited to non-motile species
(Richardson et al., 1977). Dredged material disposal at the SCW-ODMDS will
smother some non-motile organisms. Consequently, benthic densities and
abundances may temporarily decline.

Recently deposited sediments may be recolonized by motile, infaunal
organisms burrowing up through.drcdged sediments and by opportunistic specles
from adjacent undisturbed areas (Hirsch et al., 1978). Recolonization
typically occurs within several months, although these rates are dependent on
the nature of the dredged sediment (ibid.). Rates are higher in naturally
variable environments (e.g., SCW-ODMDS) and when the dredged sediments are
similar to the existing sediments (ibid.). Many of the dominant species found
within the Existing Sites during IEC surveys are considered opportunistic.
These species may represent an altered community (i.e., altered by dredged
material disposal), although significant differences in specific abundances
between the disposal site and adjacent areas generally were not detectable,
and many of the species present are considered representative of nearshore,
sandy bottom benthic communities of the SAB (Boesch, 1977).

Fish and Shellfish

Sufficient data to characterize the effects of dumping on fish and
shellfish at the 2xist1ng Sites are unavailable. However, results of the DMRP
(Wright, 1978) suggest that fish are not typically affected by dredged
material disposal. The mobility of finfish and shellfish preclude adverse
impacts due to sediment inundation or gill-clogging. Results from bioassays
suggest that finfish will not be affected by acute or long-term exposure to
trace contaminants. Suspended particulate and liquid phases of Charleston

4-6



dredged sediment demonstrated no toxicity to silverside minnows (Menidia
menidia) (JEA, 1979). Toxicity of Wilmington dredged sediment was observed in
one of three suspended particulate phase bioassays using M. menidia (JEA,
1980).

Localized burial of benthic infauna will result in temporary decreases in
fish prey items and may cause localized changes in finfish abundance or
diversity. Similar results.wcre noted during the DMRP (Wright, 1978). The
author concludes that "[s]ome question exists as to whether this behavior
represented avoidance of the [dredged] material or was the result of the
normal seasonality and the sampling techniques that were used.” (p. 5S0). A
study of the effects of dumping on demersal finfish at the Existing Savannah
ODMDS was limited in duration and extent, however a general “attractive
effect” for bottomfeeding fish during disposal operations was noted (Oertel,
1975).

The effects of burial and exposure to higher concentrations of suspended
sediments and trace constituents on shellfish in the Existing Sites have not
been investigated. As mentioned pr;viously, high suspended-sediment
concentrations associated with the turbidity plume may cause damage to
respiratory structures of larval fish. However, results of the DMRP (Hirsch
et al., 1978) indicate that no significant adverse impacts from temporary
increases in suspended sediment concentrations would be expected. Never—
theless, the CE restrict dredging and dumping during spring and summer, when
larval fish abundances are high, to minimize interferences with fish migrating
from the ocean to adjacent estuaries (CE, 1975, 1976, 1977).

Marine Mammals

Dredged material disposal involves negligible risk to marine mammals.
Marine mammals tend to avoid man's activities; therefore, the probability of
_released dredged sediments directly affecting mammals is small. In additionm,
the SCW-ODMDS represent only a small portion of the geographic range of marine

mammals; thus, migration routes and feeding and breeding areas are not
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significantly restricted. The results of biocaccumulation tests (JEA, 1979 and
1980) suggest that contaminants from dredged materials are not concentrated in
the food items of marine mammals; therefore, indirect toxicity is unlikely.

ENDANGERED SPECIES

Several species of baleen whales and sperm whales (Table 3—13) migrate
offshore through the SAB. Infrequent and localized ocean dumping of dredged
material should have no significent effect on the food source or passage of
vhales in the SAB. Manatees and short—-nosed sturgeon occur infrequeantly in
the vicinity of the Existing and Alternative Sites; the habitat or food source
of these species should not be affected by dredged material disposal at the
ODMDS. Endangered sea turtles or brown pelicans may occur infrequently as
transients at the Existing Sites; however, -loggerhead turtles and brown
pelicans nest on coastal beaches directly north (within 3 nmi) of the Existing
Wilmington ODMDS. The effects of ocean dumping at the Alternative Wilmington
ODMDS on turtle and peslican nesting arsas are unknown, but ars not expected to
be detrimental because longshote‘transpott vill move sediments eastward, and
not onto adjacent beaches (Langfelder et al., 1968). Ocean dumping will have
no significant impact on the food source or habitat of bald eagles or
peregrine falcons because these species rarely occur offshore. '

ALTERNATIVE MID-SHELF AND SHELF-BREAK AREAS

WATER QUALITY

Effects of dredged material disposal on water quality in either the mid-
Shelf or Shelf-break regions would not be appreciably different than in
nearshore regions. Dilution volumes offshore are slightly greater; therefore,
released nutrients of trace metals would be diluted more rapidly to background
levels. However, temporary increases in the suspended sediment conéenttccions

would be significantly higher than the background concentrations.



SEDIMENT QUALITY

Greater dissimilarities exist between the physical and chemical charac-
teristics of dredged sediments and sediments covering mid-Shelf and
Shelf-break regions. Sediments in soft-bottom mid-Shelf regions are typically
coarse-grain and resistant to horizontal transport. Dumping in mid-Shelf
regions would add fine-grained, mobile sediments which would alter the
existing sediment texture. Shelf-break sediments consist of fine-grain silts
and muds. Therefore, the median grain size of dredged sediments is larger
than the Shelf-break sediment size. Altering sediment texture may have an
adverse impact on benthic infauna.

BIOTA

Dumping dredged materials in mid-Shelf and Shelf-break areas of the SAB
would alter existing sediment textures and resul; in burial of infaunal and
epifaunal organisms. -The consequences of altering Asedinent' texture in
mid-Shelf and Shelf-break areas are unknown. However, Hirsch et al. (1978)
stated "[w]hen disposed sediments are dissimilar to bottom sediments at the
sites, recolonization of the dredged material will probably be slow and
carried out by organisms whose life habits are adapted to the new sediment.
The nev community may be different from that originally occurring at the
site.” Furthermore, "exotic sediments (those in or on which the species in
question do not normally live) are likely to have more severe effects when
organisms are buried than sediments similar to those of the disposal site.”
(p. 18).

EMERGERCY DUMPING

Distances from dredging areas to the respective SCW-ODMDS vary from
approximately 0.5 to S mmi. Because of proximity of the SCW-ODMDS to the
respec_tive dredging sites, emergency dumping is not considered a significant
problem. In addition, short dumping near the SCW-ODMDS would not cause an
appreciable change in sediment texture.
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If, however, mid-Shelf or Shelf-break disposal areas are used, the
possibility of emergency dumping increases, particularly during marginal or
deteriorating weather condigiou. Potential adverse effects are more likely
offshore because existing sediments are tegxturally different than the dredged
sediments, thus emergency dumping would alter the substrate. Inadvertent
dumping on hard-bottom areas would have severe impacts on productive and
geographically limited ecosystems.

SUMMARY OF EFFECTS ON THE ECOSYSTEM

Effects of dredged material disposal on biota at SCW-ODMDS are limited
primarily to 1localized burial of benthic infaunal organisams. Potential
adverse impacts of dredged material disposal in mid-Shelf and Shelf-break
regions would include burial of benthic organisms and alterations of the
substrate, with the potential for subsequent alteration in the benthic
community.

Results of the DMRP (Hirsch et al., 1978) indicate that “physical habitat
disruptions due to disposal are minimized at sites which have naturally
unstable or shifting substrates due to wave or current action. Habitat
disruptions can also be minimized by matching the physical characteristics of
the dredged material to the substrate found at the disposal site.” The
nearshore region of the SAB, where the SCW-ODMDS are located, is a dymnamic
environment influenced by waves and currents. In addition, dredged materials
are similar to the Existing Site sediments, but texturally dissimilar to
either mid-Shelf or Shelf-break areas. Consequently, adverse impacts due to
dredged material disposal may be less severe at SCW-ODMDS than at mid-Shelf or
Shelf-break areas. )

EFFECTS ON PUBLIC HEALTH AND SAFETY

The impacts of dredged material disposal on human health and economics of
the local area are other primary concerns. Potential impacts of dumping on
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fisheries, navigation, and aesthetics are considered in the following sections
for the Existing and Alternative Sites (SCW-ODMDS) and Alternative mid-Shelf

.

and Shelf-break areas.

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

FISHERIES .

Fisheries resources within the SCW-ODMDS are relatively sparse. In
general, the major portion of the commercial fisheries for penaeid shrimp,
crab, menhaden, and a number of anadromous species, occurs within estuaries
and areas immediately adjacent to the coast (within 3 mmi). Fisheries that
are dependent on reef species (e.g., black bass and snapper) are localized
over the Shelf and not active in the vicinity of the SCW-ODMDS. Thus, dredged
material disposal at the SCW-ODMDS sites has little potential for signifi-
cantly affecting existing fisheries resources. :

Few species of commercial importance have been detected within or
immediately adjacent to the Savannah ODMDS during either the IEC (1979) or
Oertel (1974) surveyé. No hard-bottom areas occur within the ODMDS. There-
fore, effects of dumping on pelagic or reef fisheries should be minimal.

¥

Few commercially important £infish or shellfish were collected at the
Charleston ODMDS during the IEC surveys. The SCWRD (1972) concluded
"[d]isposal in this area has resulted in no significant conflicts with
commercial or recreational fishing interest, as would probably be the case if
the site were located further inshore or offshore.” (pp. 88-89).

Few commercial or recreational fish were captured at the Wilmington ODMDS,
or adjacent control sites, during the IEC surveys. Most commercial species
are taken within the estuary or in the vicinity of Frying Pan Shoals. Shrimp
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are taken from 0 to 20 miles of shore, although the most intense fishing
occurs within 3 mmi of shore. Previous interferences from dredged material
disposal at the Existing Wilmington Site with shrimp fishermen have been
reported (Carpenter, personal communication*). However, dredged material
disposal should have minimal impacts on adult fish or shellfish because
increases in turbidity are negligible and suspended, liquid, and solid phases
of dredged sediments are generally nomtoxic (JEA, 1980). '

A study by Carolina Power and Light identified the nearshore region
surrounding the Wilmington ODMDS as a “"staging area”™ for ocean—spawned fish
larvae migrating into the Cape Fear.estuary (Anonymous, 1980). The effect of
dumping on fish larvae is not known. Ocean—-spawned larvae have a high natural
mortality rate; thus, the impact of dumping on larval fish could not be easily

assessed.

NAVIGATION

The disposal of dredged materials could present two potential problems to
navigation: (1) mounding of sediments within the disposal sites and (2)
interference of the hopper dredge with commercial shipping traffic during
transit to and from the disposal site.

Mounding

Medium—-grained sands released during dumping operations are deposited
directly beneath the path of the hopper dredge. Sand-sized sediments are
relatively stable within the disposal site during nomstorm conditioms.
Sediment mounds are rewvorked by waves and storm currents, and the lighter
sediments are dispersed horizontally (Oertel, 1979). Storm conditions tend to
disperse mounds or displace ridges, “leaving behind a platform that 1is
approximately equal in depth to storm~wave base” (Oertel, 1979; p. 106).
Consequently, long-term sediment accumulation and mounding are precluded at

*op. cit. P 2-29
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the disposal sites. Net udimql: trangport offshore of Savannah and Charleston
is southwestward; thus, dispersed sediment will not be transported back into
the entrance channel. Longshore transport off Cape Fear near the Wilmington
ODMDS is probably eastward; consequently, portions of the dredged sediments
dumped at the ODMDS will be transported eastward.

Interference with Shipping Traffic

Hopper dredges used in maintaining the entrance channels to Savannah,
Charleston, and Wilmington harbors are not as hazardous to navigation as
pipeline or bucket dredges because there is no need for anchor lines,
pipelines, or barges. Intermittent hopper dredge traffic from the dredging
site to the disposal site should not significantly interfere with commercial
shipping traffic.

AESTHETICS

Dredged material .disposal at SCW-ODMDS will result in temporary increases
in surface water turbidity. Turbidity plumes will be dispersed by nearshore
currents, and represent only a minor increase in suspended sediment

concentrations. Excessive noises or odors are not expected.
ALTERNATIVE MID—-SHELF AND SHELF-BREAK AREAS

FISHERIES

Fisheries resources are localized over the mid-Shelf and Shelf-break
regions, especially in the .vicin:lty of hard-bottom areas and Shelf-break
_reefs. The relative importance of hard-bottom areas to finfish species of the
SAB was d:lscusse‘d by NOAA (1980): “omnly 5.7 percent of the entire U.S.
Fishery Conservation Zone is available as suitable habitat for reef finfisgh
species (GMFMA, 1980). The open—-shelf of the South Atlantic is primarily
depauperate sandy bottom ocean with only infrequent emergence of inhababitable
reef areas. These so—-called 1live bottom areas serve as biological oases
supporting rich demersal populations and occasional foraging pelagic species.”
(p. 70).
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Dredged material disposal at mid-Shelf or Shelf-break areas would have
minimal interferences with fisheries. The alternative areas are not hard-
bottom areas; thus, the snapper—grouper fishery imn the SAB would not be
jeopardized. Migratory and pelgic finfish within the vicinity of the

alternative areas are mobile, and capable of avoiding dredged material plumes.
NAVIGATION

Neither the transit nor the discharge phases of dredged material disposal
in mid-Shelf or Shelf-break areas should interfere with commercial shipping.
However, use of offshore sites would be restricted to periods of calm weather
and sea conditions because the hopper dredge cannot operate in rough weather.

AESTHETICS

Dredged material ‘disposal at Alternative mid-Shelf or Shelf-break areas
will not degrade the aesthetic quality of the SAB. Excessive noise or odors
resulting from ocean dumping are unlikely at either locationm. '

SUMMARY OF EFFECTS
ON PUBLIC HEALTH AND SAFETY

Previous dredged material disposal has had no detsctable impact on the
public health and safety at the Existing Sites. Dredged materials do not
contain toxic substances which are accumulated in marine organisms used for
human’ consumption or result in the development of nuisance species. Changes
in disposal site bathymetry because of mounding of dredged sediments are
tuﬁorary, and do not present a hazard to navigation. Finally, dredged
material disposal at SCW-ODMDS will not degrade the scenic quality of the
respective coastal areas. Dredged material disposal in the mid-Shelf or Shelf
break would not produce adverse impacts on public health and safety.
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UNAVOIDABLE ADVERSE
ENVIRONMENTAL EFFECTS AND MITIGATING MEASURES

The envirommental effects of dredged material disposal at the Existing
Sites have not caused an observable degradation of the marine environment
outside the sites. Therefore, mitigating measures to protect the environment
contiguous with the SCW-ODMDS are not needed.

Minor adverse effects have occurred within SCW-ODMDS boundaries.
Unavoidable effects within the disposal site may include temporary changes in
bathymetry and sediment texture, turbidity plumes and releases of soluble
trace constituents, and temporary changes in benthic coumnity‘ composition.
Persistent mounding is precluded by sediment dispersion during winter storms.
Results of bioassay and biocaccumulation tests suggest that Charleston and
Wilmington dredged sediments meet biological testing criteria for ocean
disposal (JEA, 1979, 1980). Periodic monitoring of Savannah, Charleston, and
Wilmington dredged sediments will ensure. that future dumping will not be toxic
to marine organisas.

- RELATIONSHIP BETWEEN
SHORT-TERM USES AND LONG-TERM PRODUCTIVITY

The Existing Sites have been used for approximately 15 years each. Adverse
impacts from previous dumping on the resources of the nearshore SAB (e.g.,
fisheries and mineral and cultural resources) are difficult to quantify.
Nevertheless, results of the DMRP (Wright, 1978) suggest that significant
adverse impacts from _dr.edged naterial disposal on the physical or biological
features of a dynamic and naturally variable environment, as found at the
SCW-ODMDS, are not expected. Therefore, the long-term productivity or
utilization of resources within or adjacent to the SCW-ODMDS should not be
Jeopardized.
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IRREVERSIBLE OR
IRRETRIEVABLE COMMITMENTS OF RESOURCES

Irreversible or irretrievable resources committed to the dredged material
disposal operation at the proposed sites are:

° Logs of energy (f.e., fuel used by hopper dredges)
° Loss of economic resources due to costs of the disposal operation

The losses are insignificant in comparisom with the advantages of disposing
dredged material from the entrance channels at the SCW-ODMDS (Chapter 2).
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CHAPTER S

COORDINATION

PREPARERS OF THE DRAFT KIS

The Draft EIS was issued by the Environmental Protection Agency's Ocean
Dumping EIS Task Force. This document was based on a Preliminary Draft prepared
by Interstate Electronics Corporation Contract No. 68-01-4610. Reviews and
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