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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 <hm12, and 1is approximately 17.3 nmi 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, upon 1its
approval. The second proposed site, hereinafter referred to as the
Alternative Charleston Site is squére shaped, centered at 32°39'l7"N,
79°45'53"W. and covers 3 mnmi2. The site 1is appproximately 10 nmi
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 mmi2, The Alternative Wilmington Site 1is
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 envirommentally acceptable

" ocean l'oc'atiloﬁs for the disposal of dredged materials which couiply with

the envirommental 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 impacts within the site are
unavoidable, but the disposal operations will be regulated to prevent
unacceptable environmental degradation outside site boundaries.

Alternatives to the proposed action.

A

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

vi



Charleston, and Wilmington Ocean Dredged Material Disposal Sites to
expire in February 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 regioms.

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

Federal Agencies and Offices

Council on Environmental Quality
Department of Commerce
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 Transportation
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 Govermments
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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

Skidawa} Institute of Oceanography
University of South Caroltna_
University of North Carolina

Duke University

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

of Envirommental 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:

Envirommental 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
IV, Atlanta, Georgia.
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This Envirommental Impact Statement (EIS) considers permanent
designation of a Savanngh, 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 toms,
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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Pigure S-2. Existing and Alternative Charleston ODMDS

Each year the entrance channels to Savannah, Charleston, and Wilmington
Harbors must be dredged becauss natural processes cause them to shoal.
Approximately 1 million yd3 of sediments are dredged annually from the
entrance channels to esach harbor and dumped in ocean disposal sites adjacent
to the respective dredging areas. Existing ocean dredged material disposal
sites have bsen used 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
congider in its 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 Wilmingtoﬁ 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 tpe 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 1is 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 nean-to 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 Shel f=
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.omass, 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, beathic 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 orgaéisms 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.evaluacing alternatives, and applies the 11
site ielectiou 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.
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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 BNorth
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:'iter'ia (40 CFR
220-229); and other applicable Federal envirommental legislation.

The proposed action in this EIS is the permanent. designation of the Existing
(interim—designated) 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 nmi offshore, has a average
depth of ll.4m, and an area of 4.26 omi2, 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 mmi2, \

It is 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 mmi2 and has a average
d.epth of about 1llm.
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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 wvaters 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 eaviromment, 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 zome of the United
States.

Title I of the MPRSA, vwhich is the act's primary regulatory sectionm,
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 Section
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 its 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,

1-5



ocean disposal sites designated by the EPA pursuant to Sectiom 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 1its ability to carry out its statutory responsibility for
maintaining U.S. navigation éaterways. To continue to maintain the Nation's
wvaterways, the CE considers it essential that environmentally acceptable ocean
disposal sites be identified, evaluated, and permanently designated for
continued use pursuant to Section 102(¢). These sites will be used after
review 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, Charléston, 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 thevEPA 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 argas (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
meet the appropriate requirements of the Ocean Dumping Regulations and Criteria.
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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 Regulai:ions 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 extend the
interim dehignation for thﬁae sites currently under study for a period not to
exceed 3 years, while the remaining sites' interim status wvas extended
indefinitely pending completion of studies and determination of the need for
continuing use.

SITE STUDIES

In mid=1977, EPA, by contract, initiated environmental 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, agrecd'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
interim-designated 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; conéequently, field studies for these areas were
considered unnecessary for disposal site evaluation studies. For the
remaining selected areas, it was 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-1981.
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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). Non—ocean disposal alternatives
(e.g., upland, beach nourishment) 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 ;mblic 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 studjr and the development of the EIS, fulfill
all statutory requirmnts. for the selection, evaluation, and designation of
an ODMDS.

The EIS and supporting documents provide the necessary information to
determine whether the proposed site(s) is suitable for final designation. In
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 alternmative will be selected (no site being designated) or one
or more alternative sites will be selected/designated. Furthermore, final
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site designation infers only EPA's determinations that the proposed site 1is
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 regulations.

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 was 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 _Su.pervisor (a
U.S. Navy line officer) to prevent the illegal deposit of obstructive and
injurious materials in New York Harbor, its ‘ad jacent: and tributary waters, and
Long Island Sourd. 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 Hudson 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
water (Section 10). .

The Fish and Wildlife Coordination Act was passeds in 1958. Its purpose was
“eesto provide that wildlife comservation shall receive equal consideration
and be coordinated with other features of water—resource development
Programs...." The law directed that water-resource projects, including
channel deepening, be performed “"with a view to the counservation 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
£filling of a bay or estuary would result in significant unavoidable damage to

the marine ecosystem.

Passage of the National Envirommental Policy Act (NEPA) of 1969 (PL-91-190,
42 USC Parts 4321-4347, 1 January 1970) reflected public concern over the
environmental effects of man's activities. Subsequently, particular attention
vas drawvn 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) in 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 wvere passed in 1972 that specifically addressed the
control of waste disposal in aquatic and marine enviromments: (1) the Federal
Water Pollution Control 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 municipal vater supplies, shellfish beds and fishery areas
(including spawning and breeding groundb), 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—Comprehensive Research on Ocean Dumping, and Title III--
Marine Sanctuaries. This EIS is concerned 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 inpacis and alternative disposal methods, and provides for
enforcement of permit conditionms. The purpose of Title I is to prevent 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 transportation and disposal of materials into ocean waters
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 radiological, biological, or chemical warfare agents, and all
high=level radioactive wastes. In March 1974, Title I was 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, discussed below under
“International Considerations.” The provisions of Title I include a maximum
criminal fine of $50,000 and jail sentence of up to 1 year for every
unauthorized dump or violation of permit requirements, 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 litigationm.

FEDERAL CONTROL PROGRAMS

chcéal 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 Rngula:ion;') 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 Responsibility

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
managenment

Research on alternative ocean
disposal techaniques

U.S. Department of the Army Issuance of permits for transportation
Corps of Engineers .| of dredged material for disposal

Recommendation of disposal site
locations

U.S. Department of Transportation Surveillance
Coast Guard

Enforcement support

Issuance of regulations for disposal
vessels

Review of permit applications

U.S. Department of Commerce Long-term monitoring and research
National Oceanic and Atmospheric
Administration

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 disposale 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 thai other
envirommentally sound and economically reasonable alternatives do not exist
(40 CFR 227 Subpart C), and (2) compliance with the envirommental impact
eriteria (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 evaluated, the same procedures, -and the same
requirements which apply to the issuance of permits...” for non-l-‘ed'ernl
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
respousible 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. Couse-
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 hea.}th, wvelfare, 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 enviromment, the Ocean Dumping Regulations restrict the

transportation of all materials for dumping, specifically:

Prohibited materials: High=level radicactive wastes; materials
ptodub/:d’ or used for radiological, chemical, or biological warfare;
materials insufficiently described to apply the Criteria (40 CFR
227); and persistcni: 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 cadmaium
compounds; oil; and known or suspected carcinogens, mutagens, or

teratogens.

Strictly regulated materials: Liquid waste coustituents immiscible
with or slightly soluble in seawater (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 if it satisfies any one of the following criteria:

Dredged material is composed predominantly of sand, gravel,
rock, or amy other naturally occurring bottom material with
particle sizes larger than silt, and the material is found
in areas of high current or wvave 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 1is sub~
stantially the same as the substrate at the proposed
disposal site; and (11) 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 pollution. (40
CFR 227.13(b])
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If dredged n.aterial 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... comstituents
in concentrations which will exceed applicable marine water quality criteria
after allowance for initial mixing” (40 CFR 227.6), and that “"biocassays on the
liquid 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
wvhich can demonstrate that dredged materials will not cause' the “occurrence of
significant wmortality 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 concentrationm....”
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 contains only constituents which are:

(1) present in the material only as chemical compounds or
forms (e.g., inert insoluble solid materials) non—toxic to
‘marine life and non—biocaccumulative in the marine -
environment upon disposal and thereafter, or (2) preseat in
the material only as chamical 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 MFRSA the Commandant of the U.S. Coast Guard (USCG) 1is assigned
responsibility by the Secretary of Transportation to conduct surveillance of
disposal operations to ensure compliance with the permit conditions and to
discourage unauthorized 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 1is 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. Surveillancs 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. Therefors, EPA estabiished
criteria for site designation in the Regulations. These include general and
specific criteria for site selection and grocedures for designating the sites
for disposal. 1If 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 Cﬁap:er 2.
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INTERNATIONAL CONSIDERATIONS

The principal international agreement governing ocean dumping 1is the
Convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter (London Dumping Convention), which became /effective 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, ‘the Conveation 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, 2zinc, cyanides, fluorides, organo~
silicon, and pesticides) are not'prohi,bi:ed from ocean disposal, but require
special care. Permits are required for oceaﬁ disposal of materials not
specifically prohibited. The nature 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 thel LDC also allow
exclusions from bioclogical 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 ef 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 enviroonmental
impacts resulting from previous disposal of dredged
materials at the Existing Savannah, Charleston, and
Wilamington ODMDS cousist of temperary 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 ars envirommentally
and economically acceptable for dredged material
disposal. On the basis of previous ase and the absence
of significant adverse impacts, EPA proposes 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 recsive harbor deepening material.

The . proposed acfi.ono (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.
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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 is
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 precludi.ng. 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, r.csults 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 Ogean 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 each time an application for ocean
disposal is made. At that time, the availability of other feasible

alternatives must be assessed. Land-bagsed 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 areas near the mouth of
.Savannah Harbor. However, these areas are used for main-
tenance material from the inner harbor, and using them for
bar channel wmaterial would shorten their wuseful 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 chanmnel. Tybee
Island is the nearest high ground and there 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
envirommental .standpoint, .

'rhe. 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 envirorment. (p. 96).

Futhermore,

essupland disposal areas would temporarily destroy valuable
farmland, wildlife habitat, woodlands and a variety of
plants and bushss. Because of this detrimental effect on
upland areas, and the fact that the biocassay and benthic
studies reveal  wminimal effect from ocean dumping, it
appears that ocean disposal would be the preferred method
ese (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 alteirnative 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 oaly
econcmically 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 are incapable of operating in
an area vhich is so often beseiged by rough seas and
varying currents...At the present 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 a;ccptable for ocean disposal or the cost of
trangporting dredged material to an ocean disposal site is prohibitive.
Upland disposal sites have limited capacities; therefore, 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 wmost practical alternative based on economic,
technical, and environmental reasons (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-gspecific 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:

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

° Locations and boundaries of the disposal sites will bde so chosen
that temporary perturbations in water quality...can dbe... reduced to
normal ambient seavater levels or to undetectable contaminant
concentrations or effects before reaching any beach, shoreline,
marine sanctuary, or knowvn geographically limited fishery or
shellfighery.

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

long range impacts.

(] «..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 which contain valuable economic or cultural resources, support
unique biological communities or endangersd species, or are unavailable for
economical or technical reasons are identified and eliminated from further
consideration. Evaluations of specific alternative sites are based on 11
specific site criteria 1listed at 40 CFR 228.6 of the Ocean Dumping Regu-
lations.

2-5



NEARSHORE

" The physical and biological characteristics of the nearshore regiom of the
South Atlantic Bight QAB) are influenced by coastal proccsies: runoff from
rivers and salt mrshes, longshore sediment transport, winter storm effects,
and anthropogenic inputs. Nearshore sediments cconsist mainly of fine to very
fine-grained s’andn wvith some river—derived silts. Chemical processes are
affected by seasonal nutrient 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‘electiovn 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 tranmsport,
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 water depths of 15 to 25m (BLM, 1978). Due
to frequent and temporary burial by nearshore sediments, the importance of
nearshore ha'rd-bo:tom 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 currently known about the exact locations and numbers of
shipurecks 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 enviromentallyv
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 nmi from shore. in water depths of 8 to
15m, and covers an area of 4.26 mmil, 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

2-7



material disposal has occurred at this site since 1964 and omly minor,
temporary increases in turbidity, smothering of benthic infauna, and sediment
accumulation have been detected (Oertel, 1979). Prior to 1964 an undefined.
area immediately seaward of Tybee Roads was used as a dispoeal 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:

eeothe 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
existence 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 nourishment.

The Alternative Charleston ODMDS is 5 mmi from shore, in water depths of. 10
to 15m, and covers an area of approximately 3 nnizo The envirommental
characteristics of the site (sediment texture and transport, concentrations of
nutrients and trace comstituents, and biological features) are influenced by
river discharge and nearshore currents and waves. The biological assemblage
consists 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 omiZ 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 nmiZ 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, end anadromous finfish). occur
throughout the nearshore Wilmington area; however, these species are more
‘abundant within 3 nmi of shore, and inside the Cape Fear Estuary and adjacent
salt marshes. Additional commercial and recreational finfish species are
concentrated in the wicinity of F:ying Pan Shoals. Coastal beaches on
Baldhead Island are uied as nesting areas by endangered loggerhead turtles -
(Caretta caretta) (BLM, 1978). 1In addition, several shipwrecks considered for
nomination to the National Register of Historic Places are scattered
thtoughbut the nearshore area, from the mouth of the Cape Fear River to Frying
Pan ‘-Shoals (Moore, personal comnnication*).

Tracts within 3 nmi of the shore are unsuitable for dredged material
disposal because of potential interferences with productive finfish and
shellfigsh 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 Omslow 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 significatitly 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:

«eerelocation 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 Iéland, 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 omi?2 Site, 3 omi 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 area 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 region of the SAB
are influenced by seasonal oceanographic and climatic patterns, and episodic
Gulf Stream intrusions. The mid-Shelf is covered with medium—grained sands
with scattered low to moderate relief, hard-bottom terrainm. Rocky reefs
support diverse and productive invertebrate assemblages, and demersal and
pelagic finfish species. Consequently, reefs 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 communities have high biomass relative to nearshore areas, especially

in areas contiguous with reefs (Tenore, 1979).

" Majer criteria for evaluating altemtive mid-Shelf areas are the location,
density, and potential impact of dumping on hard-bottoms. - Hévevcr, 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,
dfedged 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 consideration in selecting dredged material dispooal.situ' (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 omi 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 in 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 generalized mid-Shelf areas offshore Savannah, Charleston, and
Wilmington, respectively, will be considered for dredged utcrial' 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 trends for
these characteristics are minimal; thus, the impacts of dumping in each of the
three areas would be similar.

SHELF BREAK

The physical  and 'chelical charac:e:ist:.lcs' (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 is 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 om the
Shelf, it is perhaps advisable to locate disposal sites outside of known
southwesterly paths of these rings® (p. 557) (Pequegnat, 1978). Nevertheless,

2-12



Pequegnat (1978) suggests that the Shelf break (seaward of the 200m depth
contour) offers an extensive region “favorable for desp~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 offshors 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 BLM (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 2-5)
° Active or proposed BIM oil 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 impra&ticnble. 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 benefic:. 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 nniz; Alternative Charleston ODMDS, 5 nmi from shore,
with an area of 3 mniz; 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 swall (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 1l 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 Figure 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[al([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

Distance
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°39'17"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) (omi) 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 characterized as “hummocky”, with large natural sand ridges (Oertel,
1979). The disposal site is square, approximately 1.9 omi 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 1l to 12.5m. The predominately smooth sandy bottom slopes
to the south. The Alternative Wilmington Site is square within the center of
the Existing Wilmington Site, has an area of 2.9 miz, and 1is 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, spavaning, nursery, and passage activities of commercially
important finfish and shellfish occur on a seasonal basis close to each of the
Existing and Alternative Sites.  However, the most extensive breeding,
spavning, and nursery ncti.vitics occur either in offshore waters or adjacent
estuarine waters. Beaches adjacent to the disposal sites are occasionally

used as nesting areas by endangered ioggcrhend 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 om 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 (Martin, 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 well 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 currents

may disperse dredged materials dumped at these sites. Net sediment transport
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at Savannah and Charleston 1is southwestward, parallel to shore. Sed iment
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 bsaches 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 ad jacent 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 adjace:it to the disposal sites. Thus, use of the
SCW-ODMDS will not adversgly 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 cqas:al beaches is unlikely. However, the density
of hard-bottom areas 1is 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 1).
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 being proposed for designation for this purpose.

Travel time is a component of the total dredging cost. Increased transit
distances to _nid-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 "suirveillance 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
shallov 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 dilp\oul 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 CHARACTFRISTICS 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 rotrnticn 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 transport and vertical mixing characteristics of
dredged material disposal at the Existing Savannah ODMDS, which is 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 curreat
movement. However, reversing tidal currents may cause a larqf percentage of
fine~grained sediments to settle within site boundaries (ibid.).

Surface dnd' bottom current ;clbcities are varisble, depending on the
strengths of the tidal current, wind and wave current, and river discharge
components. 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

vestward across the mouth of the Cape Fear River (Carpenten and Youts, 1979),
.vhilc net eastward-flowing bottom currents adjacent to Cape Fear have been
indicated (Bumpus, 1973; Langfelder et al., 1968). Therefore, sand-sized
sedinments sink rapidly within the site, while some finer—grained materials are
transported westward across, and possibly into, the lower Cape Fear estuary.
Wint;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 1s 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. Currests
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 tramsport 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 wmounding, 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 bdottom
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 .betsistent impacts of dumping on the
concentrations of trace metals or organohalogens could be detected in waters
overlying the rerective 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).

Smotharing of benthic organisms is probably restricted to nom~motile
organisms, such as tube-dwelling polychaete and amphipod species. lMotile
finfish and shellfish generally are capable of escaping from released
sediments. The similarity between drcdgod’uterials and disposal site
sediments minimizes adversg¢ impacts on the bcgthoo due to alterations of the
substrate. Specific recolonization ra.tes by benthic organisms are unknowm,
but may depend on sediment texture, larval recruitment, and burrowing
capabilities of buried organisms (Oertel, 1979). Results of bioassay and
biocaccumulation tests using Charleston and Wilmington dredged sediments
suggest that releases of trace constituents 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 oan
macrofaunal or nekton sbundances due to previous dredged material disposal vas
apparent during the IEC surveys. '

ALTERNATIVE AREAS

Prcvio\:s' dredged material disposal has not occurred in mid-Shelf or
Shelf-bréak areas.
(8) INTERFERENCE WITH SHIPPING, FISHING,
RECREATION, MINERAL EXTRACTION, DESALINATION, 4
FISH AND SHELLFISH CULTURE, AREAS 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, coummercial and recreational f£ishing, 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 within 3 mmi of shore, and in the
immediate vicinity of live~bottom areas. With the exception of the Existing
Wilmington ODMDS, fisheries resources within the Existing and Alternmative
Sites are sparse, and ~dr:cclgetl material disposal will not significantly affect
adjacent nearshore fisheries. Nearshore areas within and adjacent to the
Wilmington ODMDS are used by commercial shrimp fisheries._ The most extensive
fishing -occurs within 3 mmi of shore; hovevcr,. the shrimp fishing grounds
extend up to 20 mmi from shore (Carpenter, personal cmmication*)- 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, desalination, and
mariculture activities do not occur within the disposal sites. Recreatiomal
and scientific resources are extensive throughout the nearshore region, bdut
they are not geographically limited in or near the SCW-ODMDS. Conseqﬁen:ly,
dumping at SCW-ODMDS does not significantly interfere vith 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 o0il exploration.
Mineral extraction, desalination, and mariculture activities do .not occur in
the mid-Shelf or Shelf-break areas.

* R, Qrpentcr, North Carolina Division of Marine Fisheries, 1981
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' (9) EXISTING WATER QUALITY AND ECOLOGY
OF THE SITE AS DETERMINED BY AVATLAELE 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 neu;lhore vaters. River discharges
contribute appreciable quantities of suspended particulates, and smaller
quantities of nutrients and trace pollutants, to nearshors waters.

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.

Copepods, 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 amphipod species, and
‘demérsal fish such as drums, searobins, and flatfish. ;he 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 wvater quality or biological characteristics between areas within the
Exieting Sites and areas adjacent to the sites. Therefore, dredged material
disposal at Existing Sites does not appear to significantly alter extant water
quality or sculogy.
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ALTERNATIVE AREAS

Water quality in mid=Shelf areas beyond 5 omi 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 disposal 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
RECRUITMENT OF NUISANCE SPECIES IN THE DISPOSAL SITE (40 CFR 228.6[a][10])

EXISTING AND ALTERNATIVE SITES (SCW-ODMDS)

'Surveyo of the SCW-ODMDS have not detected the development or recruitment
of nuisance species, and the similarity c;f drcdze_d material to extant
sediments suggest that the development of nuisance s'pccies 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). Numercus charted and uncharted
wrecks occur shoreward of the Alternative Charleston and Wilmington ODMDS
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(Spence, personal commmication ; Moore, personal commmication ). Several

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

.ALTERNAIIVE AREAS

Significant natural and cultural features of h:l.s;orical .mportance have not
been identified in mid-Shelf and Shelf-break areas. Less than 32 of all
pre=-20th Century wrecks identified off the South Carolina coast occur in
waters greater than 3 mai from shore (Spence, personal co-mnica:ion*). It is
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 11 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.ntn, thus
changes in sediment texture and/or chemistry are uﬁlikely.
- S
° Surveillance and monitoring are facilitated because the disposal

siteg are nearshore and in shallow waters.

*Opo Cito, P 2-6
*%p. cit., p 2-9
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® Dredged material disposal at SCW-ODMDS {s significantly more cost

effective.

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

Dredged material disposal in either Alternative mid-Shelf or Shelf-break
areas 1is not recommended for the following reasons:

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

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

cultural resources.

° The additional costs of transporting materials further would be
aisnif;cant.

° Dredged sedinentc.lre 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.

o 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 Criteris. 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 yea;, has caused only
minor. reversible impacts (described in previous sections). Therefore, it is
difficult to assign an upper loading limit, beyond which significant adverse
impacts will occur. It is anticipated that continuation of historic annuél
dredging volumes of approximately 1 million yd3 would have few, i1if dny,
significant adverse impacts. If dredged nmxgrial 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 dredge 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.

2-34



The primary purposé of the monitoring program is 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'rounding 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 gradients
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'rs 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 reciuiranents 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
transport at the Charleston and Savannah ODMDS is 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 siées, thus the dumped materi&l enters the.natutal
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). 1In
addition, the results 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 unot significantly affected and not recommended for
monitoring. Bioassay and bioaccumulation tests should be performed om 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 nontoxic 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 (Appendix 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 detectgd during the IEC surveys.

Therefore, monitoring sediment composition is not recommended.

(5) PROGRESSIVE, NONSEASONAL CHANGES IN COMPOSITION OR NUMBERS OF DEMERSAL OR
BENTHIC BIOTA AT OR NEAR THE DISPOSAL SITES ATTRIBUTABLE TO DREDGED
E‘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 situatioﬁs are
expected ar: ‘Savannah and Wilmington. Therefore, subéequent bioaccumulation tests
must be performed in the 1§boratory. The DE and RA can select appropriate marine
species to test for accumulation of trace metals and chlorinated hydrocarbouns
with periodic bioaccumulation analyses.
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Chapter 3

AFFECTED ENVIRONMENT

Chapter 3 describes the envirommental characteristics of
the SAB, where the SCW-ODMDS and alternative disposal areas
- are located. Nearshore waters overlying the SCW-ODMDS are
influenced by river runoff. arl seasonal weather patterus.
Mid-Shelf and Shelf-break waters are influenced by Gulf
Stream intrusions 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 mud. The nearshore SCW-ODMDS are
inhabited by diverse and seasonally variable benthic and
nektonic organisms. 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.

Envirommental chancterisﬁics vhich ef{ther 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 Savaunnah,
Charleston, and Wilmington ODMDS: were conducted by Interstate Electronics
Corporation (IEC), discussed 1ia 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 colummn. ' Rainfall increases 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 operations.

The temperate to subti'opical climate of the South Atlantic Bight (SAB) is
influenced by the relative location of the Azores high-pressure system. In
winter when the high pressure 1is located offshore at its southgrn extent,
contact between polar and ':ropicni air masses results in storms with strong,
gusty winds. - Predominant offshore winter winds are northw'osterly,. 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 cyclonic activity, and maximum rainfall
generally occurs from July through Sep:enbcr.' 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 is 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). Tornados associated with tropical and extratropical cyclones generally
travel in a southwest to northeast directiom through SAB, and strike coastal
areas with a frequency of approximately 12 per year (1b1d‘.). Hurricanes
occurring in the SAB in late summer and early autumn travel east to west in a
curved path, and have an 8Z probability of impinging the southeastern U.S.
Coast (ibid.). Betweaen 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 OCEANOGRAPHY

Physical oceanographic parameters determine the extent of mixing =zones,
which 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 anfi out of the
ODMDS. Tidal currents, which may contribute to the transport 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 wvaters 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 is 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
nearshore 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 mmi 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 nasses 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 Savannah, 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 im November and July, respectively.
Nearshore waters are typically well mixed, thus vertical temperature gradieats
are samall. )

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

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

Loungshore 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)"
Nearshore current velocities are variable, depending on river discharges and
‘tidal-, wind-, and wave-drivem 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

iougshore 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 velocitin; of 0.4 kn are similar to those
at the Savannah ODMDS (Neiheisal, 1959). The intensity of nearshore currents
and wave acti?icy affects the extent of vertical mixing disposal site waters.
Waters overlying the ODMDS may vary seasonally from partially stratified to
completely mixed.

Wilmingtom  °

The Existing Wilmington ODMDS is offshore from Bald Head Island, and
located within a boundary region between 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 zone 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 westerly or southwesterly winds exceed 13 kn (Carpenter and Yonts,
1979). Near—-bottom currents flowing to the east and sou:h.as;:, 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 cxﬁent by periodic Gulf Stream
intrusions than by coastal weather patterns or runoff. Consequently, water
temperatures and salinities are less variable. Seasonal seawater temperatures
typically increase with distance from shore during the winter, from an average
13°C nearshore to 24°C in the Gulf Stream; isotherms parall;l the coast.
During summer surface seawater temperatures are uniform and avcrhgc 27°C
across the Shelf and Gulf Stream. Shelf Waters generally are well mixed and
isothermal throughout much of the year. Shelf-break watcés may experience
vertical s:ratification 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%0c0 over the Shelf (Atkinson et al., 1979). Bottom salinities
typically increase with depth and distance from shore. Vertical density
gradients intensify during intrusions of Gulf Stream Waters (NOAA, 1980).

Circulation over the Shelf 1s variable and comtrolled 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-l.
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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 currents 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 one event within
a 2-wveek period; upwelling occurs sporadically during sunner' in the mid-Shelf
region (Lee et al., 198l1).

Maximum wave hqights 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 10X 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 COntiﬁcntal 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; Blamtom, 1971). .,

GEOLOGY

Geological information relevant to a ODMDS includes bathymetry, sediment
characteristics, and ) dredged material characteristics. Bathymetric data
provide information 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

3-9



sediments and dumped material may be used as tracers to determine areas of
bottom .influoncc 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 Jacksonville, Florida. The Shelf is an
extension of the Atlantic Coastal Plain, which slopes eastwards towards the
Shelf break with an average gradient 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 l0m contour to the
Shelf break, and is characterized by sand swells 1 to Sm 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 10Z to 202 of the total Shelf area (NOAA, 1980). Hard-
bottom areas identified from side-scan sonar and seisaic profile records by
Henry and Giles (1979) are showmn 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 (Heary ‘and Giles, 1979). Low relief rocky
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outcrops occur discountinuously in depths of 15 to 25m 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 (discontinuous
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 neafshore sedimentary regime is 5 to 10 nmi 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;cper portions of the disposal site, whereas
shallowv 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
42 fines, with median grain sizes of 0.23 to 0.33 mm.

Beach and nearshore sediments occurring in the vicinity of the Charleston
EarEor entrance are primarily sand size, with a median diameger of 0.21 mm and
a range of 0.09 to 0.90 mm (Neiheisal. 1959). Percentages of fine-grained
sediments range from O.1 to 312 and average.3Z (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; with 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 “an effective sediment trap, beyond which
little sediment depositon occurs” (NOAA, 1980; p. 46). Sediment transport
within the nearshore zome 1is 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 Dillom, 1979).
The offshore sedimentary regime consists of relict (Pleistocene) sediments
composed of quartz, biogenic calcium carbonate, phosphorite and localized
glauconite. Average grain size :I.néteues 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 transport
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 little
sedimentary utctial' is presently being added to the Continental Shelf. Most
river-borne sediments are trapped in estuaries, although some suspended
sediments are transported offshore and eventually deposited on the Shelf or
Continental 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 currents or tidal currents in shallow
waters (Pilkey and Fields, 1972).
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FPigure 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 particulate 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 dilution 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
wvater 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 condicions, and at elevated levels, nutrients may
promote eutrophicatiomn with subsequent depletion of dissolved oxygen, 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, 1if
present in relatively high 1levels 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 1ingested 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
vater 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 3nd
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., 1981). 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 concentrations in nearshore, mid-Shelf,  and Shelf-break surface
waters are generally less than 1 pmole/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 into coastal waters from rivers and marshes is seasonally
variable. Phosphate concentrations are generally less than 0.1 umole/liter in
Shelf and Shelf-break surface waters, but slightly higher (up to 0.5
pmole/liter) in coastal waters due to river inputs. Similarly, silica
concentrations are relatively high in nearshore waters (1 to 20 pumole/liter)
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due to river discharge, low in Shelf Waters (1 to 2 pnoie/]_.iter), and increase
with depth at the Shelf break (up to 10 upmole/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 Smith,
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 zinc 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 p.g/liﬁer, respect:}vely,
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 im
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 SAVANNAHR, 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/1liter)

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

summer, and intermediate in winter and autumn, 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). The decrease in concentration
offshore is probably due to dilution and mixing of turbid fresh waters with

large volumes of Shelf Waters (ibid.).
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TABLE 3-2
SEASONAL AVERAGES FOR SUSPENDED PARTICLE
LOADS OVER THE SOUTHEASTERN ATLANTIC CONTINENTAL SHELF
(mg/liter)

Inshore QOffshore

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

Summer | 1.154 + 0.727 1.373 + 0.455 0.267 + 0.110 0.351 + 0.112

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. Avetage
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 0.0l 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 were detected in surface waters
20 to 70 mmi offshore Savannah following the blowout of the Ixtoc-l oil rig im
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 HRydrocarbons

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

Dissolved Hydrocarbous

Winter . 0.4 0.5
Spring 0.4 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 rng/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 hydrocarboms 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 contaminaﬁés (e.g., mercury, cadmium, and
lead, and some chlorinated hydrocarbons) by these organisms 1is an important
envirommental councern.

Significantly lowered oxygen levels in sed;lnen:o 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 respongible 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
shown in Table 3-4. Concentrations of individual trace metals 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, iromn, nickel, and zinc are
consistantly low throughout the Shelf but are relatively higher and variable
at the Slope (Windom and Betzer, 1979). Lead and copper concentrations 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 0.1 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 ug/g and ranging from 0.04 to 2.2 pg/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/8) 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
Pb (pg/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/8g) 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 ‘ .
(ng/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 matals 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

Commen Name Al Ca [ ] cr s ] n ”»n v =
fpsutes (wg/0) (w/®) (rs/®) (ne/0®) (ns/0) (ne/®) (ne/0) (ne/0) (ne/0) (ng/8)
Ripjestren | Send peved 3.3 (28) %8 Q) 1.33 () 1.30 (23) 7.37 (23) | 4.0 (29) .13 Q9) 1.49 (24) | 23. (18) 30.0 (23)

fecunene Q1. a6 .16 2.1 “.4 L 1%} st.08 s.n 4. oi.?
Syeet e ssriped | 2.9 (9) 1. (1) | 100 () o7 ™) 477 10) | 29.8 (10) | 0.49 (6) 0.32 Q10) | 21. () 30.6 (10) .
20871 1iserd r1eh | 2403 - - | 0.68 3.08 9.2 0.9 043 arn 13.3
Sesopteryy | Sownd cesd 3.6 (11) 1.3 3) | 630 (12) 136 (12) | 10.2 (12) | ss. (1) 1.3 (10) .60 A1) | 1. (W) 36.4 (11)
Zaestatee .6 “.9 0.6 Q.0 2 an. 8.33 s.2 f2 19 “s.8
Syeedue Tasheve 1.2 Q10) 100. @) | &9 Q10) 1.8 (9) 12.0 (9) 33.3 (10) | .23 (8) GJ9 (10) | 3. M) 0.4 (10)
festene Limrd tion | 2.3 as. | a4 o0 a2 o o.n 0.3 00, @l
Qreptreis Spotted hohe | 12.3 (13) | €34. (7) | 2.23 (O) 180 (13) | 16.4 (13) | 04, 19) 1.80 (12) | 042 (13) | %0. (10) 08.4 (14)
zesies fe.0 o508, .5 .3 3.1 aa. 2.1 0.3 84, . 9.7
$isyesty fesk chrtmyp | 1.4 (TN 178. Q1)] 1.93 (22) .30 (28) | 4.7 28) | N1. 20) 1.30 (28) | 0.7 (28) | St1. (22) 103. (28)
Srevireecrie 2.2 an. 8.3 22.08 o137 S0, “.9% QKL L2 »sl.
Lelim Squid 1.4 (28) 118. (9) | 637 23) 1,30 (30) | 31,3 (30) | 45. (30) G861 (20) | 0.23 (29) | 29. (20) 3. 30)
seelet Q. a4, 8.4 .3 a1.2 ”. %0.31 90.16 3. 81
Apeertes Searfish 1.6 (11) M. @) | 630 M 139 () .93 (11) | 77. A1) .33 (9) G327 (10) | 2. (9) 15.9 Q1)
fogveety <2.0 243, .33 .29 N.” 7. .19 .17 i, 3.0

famet Naen and otanderd dovistisn dry weight bdeste

Seurees VYinden and Becaer, 1979

0.05 pg/g mercury, 0.18 pg/g cadmium, and 0.29 pg/g lead were detected in
shrimp tissue from the Wilmington ODMDS, while concentration of 0.092 ug/g
mercury, 0.025 ug/g cadmium, and 0.020 pg/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 pg/g. Concentrations are
typically higher in summer and autunn 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)
were 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 and‘in benthic enviromments of the ODMDS are
described in this section. Water column biota include phytoplanmnkton,
zooplankton, and nekton; benthic biota include infaunal and epifaunal
organisms and denersal\ 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 conditiongs. 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, gnd outer-Shelf zones. Within the nearshore
zone, vertical mixing and -retention of nutrients discharged from coastal
rivers maintains a persistantly high phytoplankton biomass. Plankton biocmass
is relatively low in the mid-Shelf zone because waters are typlcally
.impoverished of nutrients. Episodic Shelf-break upwelling supplies nutrients
to outer Shelf and less frequently, to mid-Shelf phytoplankton, resulting in
pulses of high productivity (Bishop et. al., 1980). Seasonal patterms 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/nZ/yr in nearshore and outer Shelf Waters, respectively, off the
Georgia coast; the average Shelf productivity rate was 171 sC/mz/yr. 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 gC/m3/yr, 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 abundant 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 waters are abundant and dominated by copepods and
meroplankton (temporary planktonic 1larval stages of coelenterates, poly-
chaetes, crustuceans, molluscs, fish,  and other organisms). Acartia toumsa is
a dominant nearshore copepod species. Other abundant copepod generx include
Oithonia, Corycaeus, Centropages, Euterpina, and, Pseudodiaptomus. Mexo;-
plankton are seasonally dominated by shrimp (mainly Penaeus‘), crab, and fish

lprvac.

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 .abundam:. 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 PHYTOPLANKTOR 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

Water 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, biomass,.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. (198l) suggested
that nearshore benthic communities may be limited by “...an unstable
sedimentary regime and low nutricnt input...” Mactofaunal biomass values (for
a s:ation close to the Savannah ODMDS) of 9.7g wet wt/n 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 pto@uétivity (4ibid.). 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 cuprea P. pinnata P. steenstrupi
Magelona papillicornis Chaetozone setusa Chaetozone setusa
Polygordius sp. Ampharete acutifrons Unciola irrorata
Platyischnopus sp. Chione sp. Cadulus agassizi
Protohaustorius sp. Cadulus carolinensis Rucula delphinodonta
Pagurus spp. Astropecten cf. articulatus Thyasira cf. obsoletus
Dissoclactylus mellitae
Ensis minor

Spisula ravemelli
‘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
uaiform than, and distinct from, the nearshore communities (Dorjes, 1977). A
coarse~sand Shelf community may characteristically include bivalves (Chione
sp.), polychaetes (Onuphus spp.), and cephalochordates (Branchiostoma
caribaeum) (Boesch. 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
Ptionosgio

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., 1981). 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

Shelbereuk macrofaunal communities are relatively heterogenous, and
influenced by depth, water temperature, and sedinent‘ 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 stemothermal (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
diversity 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 unknown, 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 denersal‘ 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.,
svordfish). -Demersal fish are assoctnged. 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 :lgvertcbntes) 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 .(Lutjanus, Rhomboplites), groupérs (Epinephelus,
Mycteroperca), and porgies (Calamus, Pagrus). Many tropical species of
finfish occur in hard-bottom areas. For example, Huntsman and MacIntyre

(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 :o‘ :hg 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).
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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
§: incorwedive
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 mammals occurring in the SAB, including cetaceans (whales, dolphins,
and porpoises), pinnipeds (seals aud 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), mwost

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 éBalt 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 on 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 ,
SPECIES OF MARINE MAMMALS KNOWN TO OCCUR

3-36

Coumsa NRame Selentifie Neme Populatica Rigraticn Sdetrideticn Primary Pesd Seures
3lack right whale Eebsloens glecislfe 1ssressisg Issheore ssvensae Nereh Careline~ Looplenkton
L] * Nerids copepeds i
Sumpbeck whale Negepters sevgesaglise 1seressisg Seuthuward, vister Berth Careliss~ Erill end sshesling
Tertds fish
Sei whale Balpesepters beresliis Declistag Ro daca Krill, scheslisg
' !ul.'lnl copepeds
Sryde whale 3o odent Scable Re dats Sorth Carelias Rrill, oquid, smsll
) Tertds fieh
7is whale « 2hyselve Wo data Ro dats Serth Carelias~ Krill, oquid, emall
x Terida tien )
Palse killer whale Pogudorss sreceidens Stable Ro dats Noreh Careline- Squid end large fisd
Tleride
Riller whale Stable Ve dats Sorth Atlsatic- Squid, fish, see
Qrsiess eres Tertds terties, ces birds,
end other mammale
Shere=timmed Glodicephals magrechynche Stable Wo streug sesscnsl Worth Careliss~ Squid sad fieh
rilec whale ssvensat Plertids
Spete whale Phyoeter cateden Above saximm | Herthward, epriag Neorth Careliss~ Squid eand fish
substance ond o-;: soutinmard Tlerids
levels fall
Pyguy killer vhale Jeress sttemnety Stable L Tlertds Squid
Pygmy spern vhale Kegia brevicepe Stable L Worth Careline~ Squid
Tlertda
Duarf spern whale K. oigmp Stable Ro dacs Sorth Careliss~ Squid
Tlertds
Antillesn besked vhale| Nesepledon ewropesus Seable Wo date Sorth Careliss~ Squid
Tertds
Tree's besked whale Negsepledon uires Stable %o dats ’ Soreh Careline~ e dets
Plerida
Ossse besked whale B. gewsivoetris Stable Ro data Soreh Careline~ Squid
Tlecids
Gesse besked vhale Ziphive cavirepgris Stable W dats Worth Carelias~ Squid
Flerida
Ssugi-tosth vhale Stess bredswessis Stable Ro dats Worth Careliss~ Squid
Plerida
Risee's delphis Grampus grisews Stable Wo dacs Seuth Carelins Fish end oquid
Ssddleback delphis Delphinys delphie Stable We dats Ne dats e data
Bettleamsse dolphin Iyreiope sryesstys Scable Rorthvard-summer lashere, Nerth Tish, oquid, end
Spiamer dolphis Stemells Jemgiveectis Stadle Ro dats Serth Caveline- Squid
Tlerida
Sridled delphis $. freegslss Stable Wo daca Sorth Careline~ Squid end mmall f1sh
Fleride
Spetted delphin $. plagioden Stadble Continsntal Shalf, ssves | Nerth Careliss~ Squid
iashers, epring; tleee to | Flerids
cheve, opring ond summer
Rarber perpeise Phogoens phecespe Stable o dats Panlics, Sewch & Betten fish, selluses,
Uest Iadise msastee Irichechus msngeye Scable end Northward is oummer isge Seuth Careliss~ Aguatic vegetatiss
(Neride) issressing shallev waters sad wars Tlertds
springs ead rivers
Califernia cee lies Zalophus califorismye Teral epecice | No dats Seuth Careline~ Squid end small fisd
fow Plecids
Rarber sesl Phecs vityliss cougoler Peral specics | No dacs Woreh Caveline~ Tish, sslluses, and
fow R Nerids crustaceses
Resded sesl Cyetophers cristacy Peval specics | No dots Borth Careline- Pieh, wollvess, and
tow Tlorids CcTUtacoens
Seurce: Caldwell and Celley, 1963



BNDAﬁG!R!D AND THREATENED SPECIES

TABLE 3-13

Comaon 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 .Ef
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

t

Range unknown

AJ

"R
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 Carolina 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) 1inm 1945, to accommodate larger and deep-draft vessels. 1In
1967 the controlling depths of the entrance channel were :lncrc"ued 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 yv.'l3 of sediment
are dredged annually from the 10.8 nmi entrance channel.

CRARLESTON

The Charleston Harbor 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 £t (llm) and 1,000 ft (305m) channel widths. The Project
also provides a 40-ft depth and 1,000-ft width "to be presented only 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 nmi 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 milliom yc:l3 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, landwgrd 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 yd /yr, and resulted in the subsequenc
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 10-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 (82.3m) and 20 ft (6.lm), respectively, in 1890. The 1512
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 the‘ocean bar
vere increased to 35 £t (llm) in 1950 and 40 £t (12m) in 1971, wvith channel
width of 500 ft (152m).

The Existing Wilmington ODMDS, 1 nmi southeast of the end of Baldhead Shoal
Channel, receives approximately 1 million yd3/yr 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 mill:l.ony’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‘ging occurs annually between the months of September and
. January (CE, 1977). '

DREDGED SEDIMENT CHARACTERISTICS

SAVANNAH

Sediments dredged from the entrance channel to the Savannah River are
composed 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.).
Bioassay and biocaccumulation 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£L3VOLU!ES (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
1980 NA 960, 000 500,000

NA = Dats 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 2
4 0 98 2
5 S 93 2
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 0il and Hg Pb Zn
Solids (Z) (Z) | Nitrogen (%) | Grease(X)
(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 [ so | so

®
COD = Chepical 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 biocassay, 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 wvere not significantly greater in liquid phase than in sciwater
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
detected in any samples. Consequently, JEA (1979) concluded

sediments from the entrance channel comply with Federal regulations for safe

ocean disposal of dredged materials.
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

‘sediment 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, bioaccumulation tests demonstrated that mercury and
cadmium are not taken up in significantly elevated levels by marine organisms.
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TABLE 3-17
COMPOSITION OF CHARLESTON DREDGED SEDIMENTS

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

1 78 22

2 1 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) (o= 3)

noz-n1 <0.01 0.34 0.01 to 1.1
No, N : <0.5 0.05 0.05
NE,-ND <0.1 5.3 3.4 to 7.4
op-pof1 0.2 0.36 0.2 to 0.84
Toc-C 10 7.5 11 to 18
011 and Grease> 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 0.61 0.40 to 0.43
P’ 0.50 0.58 0.52 to 0.69
se® pg/liter 2 2 2
za® 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 LCqg
(2) 0.01 times the 96 hour LC b (5) 0.10 pg/liter

in flowing water bioassays (6) 0.01 times the 96 hour LCs
(3) 5.0 pg/liter

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

Source: JFA, 1979
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BIOASSAY TEST RESULTS OF CHARLESTON DREDGED SEDIMENTS

TABLE 3-19

Sample No. Cc-14 C-15 C-16 c-17
Suspended Particulate Phase
Grass shrimp 30/30 30/28 29/29 29/27
Silverside minnows 29/26 291" | 27730 | 27/30
Mysids 29/25 29/27 29/26 29/25
Zooplankton 29727 | 29728 | 277283 | 277283
Liquid Phase
Grass shrimp 30/30 30/23 29/28 29/25
®
Silverside minnows 29/30 29/1 27/26 27/30
Mysids 29730} | 27/30 277272 | 29,28t
Zooplankton 29730 | 20728 | 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 96 /94 96/97 96 /90 96 /94
Haustorids 100/90" | 100797 | 100/98 | 100/99

1 = 8~hour counts
2 = 24-hour counts
3 = 48-hour tests

* = Significantly different from control (0.05 level)

Ratios are control/test sediments.

survivors at the end of the test.

unless marked by an asterisk (*).

Source:

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

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

Source: JEA, 1980

Levels of petroleum hydrocarbons and chlorinated hydrocarbons were undetec-
table in test organisms. Since the I..Cso exceeded l.OOZ,~ 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 cavalla 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

Amonia 0.81 <0.1 to 1.9
0il and Grease 356 262 to 487
Aliphatic Hydrocarbouns 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

0 = Aryl Carbamates <0.001 <0.001

Organochlorine <0.001 <0.001

Organophosphorus <0.001 <0.001
Polychlorinated nipheﬁyls <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 1.1 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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TABLE 3-22
BIOASSAY TEST RESULTS FOR WILMINGTON DREDGED SEDIMENTS

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 28/26/18*
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 tomsa "29/29/29 29/29/30

Solid Phaset

Control Ref. Sed. 1 Sed. 3 Sed. 4

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

Note: 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 (*).

Source: JEA, 1980
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maculatus), tuna (Thunnus obesus), swordfish (Xyphias gladius), and menhaden
(Brevoortia tyrannus). 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 (Egineghelué
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 (BLM, 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 ‘.coasul and .nigratory species such -
as croaker (Micropogonias undulatus), striped bass (Morone saxatilis), shad
(Alosa sapidissima), and bluefish. Charter or head boats fish from 5 to 50
mni from shore, depending on season and target species (BIM, 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
vere landed in Chatham County, with a total value of $17.5 million,
representing 632 of the State total (NMFS, 1980). Approximately 99% of the
total Chatham County fish and shellfish catch consists of shrimp, shad, blue
cl;abs, and groupers.
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TABLE 3-23
CATCH DATA FOR CHATHAM COUNTY, GEORGIA (1979)

Species Weight (1b) Value ($)
Blue crab 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 907 191
Hickory shad 3,701 1,925
King mackerel 10,394 . 8,014
King whiting 45,798 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 (unidengified) 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
Saqurce: 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 share (BLM, 1978). The rock shrimp fishery lies
between 12 and 200 mmi from shore. Shrimp are caught over sand and amud
bottoms with purse seines. The shfinp fishing season exténdé 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 47% 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 crabdb 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 mmi 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 Harbar 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 through' 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 (1b) | 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
Crab .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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Figure 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 tomns 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 tomns (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 Textile products
distillates Tobacco
Iron ore Fabricated metal products
Fertilizers
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,

Tobaccéo, 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,
activities in the SAB,
firing, missile firing, and aircraft and submarine operations.
Areas cover a major portions of the SAB (NOAA, 1980).

performs a variety o
bombing and torped
Naval Fleet Opertip

including surface-to-aerial gunnery,

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 om 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 sedimant 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.

Bffects 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 environmental 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-cu:n productivity, and irreversible and irretrievable
commitments of resources are discussed. This chapter provides the scientific
and analytical bases for evaluation and comparisons of the alternmatives
described in Chapter 2.

Environmental 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 environmental
consequences of dumping at each of the mid-Shelf and Shelf-break areas would
be similar. The fdllowing 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.

4-1



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
environment and to augnen.t historical environmental data. Results of these

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

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. Brokaw 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 n:l.trogeh 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'the 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 rapid 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—borne
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) éhnnges 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 (CE, 1975, 1976, 1977). Entrainment of
phytoplankton, zooplankton, and ichthyoplankton within a tutbidity plume has a
minor potential for localized plankton mortality. Elevated suspended-sediment
concentrations within the disposal plume may inhibit filter—feeding planktonic
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). Furthermore, Hirsch et al. (1978) concluded "[m]ost organisms
are not seriously affected by the suspended sediment conditions created in the
water 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 smericana). However,
‘toxicity was observed in one of three liquid-phase bioassays of Wilmington
sediments with mysids Neomysis smericana)~(JEA, 1979 and 1980). Bioassays have

not been performed on Savannah dredged materials.

Benthos - Benthic organisms at the SCW-ODMDS are exposed to increased
cus}én&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 biocaccumulation 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 indicated no
potential for toxicity in the quahog (Mercenaria mercenaria), amphipod

(Neohaustorius schmitzi), or polychaete (Neanthes arenaceodentata). No
bioaccumulatiou 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 enviromment, 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 eanviromment, 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
lagsting 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 vdredged sediments and by opportunistic species
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 enviromments (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 Existing 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 1liquid phases of Charleston



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 resulta.were 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. 50). 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 bottom—feeding 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 avo:l.d_ man's activities; therefore, the probability of
_released dredged sediments directly affecting mammals is small. In additionm,
the SCW-O0DMDS represent only a small portion of the geographic range of marine

mammals; thus, migration routes and feeding and breeding areas are not



significantly restricted. The results of bioaccumulation 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 infrequently 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 pelican nesting areas are unknown, but are not expected to
be detrimental because 1ongshore'transport vwill 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 conéentrations

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 result in burial of infaunal and
epifaunal organisms. -The consequences of altering Ased:l.nent' texture in
mid-Shelf and Shelf-break areas are unknown. However, Hirsch et al. (1978)
stated “[v]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 new 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 5 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.



If, however, mid-Shelf or Shelf-break disposal areas are used, the
possibility of emergency dumping increases, particularly during marginal or
deteriorating weather condigions. Potential adverse effects are more likely
offshore because existing sediments are texturally 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 localized burial of benthic 4infaunal organisms. 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 curreat 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 dynamic
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 sectiomns
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.

FPew 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 nontoxic (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.eatuaty (Anonymous, 1980). The effect of
dumping on fish larvae is not known. Ocean—-spawvned larvae have a high natural
mortality rate; thus, the impact of dumping on larval fish could not be easily
assessed. C o

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 nonstorm conditionms.
Sediment mounds are reworked 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 is
approximately equal in depth to storm-wave bese” (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 udimqt transport 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 1lines,
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 .vicinity of hard-bottom areas and Shelf-break
~reefs. The relative importance of hard-bottom areas to finfish species of the
SAB was discusse‘d by NOAA (1980): “omnly 5.7 percent of the entire U.S.
Fishery Conservation Zone is available as suitable habitat for reef finfish
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 live 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 im 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 detectable 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
:cnéorary, 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 enviromment
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 teaporary changes in benthic comnnity‘ 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, Charlestom, and
Wilmington dredged sediments will cnsurc. 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 material disposal on the physical or biological
features of a dynamic and naturally variable enviromment, as found at the
SCW-ODMDS, are not expected. Therefore, the 1long-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:

° Loss 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 comparison with the advantages of disposing
dredged material from the entrance channels at the SCW-ODMDS (Chapter 2).

4-16



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
revisions were prepared by Michael S. Moyer. Additional reviews and support
were provided by the members of the EIS Task Force:

William C. Shilling, Project Officer .
Prank G. Csulak
Christopher S. Zarba

Reviews of the Draft EIS.were also provided by:

Department of the Army

Waterwvays Experiment Station
Corps of Engineers

P.0. Box 631

Vicksburg, MI 39180

U.S. Environmental Protection Agency
Region IV

Ecological Review Section

345 Courtland Street, N.E.

Atlanta, GA 30365
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PREPARERS OF THE PRELIMINARY DRAFT OF THE KIS

Preparation of the Savannah, Charleston, and Wilmington Preliminary Draft EIS
was a joint effort of the scientific and technical staffs of Interstate
Electronics Corporation, Anaheim, California. Table 5-1 presents the authors of

each section.

TABLE 5-1. LIST OF PREPARERS

Chapter Appendix
Author : Summary 1 ]2 13]4% A
Charles Phillips X X|X|X|X X
John Dorsey X X
Monteith Heaton X
Peter Jepson X X
Bessie Lee X

CHARLES PHILLIPS

Mr. Phillips, the principal author of the EIS, received a B.A. degree in
Biological Sciences from University of Califormia, Santa Barbara and an M.A.
Degree in Marine Biology from San Prancisco State University. He is an
Oceanographer at Interstate Electronics Corporation (IEC).

CONTRIBUTING AUTHORS

JOHN DORSEY

Mr. Dorsey authored the Benthic Biology sections of Chapter 3 and
Appendix A. He received his M.A. and B.S. in Marine Science from California
State University, Long Beach, and is expected to receive his Ph.D. from
Melbourne University, Austrialia.



MONTEITH HEATON

Mr. Heaton authored the Physical and Chemical Parameters section in
Appendix A. He received a B.S. degree in Chemistry from State University of
New York, ©Oneonta, and an M.S. in Marine Envirommental Sciences from the
Marine Sciences Research Center, State University of New York, Stomy Brook.

PETER JEPSEN

Mr. Jepsen received a B.S. in Oceanography. He assisted in writing
Chapter 3 and the Physical and Chemical sections of Appendix A.

BESSIE LEE

Ms. Lee holds a B.S. degree in Oceanography and Biology from Humboldt State
University, and is a candidate for the M.S. degree in Microbiology at
California State University, Long Beach.

REVIEWERS OF THE EIS
The entire EIS wvas edited and reviewed by Drs. Richard Terry and Andrew

Lissner. Mr. Monty Heaton and Ms. Karen Green provided final techaical
reviews, and Ms. Roxanne Mills of IEC vas responeible for final editing.
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Chapter 6

GLOSSARY, ABBREVIATIONS, AND REFERENCES

ABUNDANCE

ADSORB

AMBIENT

ANTHROPOGENIC

APPROPRIATE
BENTHIC
MARINE ORGANISMS

APPROPRIATE
ORGANISMS

ASSEMBLAGE

The number of individuals of a species inhabiting a given
area. Normally, a community of several component species
will inhabit an area. Measuring the abundance of each
species is one way of estimating the comparative importance
of each component species.

To adhere in an extremely thin layer of molecules to the
surface of a solid or liquid.

The number of milliequivalents of hydrogen ions neutralized
by 1 liter of seawater at 20°C. Alkalinity of water is
often taken as an indicator of its carbonate, bicarbonate,
and hydroxide content.

Pertaining to the undisturbed or unaffected conditioans of
an environment.

An order of crustaceans (primarily marine) with laterally
compressed bodies, which generally appear similar to
shrimp.. The order consists primarily of three groups:
hyperiideans, which inhabit open ocean areas; gammarideauns,
which are primarily bottom dwellers; and caprellideans,
common fouling organisms.

Relating to the effects or impacts of man on nature.
Construction wvastes, garbage, and sewage sludge are
exanples of anthropogenic materials.

. Pertaining to bicassay samples required for ocean-sensitive

dumping permits, "at least one species each rapresenting
filter-feeding, deposit—feeding, and burrowing species
chosen from among the most sensitive species accepted by
EPA as bdeing reliable test organisms to determine the
anticipated impact on the site™ (CFR 40 227.27).

Pertaining to biocassay samples required for ocean—sensitive
dunping permits, "at least one species each representative
of phytoplankton or zooplankton, crustacean or mollusk,
and fish species chosen from among the most sensitive
species documented in the scientific literature or accepted
by EPA as being reliable test organisms to determine the
anticipated impact of the wastes on the ecosystem at the
disposal site™ (CFR 40 227.27).

A group of orgenisms sharing a common habitat.
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BACKGROUND
LEVEL

BASELINE
CONDITIONS

BASELINE SURVEYS
AND BASELINE DATA
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The naturally occurring concentration of a substance
vithin an enyironment which has:wmot been affected by
unnatural additions of that substaance.

The characteristics of an environment before the onset of
an action vhlch can altex :thxt: ‘environment; any data
serving as a basis for megguzemsnt.of other data.

Surveys and the data collecsaidiprior to the initiation of
actiou vhich may alter an quting environment.

s e dl..
All marine organisms (phnt or uml) 1living ‘'on or in the
bottom of the sea. .olqc -

S LaL7E
A gentle bend in a coast forming a large open bey; a bay
formed by such a bend.

The uptakse and assimilation of materials (e.g., heavy
metals) lcadins to elevated concentrations of the
subatances within organic tiasue, blood, or body fluid.

A mathod for determining the toxicity of a substance by the
effect of varying concentrations:on growth or survival of
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tration which is lethal to 502 of the test organisas or
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‘expressed in terms of lethal.concentration (LCg,) orf
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The quantity (wet weight) of;J]iwving organiams inhabiting a
given area or volume at any -time; often used as a means of
@easuring the productivity of aa ccosyl:a.

a9l

Animals and plants inhabiting a 31vcn region.
B

BI9TICI GROUBS H-"villuﬂﬁ,asu of organisms ih:l.ch are ecologically,

& meob

BLOOM

0% 8vo

BOD

CARCINOGEN

i 2 le3ggfucti¥ally, or taxomomically. similar.

A relatively high concentrationr®f phytoplankton im a body
of water resulting from rapids;gproliferation during a time
of favorable growing conditions generated by autrient and
sunlight availability.

Biochemical Oxygen Demand or Biological Oxygen Demand; the
amount of diasolved oxygen required by aerobic micro-
organisms to degrade organic matter in a sample of water
usually held in the dark at 20°C for 5 days; used to assess
the potential rate of substrate degradation and oxygen
atilization in aquatic ecosystems.

A substance or agent producing a cancer or other type of
malignancy.

-
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CEPHALOPODS

COCCOLIIBOPBORIDS

COLIFORMS

CONTINENTAL

CONTINENTAL SHELF

CONTINENTAL SLOPE

CONTOUR LINE

CONTROLLING
DEPTH

COPEPODS

COST/BENEFIT
RATIO

CRETACEQOUS

Exclusively marine animals constituting the most highly
evolved class of the pbylun Mollusca (e.g., squid, octopus,
and Nautilus).

A-:phylum of small planktonic. transparent, worm—like
inverteébrates known as arrow—wom, they are often used as
vater mass:§racers.

A specifitosehlorophyll pigment characteristic of higher
plants. 'and ‘algae; frequently used as a measure of
phy:ophnkton biomass.

. 3% 30 .
Microscopic, planktonic unicellular, golden~brown algae
characterized by an envelope of interlocking calcareous
plates. I

A large diverse phylum of primarily marine animals, . members
possessing two cell layers and an incomplete digestive
systea, the opening of which 1is usually surrounded by
tentacles. This group includes hydroids, jcllyfilh
corals, and anemones. PSS

oy g

Bactctu -residing in the colon:" of mammals; generally used

as indicatofs of fecal pollutiom. .
voale oc

A zoneiCseparating the emergent continents from ‘the

deep-saa -:bdttom; generally consists .of the Continental

Slopej;-Continental Shelf, and Continental Rise. o8

That partiof' the Continental Margin adjacent to a continent
extending *ifrom the low water line to a depth, generally
200m, where the Continental Shelf and the Contineantal SJ.opc
jouo 4 f. AT

res

That part of. the Continental Mazrgin ‘souilmpaﬁlgﬂgu
declivity from the edgc of thc. gontincgul Shelf down to
the Continental Rise. '™’

] 400«
A line:oofid chart coofiecting points of equal elevation
above oridelow a reference plane, usually mean sea level.
The least depth in the approach or channel to an area,
such as & port, governing the maximal draft of vessels
which can enter. '

A large diverse group of small planktonic crustaceans
representing an important link in oceanic food chains.
A comparison of the price, disadvantages, and liabilities

of any project versus profit and advantages.

The last period of the Mesozoic Era or the corresponding
system of rocks; between 136 and 65 million years ago.
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CRUSTACEA

CTENOPHORA

r
DETRITIVORES
3%
vihe -

DETRITUS.

DIATOMS

DINOFLAGELLATES

A class of arthropods consisting of animals with jointed
appendages and segmented exoskeletons composed of chitin.
This class includes barnaclu, crabs, shrimps, and
lobsters. , § -

An animal phylum, superficially resembling jellyfish,
ranging in size from less thin 27 cw :to about lm in length.
Commonly known as “sea walnuti?Zor" Tcomb jellies”, these
animals prey heavily on plankfonic:organisms, particularly
crustaceans and fish larvae. .
B> B4 <

Small motile crustaceans which usually inhabit the surface
layers of sediment, although some species exhibit diurmal
vertical migrations in the water column; their presence is
often indicative of unstable sediment conditions.

. -The largeat order of crustaceans; members have five sets of

locomotor appendages, each joined to a segment of the

;,,. thorax; includes crabs, lobsters, and shrimps.

i

DISCEHARGE PLUME

DISPERSION

DISSOLVED OXYGEN

..fvlaq":‘
N ving.iggco; near the bottom of the sea.

The mass per unit volume of a substance, usually expressed
in grams pet cubic ccn:inetc& 5(17 mtcr in reference to a
volume of 1 cc @ 4°C). sl

Animals which feed on datr!ﬁun.
feeders. -

also called deposit

AR

Product of decomposition ~ o
organisms and fecal material.

disintegration; dead

.;u,cm.copic phytoplankton clurac:erized by a cell wall of
ovcrlapping silica plates. Sediment and water column

_.-jpopulations vary widely in response to changes in

environmental conditions.

A large diverse group of flagellated phytoplankton with or
without a rigid outer shell, some of which feed on
particulate matter. Some mémbers of this group are
responsible for toxic red tides.

The region of water affected by a discharge of waste that
can be distinguished from the surrounding water.

The dissemination of discharged matter over large areas by
natural processes (e.g., currents).

The quantity of oxygen (expressed in mg/liter, ml/liter, or
parts per million) dissolved in a unit volume of water.
Dissolved oxygen (DO) is a key parameter in the assessment
of water quality.
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DIVERSITY
(Species)

EBB CURRENT,

ECHINODERMS

ECOSYSTEM

EDDY

ENDEMIC

EPIFAUNA

EPIPELAGIC

ESTUARY

A statistical concept that generally combines the measure
of the total number of species in a given enviromment and
the number of individuals of each species. Species
diversity is high when it is difficult to predict the

- species or the importance of a randomly chosen individual

organism, and low vhen an accurate prediction can be made.

A species, or ,group of species which, because of their
abundante,;si3ze, or control of the energy flow, strongly

Teee

The weight of & sample of material or organisms after all
vater has been. removed; a measure of biomass when applied
to organisas. -

Tidal currentA moving awvay from land or down a tidal ebb
gstrean. :

Exclusively marine animals which are distinguished- by
radial symmetry, internal skeletons of calcareous plates,
and water-vascular systems which serve the needs of
locomotion, respiration, nutrition, or perception; includes
starfishes, sea urchins, sea cucumbéfs; and sand dollars. :7"i"

The organi;i; :tn a community together with their physical
and chemical enviromments.

A circular mass of water within & larger water mass which

is usually formed where currents pass obstructions, eifher - °
between two adjacent currents flowing counter to each
other, or along the esdge of a permanent current. An eddy
has .a certain integrity and life history, circulatingfand ...
draving energy from a flow of larger scale.

Liquid waste of sewage or industrial pt}ﬁ'éﬁcing. ULOT A 1
e

Restricted or peculiar to a ‘local'it:y or region.

To drav in and transport by the flow of a fluid.

Animals that live on or near the bottom of the sea.

0f, or pertaining to, that portion of the oceanic zome into

which enough 1light penetrates to allow photosynthesis;

generally extends from the surface to about 200m.

A - semienclosed coastal body of water which has a free

connection to the sea, commonly the lower end of a river,

and within which the wmixing of saline and fresh water
occurs.
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EUPHAUSIIDS

FACIES

FAUNA

FINFISH

FLOCCULATION

FLOOD TIDE,

GEOSTROPHIC

GLAUCONITE:

GULF STREAM

sbesd hoiut -

oZml ssmibe

GYRE

HEAVY METALS
ELEMENTS

HERBIVORES
HOLOCENE

BOLOTHURIAN

Shrimp-like, planktonic crustaceans which are widely
distributed in oceanic and coastal waters, especially in
cold waters. These organisms, also known as krill, are an
important link in the oceanic food chain.

The makeup or appearance .of a community or species
population; the visible characteristics of a rock or
stratigraphic unit (e.g.,- general appearance or composi-
tion).

The animal life of any locatieﬁ; region, or period.

Term used to distinguish "normal™ fish (e.g., with fins and
capable of swimming) from shellfish. Usually in reference
to the commercially important species.

The process of aggregating a number of small, suspended
particles into larger masses.

Tidal current moving toward land or up a tidal streasm.

Benthic or planktonic single-celled marine organisms
possessing a shell (usually of calcium carbonate) enclosing
an ameboid body.

2dy =2
Molluscs which possess a distinct head (generally with eyes
and tentacles), a broad, flat foot, and usually a spiral
shell (e.g., snails). lie.

A current resulting from the balance between gravitational
forces and the Coriolis force.

A mixture of hydrous silicates of iron and potassium.

The relatively varm, swift, well-defined northward-moving

ocean current which flows up the North American East Coast.
It originates-where the Florida current and the Antilles

current begin to curve eastwvard. from the Continental Slope
off Cape Hatteras, North Carolina.

A closed circulation system, n£ually larger than an eddy.

Metals with specific gravities of 5.0 or greater
(e.g., 5 times the density of water).

Animals that feed chiefly on plants.
Recent.
An echinoderm of the class Holothuroidea, characterized by

a cylindrical bdody, smooth, leathery skin, and feeding
tentacles; includes the sea cucumbers.
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HOPPER DREDGE A self-propelled vessel with capabilities to dredge, store,
transport, and dispose of dredged materials.

HYDROGRAPHY That science which deals with the measurement of the

, physical features of waters and their marginal land areas,
. with special reference to the factors which affect safe

navigation, and the publication of such information in a
form suitabie for use by navigators.

ICHTHYOPLANRKTION That portion of the planktonic mass composed of fish eggs
and veakly motile fish larvae.

INDICATOR SPECIES An organisa so strictly associated with particular
envirommentaliconditions that its presence is indicative of
the existence of such conditioms.

INDIGENOUS Having originated in, being produced, growing, or living
naturally in a particular region or enviromment; native.

INFAUNA Aquatic animals which live in the bottom sediment. ‘

INITIAL MIXING Dispersion or diffusion of iiquid, suspended particulate,
.and solid phases of a waste material which occurs®within“
4 hours after dumping.

IN SITU (Latin) in the original or natural setting (in the

enviroment}. ®}" ' .
INTERIM DISPOSAL Ocean disposal sites tentatively approved for use by the
SITES EPA.

- »INTT203D
INVERTEBRATES Animals lacking a backbone or internal skeleton. R Ry
ISOBATH A line on a chart connecting points of equal depthi'below -
mean sea level. .
g - e T2 ATUD
ISOPODS Small crustaceans with flattened bodies and reduced heads
and abdomens. They are an: important intermediate link in
marine food:chains. ..
ISOTHERMAL Approximate equality of temperature throughout a
geographical area. .
LARVA A young and immature form of an organism that must usually

undergo one or more form and size change(s) before assuming
characteristic features of the adult.

I‘cSO Lethal Concentration =50; in biocassay studies the
concentration of a contaminant that causes 50Z mortality in
the population of test organisms during a unit time
(usually 96 hours).
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LIMITING
PERMISSIBLE
CONCENTRATION

LITHOGENIC

LITTORAL
LONGSHORE CURRENT

LORAN-C

MACROZOOPLANKTON

MAIN-SHIP CHANNEL
MAINTERANCE -
DREDGING
MICRONEKTON
MICRONUTRIENTS

ligre

MICROZOOPLANKTON

MIXED LAYER

MLLW
MODEL

MOLLUSCA

A concentration of a waste material which, after initial
mixing, does not exceed marine water quality criteria, or
cause acute or chronic toxicity, or other sublethal (LPC)
adverse effects.

0Of or derived from rock.

0f or pertaining to the seashore, especially the regions
betwveen tide lines. .-

A current which flows in a direction parallel to a coast-
liae.

LOng Range Aid to gpvigacioﬁ, type C; Low frequency radio
navigation system having a range of approximately 1,500 mi
radius.

Planktonic animals which can be recognized by the unaided
eye. .

The designated shipping corfidor leading into a harbor.

Periodic dredging of a waterway, necessary for continued
use of the waterwvay.

Small, weak-gwimming nektoﬁi(e.g., mesopelagic fish, small
squid, gelatinous organisms, and fish larvae).

Microelements, trace olcnents, or substances required in
minute amounts; essential for normal growth and development
of an organism.

Planktonic animals between 20 and 200 um in length;
composed mainly of protozoans and juvenile copepods.

A gcélogic epoch of the Tertiary period, extending from the
end of the Oligocene to the beginning of the Pliocene; 7 to
26 million years ego.

The upper layériof the ocean which is well-mixed by wind
and vave activity.

Mean Lower Low Water; the average height of daily low tides
calculated over a long time period; used as a sea level
reference.

A mathematical or physical system, obeying certain
specified conditions, whose behavior is used to understand
an analogous physical, biological, or social system.

A phylum of unsegmented animals, most of which possess a

calcareous shell; includes snails, wmussels, clams, and
oysters.
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MONITORING

NERITIC

NUISANCE SPECIES

OMNIVOROUS
ORGANOHALOGEN
PESTICIDES
ORGANOPEHOSPHATE
PESTICIDES
ORTHOPHOSPHATE

OSTRACODA

OXIDE

PARAMETER

PATHOGEN
PCB(s)

PERCENT DRY
WEIGHT

As used herein, observation of envirommental effects of
disposal operations through biological and chemical data
collection and analyses.

A substance which increases the frequency or extent of
mutations (changes in hereditary material).

Free-swimming aquatic animals which move independently of
vater currents.

Pertaining to the region of shallow water adjoining the
seacoast, and extending from the low-tide mark to a depth
of about 200m.

Organisms of no commercial value, which, because of
predation or coampetition, may be harmful to commercially
important organisms.

Pertaining to animals that feed on animal and plant matter.

Pesticides whose chemical constitution includes ‘the
elements carbon and hydrogen, plus a common element of the
halogen family: bromine, chlorine, fluorine, or iodine.™

Phosphorus-containing organic pesticides (e.g., malathion
or parathiom).

One of the salts of orthophosphoric acid; an essential
anutrient for plant growth. LT

A subclass of the class, crustacea, inclusive of small
benthic forms with bodies completely enclosed within a
round bivalve carapace; also called "seed shrimps.” R

A.binary chemical compound in which oxygen is combined with
another element, metal, nonmetal, gas, or radical. ‘ .

Values or physical properties that describe the charac-
teristics or behavior of a set of variables.

T

An entity producing or capable of producing disease.

Polychlorinated biphenyl(s); any of several chlorinated
compounds having various industrial applications. PCB's
are highly toxic pollutants that tend to accumulate in the
enviromment.

Pertaining to water of the open ocean beyond the
Continental Shelf and above the abyssal zone.

An expression of the concentratian of a coastituent in

relation to its contribution (in perceat) to the total
weight of dried sample material.
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PERTURBATION

pH

PHOSPHORITE

PHOTIC ZONE
PHYTOPLANKTON
PLANKTON

PLEISTOCENE

QUALITATIVE
QUANTITATIVE

RADIATION FOG

RADIONUCLIDES

A disturbance of a natural or regular system; any
departures from an assumed steady state of a system.

The acidity or alkalinity of a solution, determined by the
negative logarithm of the hydrogen ion coancentration (in
gram-atoms per liter), ranging from O to 14 (lower than 7
is acid, higher than 7 is alkaline).

Concretionary rocks consisting mainly of calcium phosphate.

The layer of a body of water which receives sufficient
sunlight for photosynthesis.

Minute passively floating plant life in a body of water;
the base of the food chain in the sea.

The passively floating or weakly swimming, usually minute
animal and plant life in a body of water.

The earlier epoch of the Quaternary, 1 to 1l million years
before present.

A patch of turbid water, caused by the suspension of fine'

particles following a disposal operation.

The largest class of the phylum Annelida (segmented worms);
benthic marine worms distinguished by paired, lateral,
fleshy appendages provided with bristles (setae) on most
segments.

A solid that separates from a solution or suspension by
chemical or physical change.

The amount of organic matter synthesized by producer
organisms (primarily plants) from inorganic substances per
unit time and volume of water. Plant respiration may or
may not be subtracted (net or gross productivity,
respectively).

A vertical density gradient in a body of water, positive
with respect to depth, and much greater than the gradieats
above and below 1it.

Pertaining to the non-numerical assessment of a parameter.

Pertaining to the numerical measurement of a parameter.

A major type of land fog produced when radiational cooling
reduces the air temperature to or below its dew point;

. strictly a nighttime occurrence, although the fog may begin

to form by evening, and often does not dissipate until
after sunrisge.

Species of atoms which exhibit radiocactivity.
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RECRUITMENT

RELEASE ZONE

RUROFF

SALINITY

SHELF WATER

SHELLFISH

SHORT DUMPING

SIGNIFICART
HEIGHT
SIPHONOPHORA

SLOPE WATER

SPECIES

STANDARD
ANALYSIS
STANDING STOCK

SUBSTRATE

SURVEILLANCE

Addition to a population of organisms by reproduction or
immigration of new individuals.

An area defined by the locus of points 100m from a vessel
engaged in dumping activities; will never exceed the total
surface area of the dumpsite.

That portion of precipitation upon land which ultimately
Teaches streams, rivers, lakes, and oceans.

The smount of salts dissolved in water; expressed in parts
per thousand ( /oo, or ppt).

Water which originates in, or can be traced to the
Continental Shelf, differentiated by characteristic’
teaperature and salinity.

Any invertebrate, usually of commercial importance, having
a rigid outer covering, such as a shell or exoskeleton;
includes some molluscs and arthropods; term is the
counterpart of finfish.

The premature discharge of waste from a vessel anywhere
outside designated disposal sites. This may occur legally
under emergency circumstances, or illegally to avoid
hauling to a designated site.

The average height of the one-third highest waves of a WAVE
given wave group.

=ra=azon
e e e

An order of planktonic, colonial, marine coelenterates;
includes jellyfish and the Portugese manmof-war. «

. LRS
Water which orginates from, occurs at, or can be traced- to,
the Coantinental Slope, differentiated by characteristic
temperature and salinity.

A group of morphologically linilat'otganinns capable of
interbreeding and producing fertile offspring.

A test used to determine the types and amounts of
constituents that can be extracted from a known volume of
sediment by mixing with a known volume of water.

The biomass or abundance of living material per unit volume
of wvater, or area of sea bottom.

The solid material upon which an organism lives, or to
which it is attached (e.g., rocks, sand).

Systematic observation of an area by visual, electronic,
photographic, or other means for the purpose of ensuring
compliance with applicable laws, regulations, permits, and
safety.
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SUSPENDED SOLIDS

TEMPORAL
DISTRIBUTION

TERRIGENOQUS
SEDIMENTS

THERMOCLINE

TOTAL SEDIMENT
ANALYSIS

TRACE METAL OR

TREND ASSESSMENT
SURVEYS

TROPHIC LEVELS

TURBIDITY

TURNOVER RATE

UPWELLING

WATER MASS

WATER TYPE

ZOOPLANKTON -

Finely divided particles of a solid temporarily suspended
in a liquid (e.g., soil particles in water).

The distribution of a parameter over a period of time.

Sedimentary deposits composed of eroded terrestrial
material.

A vertical temperature gradient in some layer of a body of
vater, which 1is appreciably greater than the gradients
above or below it; a layer in which such a gradient occurs.

A test vherein sediment samples are digested over heat
with concentrated acid, and the resultant solution
analyzed for inorganic constituents of interest (generally
trace metals).

An element found in the enviromment in extremely small
quantities; usually includes metals constituting 0.12
(1,000 ppm) or less, by weight, in the earth's crust.

Surveys conducted over long periods to detect shifts in
environmental conditions within a region.

Discrete steps along a food chain i1in which energy is
transferred from the primary producers (plants) to
herbivores, and finally to carnivores and decomposers.

Cloudy or hazy appearance in a naturally clear 1liquid
caused by a suspension of colloidal liquid droplets, fine
solids, or small orgenisas.

The time necessary to replace the entire standing stock of
a population; generation time.

The rising of wvater toward the surface from subsurface
layers of a body of water. Upwelled water is cooler and
rich in nutrients; regions of upwelling are generally areas
of rich fisheries.

A body of water, identified by its temperature-salinity
values, or chemical composition, consisting of a mixture of
two or more water types.

Ocean water of a specified temperature and salinity;
defined as a single point on a temperature-salinity
diagram.

Weakly swimming animals whose distribution in the ocean is
ultimately determined by current movements.
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ABBREVIATIONS

BLM Bureau of Land Management

c Carbon

°c Degreea Centigrade

CE U.S. Army Corps of Engineers

CFR Code of Federal Regulations

DA District Administrator (CE)

DMRP Dredged Material Research Program

DMDS Dredged Material Disposal Site

Do Dissolved Oxygen

DOC U.S. Department of Commerce

DOI U.S. Department of the Interior

EIS envirommental impact statement

EPA U.S. Eovirommental Protection Agency

FDA Food anci Drug Administration

FWPCA Federal Water Pollution Control Act .
FWPCAA Federal Water Pollution Control Act Amendments

g ' gram(s)

hr hour JEENRE
IMCO Inter-Govermmental Maritime Consultative Organization
k kilogram

kHz kilohertz

I kilometer(s) IO
kn knot(s)

o meter(s)

n? square meter

mg milligram(s)

mnlt mean low tide

wlw . mean low water

mm millimeter(s)

MPRSA Marine Protection, Research, and Sanctuaries Act
N north '

ng nanogram

NEPA National Envirommental Policy Act
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i
NMFS
NOAA
NOO

ocs
oDMDS

ppb.
ppa
ppt
/00

nautical mile(s)

National Marine Fisheries Service
National Oceanic and Atmospheric Administration
Naval Oceanographic Office
Nephelometric turbidity units

Outer Continental Shelf

Ocean Dredged Material Disposal Site
Public Law

parts per billion

parts per million

parts per thousand = /00

parts per thousand

percent

Regional Administrator (EPA)
second(s)

South Atlantic Bight

Savannah, Charleston, and Wilmington

~ South Carolina Water and Marine Resources Department

total organic carbon
total suspended solids
micron

microgram

micromole

U.S. Coast Guard

U.S. Geological Survey
vest

weight

cubic yard(s) '
year(s)
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Appendix A

SURVEY METHODS, RESULTS, AND INTERPRETATIONS

Field surveys at the Savannah and Charleston ODMDS were conducted in March
and December 1979, and at the Wilmington ODMDS in November 1979 and July 1980
by Interstate Electronics ‘Corporatiou (IEC) under contract to the EPA
(Contract Number 68-01-4610). The purpose of the surveys was to collect and
evaluate envirommental data to assess the effects of dredged material disposal
on the marine enviromment; and to augment historical biological, chemical,
geological, and oceanographic information from the area. A major consideratiom
of survey design was to assess whether any adverse effects measured within the
ODMDS were detectable outside of the site boundaries.

Survey results are presented and discussed herein and are compared briefly
with historical data; additional comparisons are presented in Chapter 3 of
this EIS. Methods of data collection, results, and interpretations of the
survey data are presented in the following sections.

A.l1 METHODS

All survey operations were conducted using the Ocean Survey Vessel (0SV)
ANTELOPE. Loran-C and radar range and bearing positioning were used for
navigation, providing accuracy within 0.25 mmi.

Two stations were sampled at the Savannah ODMDS, while 10 stations were
sampled at both Charleston and Wilmingtom ODMDS. At Savannah ODMDS, Station
11 was inside the ODMDS and Statiom 12 was outside and to the southeast of the
~ ODMDS (Figure A-1). At Charleston and Wilmington ODMDS, Stations 1 to 5 were
located inside the ODMDS, and Control Stations 6 to 10 were positiomed in
upcurrent and downcurrent directions outside the site (Figures A-2 and A-3).
Coordinates and water depths for all sampling stations are presented in Table
A-l. Station‘ locations were designed to determine whether transport of
dredged material was occurring outside of the site boundaries. Sampling

requirements for each station are shown in Table A-2.
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Figure A-1l. Sampling Station Locations
at the Savannah ODMDS (March and December 1979)
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79°3%' 7950 79°43° 79 79°38'W

Figure A-2. Sampling Statiom Locations
at the Charleston ODMDS (March and December 1979)

Microbiological analyses of sediments and tissues, and physical oceano-
graphic measurements were performed aboard the ANTELOPE; all other detailed
chemical, geological, and biological analyses were performed at shore-based
laboratories listed in Table A-3.

Sampling equipment, procedures, and preservation methods were in accordance
with the “"Oceanographic Sampling and Analytical Procedures Manual™ (IEC,
1980). A summary of these methods is presented in the following sections.
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Figure A-3. Sampling Station Locations
at the Wilmington ODMDS (November 1979 and July 1980)
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TABLE A-l

STATION LOCATIONS

Station Water
Number Latitude Longtitude Depth
(m)
Savannah
11 31°56.9'N 80°45.6'W 14
12 31°55.7'N 80°43.0'W 13
Charleston
1 32°38.6'N 79°45.7'W 14
2 32°37.7'N 79°43.6'W 14
3 32°37.7'% 79.46.6'W 14
4 32°39.5'N 79°7.6'W 11
5 32°39.5'N 79°45.0'W 13
6 32°35.6'N 79°%8.4'W 13
7 32°36.8'N 79°47.3'W 14
8 32°40.5'N 79°%4.0'W 13
9 32°36.4'N 79°41.6'W 13
10 32°60.7'N 79°49.5'W 9
Wilmington
1 33°7.5'N 78°01.5'W 13
2 33°%°6.1'N 78°00.0'W 13
3 33%6.2'N 78°03.2'w 14
4 33°48.4'N 78°03.9'W 13
S 33%9.1'N 77°59.8'w 8
6 33°51.8'N 78°09.7'W. 11
7 33°50.0'N 78°06.8'W 12
8 33°44.4'N 77°57.2'W 11
9 . 33°4.0'N 78°0S5.7'w 15
10 33°43.8'N 78°01.0'W 10




TABLE A-2
SAMPLING REQUIREMENTS FOR SAVANNAH, CHARLESTON, AND WILMINGTON ODMDS

CHARLESTON 1

VN

SAVANNAH 1

WILMINGTON 1

QC - ONE QUALITY CONTROL SAMPLE WILL BE TAKEN IN ADOITION TO TME SAMPLES BEING COLLECTED.
% - COMPOSITE SAMPLE FROM BOTHM 80X CORES.

ik - COMPOSITE SAMPLES FROM ALL DREDGES AND TRAMLS, PLUS SAMPLES OF OPPORTUNITY FROM GEOLOGICAL CHEMICAL 80X CORES: SPECIES
1DENTIFIED ON BOARD BEFGRE ANALYSIS AND PRESERVATION.

.
————

- - LJ L —

A0 G CJ
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TABLE A-3
LABORATORIES PERFORMING ANALYSIS OF
SAMPLES FROM SAVANNAH, CHARLESTON, AND WILMINGTON ODMDS

Biology Chemistry Geology
Taxon, Inc. ERCO, Inc. ERCO, Inc.
Salem, MA Cambridge, MA
Barry A. Vittor & LFE, Inc., Taxon, Inc.
Associates Richmond, CA
Mobile, AL

* Dr. Donald Reish
California State
University

Long Beach, CA

*
La Mer
San Pedro, CA

* Denotes Quality Control Laboratory
A.1.1 WATER COLUMN MEASUREMENTS

A.l.1.1 Shipboard Procedures

Conductivity and temperature profiles were measured with a Plessey CTD, and
data were stored on 9-track disks. A rosette sampler equipped with 30-liter
Go-Flo bottles was used to collect surface and near-bottom samples for
suspended solids and salinity and temperature calibration samples; middepth -
samples were collected for analyses of dissolved and particulate trace metals
and dissolved chlorinated hydrocarbons. Salinity samples were analyzed with a
Beckman salinometer. Surface and bottom water temperatures were measured
using reversing or bucket thermometers. Turbidity was measured with a Hach
laboratory turbidimeter; pH was measured with a Beckman pH meter. Water
samples for total suspended solids and trace metals (particulate and
dissolved) analyses were transferred from Go-Flo bottles to 2-liter pressure
filtration bottles, then filtered through Nucleopore filters. The filtrate
was collected for dissolved trace metals analysis in precleaned bottles
acidified with Ultrex nitric acid. Measured water volumes were pressure-fed
directly from Go-Flo bottles through an Amberlite XAD resin column for
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extraction of chlorinated hydrocarbons (Osterroht, 1977). Filters for
particulate trace metals and suspended solids, and resin columns for
chlorinated hydrocarbons (CHC) were processed in a positive pressure clean
hood and frozen until extraction and analysis.

A.1.1.2 Laboratory Methods

Total suspended so0lids were determined gravimetrically om an electrobalance
(Meade et al., 1975). Filters containing particulate trace metal samples were
leached for 2 hours with IN Ultrex nitric acid. Leachates were analyzed for
Cd and Pb by graphite furnace atomic absorption spectrophotometry (AAS), and
for Hg by cold-vapor AAS (EPA, 1979).

Dissolved Hg was analyzed by cold vapor AAS following an acid-permanganate
digestion and reduction with hydroxylamine sulfate (EPA, 1979). Dissolved Cd
and Pb vere concentrated using a chelation—solvent extraction method (Sturgeon
et al., 1980), and analyzed by graphite furnace AAS.

CHC's were eluted from resin columns with acetonitrile. Th; eluite was
extracted three times with hexane, evaporated to near drymess, fractionated on
florisil columns, and analyzed by electron capture gnc'chrona:ography
(Osterroht, 1977). The chromatogrdm was scanned for presence of poly-
chlorinated biphenyls (PCB) (Aroclor 1016, 1221, 1232, 1242, 1248, 1254, 1260,
and 1262), and various pesticides and derivatives (aldrin, dieldrin, endrin,
heptachlor, SBHC, DDT, DDD, DDE, and heptachlor epoxide).

A.1.2 GEOCHEMISTRY AND GRAIN SIZE ANALYSIS

A.1.2.1 Shipboard Procedures

Fifty grams of sediment were removed from each of seven 0.065 .2 box cores
per station, and frozen for grain size analysis. Sediment samples for
geochemical analyses (trace metals, oil and grease, total organic carbon
[TOC), and CHCs) were collected from the surface 2 cm of two cores per

station, stored in acid-cleaned Teflon jars, and frozen.
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Total and fecal coliforms in sediments were determined from the two box
core samples taken for sediment geochemistry. Approximately 30g of sediment
from the surface 1 cm of each sample was collected aseptically; analysis was
initiated within 6 hours after collection. Coliforms were determined using a
modified Most Probable Number (MPN) technique (APHA, 1975).

A.1.2.2 Laboratory Methods

Sediment grain size was determined by washing sediment samples through
2,000~ and 62-um mesh sieves to separate gravel, sand, and silt/clay fractions
following a procedure described by Folk (1978). Sand/gravel fractions were
separated with 1 phi (9) interval sieves, dried, and weighed. The silt/clay
fractions were analyzed using a pipette method (Rittemhouse, 1933).

Trace metals (Cd and Pb) were leached from 5 to 10g of sediments for 2
hours with 25 ml of 1IN nitric acid, and analyzed by graphite furnace AAS.
Mercury was leached from S to 10g of sediment at 95°C with aqua regia and
potassium permanganate, reduced using hydroxylamine sulfate and stannous
sulfate, and analyzed by coid-vapor AAS (EPA, 1979).

01l and grease were extracted ffon 100g sediment s;nples with an
acetone-hexane mixture, dried and quantified gravimetrically (APHA, 1975).
TOC in sediments was measured with a Perkin-Elmer Model 240 Elemental Analyzer
(Gibbs, 1977).

CHC's were soxhlet extracted from sediment samples using a 1:1 acetone-
hexane solvent. The extract was evaporated, cleaned using a florisil column,
fractionated on a silicic acid column, and analyzed using electron capture gas
chromatography (EPA, 1974). An additional acid cleanup step was required for
analysis of PCB's. Petroleum hydrocarbons were extracted from sediments with
a methylene dichloride-methanol azeotropic mixture, and analyzed with a column
and glass capillary gas chromatography technique (Brown et al., 1979).

Elutriate analyses were performed in accordance with the specifications
of EPA/CE (1977). Sediments and unfiltered disposal site water were mixed at
a 1:4 ratio, and mechanical- and air-agitated for 30 minutes. After a l-hour
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settling period, test water was filtered, acidified with Ultrex hydrochloric
acid, and analyzed for trace metals using techniques described above.

A.1.3 BIOLOGICAL MEASUREMENTS (Including Tissue Chemistry and Coliforms)

A.1.3.1 Shipboard Procedures

Five macrofaunal samples were collected at each station using a 0.065\1:2 box
core and washed through a O.5~mm screen; organisms were preserved in 102
formalin in seawater and stored until analysis. Two trawvls, one inside and
one outside of the site, were conducted using a 7.6m otter trawl to collect
epifauna for tissue concentrations of CHC's, trace metals, and total and fecal
coliforms. In addition, information from the catch was used to further
characterize the benthic and nektonic communities.

Epifauna from the trawls were sorted in stainless steel trays and
enumerated. Tissue was coambined from at least three individuals of each of
the commercially important species captured, aseptically homogenized in a
blender, and cultured within 6 hours for total and fecal coliforms using a
modified APHA (1975) technique described in IEC (1980). Other specimens vere
transferred from the trays to acid-rinsed plastic buckets, and then into clean
plastic bags and frozen for trace metal analyses. Additional specimens were
transferred to stainless steel buckets with stainless steel forceps, wrapped
in aluminum foil, placed in polyethylene bags, and frozen for CHC analysis.

A.1.3.2 Laboratory Methods

Six dominant macrofauna species were selected by Interstate biologists for
enumeration in all samples. Selection of species was based on the inspection
of initial laboratory data (species abundance throughout the site), feeding
type, and known association with environmental conditions, particularly
substrates. Each of the six dominant species was enumerated in all five
station replicates, and mean species abundances were calculated for each
station. All samples were transferred to 70% alcohol for storage.
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Analysis of Cd and PD concentrations in tissues followed techniques
described by EPA (1977). Approximately 5g to 10g of homogenized tissue were
digested with nitric acid and hydrogen peroxide while heated. The digests
wvere then evaporated, diluted to volume with deionized water, and analyzed
with flame or flameless AAS. Analyses of Hg concentrations in tissue required
digestion of an 8g to 10g sample with concentrated nitric and sulfuric acids
and potassium permanganate, reduction of the 1iomnized mercury with hydro-
xylamine and stannous sulfate, and analysis with cold-vapor AAS (EPA, 1979).

Tissue analyses for CHC's required homogenizing 50g of tissue with sodium
sulfate, extraction with hexane, cleanup, fractionation, and analysis with
electron capture gas chrmtography (EPA, 1974).

A.1.4 COMPUTER DATA ENTRY AND ANALYSIS

All data were entered into the Interstate computerized Oceanic Data and
Envirommental Evaluation Program data base (ODEEP). Statistical analysis
included calculation of means, variances, correlations, and analysis of
variance. These statistics ver‘e run for survey and station partitiomns in the
data. ANOVA's were not run for the Savannah data because only two stations
wvere sampled. Correlations were run between parameter values measured within
given sediment samples (casts).

A.2 RESULTS AND DISCUSSION

A.2.1 SAVANNAH ODMDS
A.2.1.1 Water Column Characteristics

Results of water column measurements of temperature, salinity, pH,
turbidity, and total suspended solids at the ODMDS taken in March and December
are presented in Table A-4. Dissolved and particulate trace metal concen—
trations are listed in Table A-5. Historical dissolved trace metal and CHC
data for waters in the vicinity of Savannah ODMDS are not available for

coaparisons.
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TABLE A-4
PHYSICAL WATER COLUMN PROPERTIES AT
SAVANNAH ODMDS IN MARCH AND DECEMBER 1979

Temperature (°C) Salintey (°/00) [ Turbidicy (NTU) Tetal Suspended
Solids (wg/liter)
Depth

Stacion (m) Mer Dec Mot Dec Mer Dec Mer Dee Mer Deec
2 12.63 14,00 29.746 | 30.263 8.20 8.47 2.%0 2.60 1.647 3.95%0

1 H) - - - 32,358 - 8.49 2.10 1.60 - 3.021

7 11.50 13.00 32.030 | 33.007 8.18 8.49 3.5 1.90 2.206 2.358

2 11.74 13.00 31.703 | 32.898 s.18 8.352 2.20 1.20 0.224 1.981

12 7 - - - 33.20 - 8.52 - 1.00 - 1.318

12 11.50 18.50 32.578 | 33.607 8.18 8.50 2.40 1.20 1.809 1.841

Dash (=) indicates »e ssasuremest wes taken

TABLE A-3
DISSOLVED AND PARTICULATE TRACE METALS
AND CHLORINATED HYDROCARBONS AT SAVANNAH
ODMDS AND CONTROL STATIONS IN MARCH AND DECEMBER 1979

Station 11 Station 12
Parameter Mar - Dec Mar Dec
Particulate Irnéo Metals
(ug/liter)
Hg .02 .00S .04 .008
cd .00S 011 .005 .002
Pb .077 .063 .135 .020
Dissolved Trace Metals
(ug/liter)
Hg .035 .030 .045 .030
cd 653 .051 .033 .118
Pb .114 .079 .098 .069
:Dissolved Chlorinated Hydrocarbons
(ng/liter)
Pesticides: pp'DDE ND ND ND .403

ND = Not Detected

A-12



Physical - Physical characteristics observed for waters in the vicinity of
the Savannah ODMDS were typical of partially mixed nearshore waters of the
South Atlantic Bight (SAB) (Blanton and Atkinson, 1978). Water temperatures
in the area of the site were lower in March than December. The range in water
temperatures in March was 11.5 to 12.6°C, and in December from 14.0 to 15.5°C.
Temperatures decreased with depth in March and increased with depth in
December. Salinities were lower in March than December and increased with
depth and increasing distance from shore during both surveys. These trends
are likely related to coastal fresh-water runoff, which is greater during
spring and has its most pronounced effec:. on waters closest to shore.
Salinity ranges were about 29.7 to 32.6%/00 in March, and 30.3 to 33.6% 00 in
December. Variations in pH at the ODMDS were small; values for both surveys
ranged from 8.2 to 8.5.

Concentrations of total suspended solids (TSS) and turbidity were similar
during both surveys. TSS ranged from about 0.2 to 4.0 wmg/liter and
turbidities from about 1.0 to 3.5 NTU. During both surveys, turbidity and TSS
levels decreased from ODMDS Station 11 to Station 12, 1located further
offshore. March values for both parameters tended to increase with depth,
possibly due to sediment resuspension. December values showed a general
decrease with depth; the reason for this trend is unclear. TSS concentrations
increased from March to December, whereas turbidity decreased. Since
turbiditj measurements are most affected by fine-grained material (Schubel et
al., 1978), suspended sediments in March may have been finer-grained than
those in December. Levels of TSS near the disposal site have been reported to
fluctuate between 1 and 19 mg/liter as a function of tidal flow, and
magnitudes of river discharge and sediment resuspension (Oertel, 1974).

Chemical - Concentrations of dissolved and particulate trace metals were
consistently low (<0.7 pg/liter) during both surveys. Dissolved mercury,
cadmium, and lead levels ranged from 0.030 to 0.045 ug/liter, 0.051 to 0.653
pg/liter and 0.069 to 0.118 ug/liter, respectively. The dissolved mercury and
cadmium concentrations were comparable to concentrations measured in the $
Shelf Waters (Windom, 1978; Windom and Betzer, 1979). Levels for particulate
metals over both surveys ranged from 0.005 to 0.040 ug/liter for mercury,
0.002 to 0.011 ug/liter for cadmium, and 0.020 to 0.135 pug/liter for lead.
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Variations in trace metal concentrations showed no consistent trends between
stations or surveys. Observed concentrations of total cadmium and mercury
(dissolved plus particulate fractions) were below EPA quality criteria for
marine waters (EPA, 1976). In the absence of appropriate bioassay data,
concentrations of total lead cannot be compared to EPA criteria (0.01 times
the 96-hr LCSO).

Dissolved CHC's were not detected in waters overlying the ODMDS in either
March or December. However, trace quantities (0.403 ng/liter) of the
pesticide derivative pp'DDE were detected in the control station waters in
December. PCB's were not detected at the ODMDS or comntrol stations during
either survey.

A.2.1.2 Sediment Characteristics

Physical - Sediment characteristics at the Savaﬁnah_omms are summarized
in Table A-6. Sediments within the disposal site and control stations
consisted pr:hurily of sand (approximately 94%) with small amounts of silt and
clay (approximately 2 to 4Z) and gravel (approximately 2 to 4Z). Higher
percentages of fines and lower percentages of' gravel occurred at the disposal
site during both surveys. Slightly higher proportions of fines occurred at
both stations in December, possibly due to seasonal sediment transport
processes (Oertel, 1979).

Chemical - Concentrations of trace metals, total organic carbon (TOC),
chlorinated hydrocarbons, snd 0il and grease in sediments in the vicinity of
Savannah ODMDS are listed in Table A-7. Mercury and cadmium concentrations
wvere relatively low and showed no consistent spatial trends for either survey.
March lead values are not reported because of the questionable accuracy of the
analytical technique (colorimetry), and the order of magnitude differences
with both the lead concentrations measured in ODMDS sediments in December
(analyzed by AAS) and lead concentrations reported for other SAB sediments
(Bothner et al., 1979; Windom and Betzer, 1979). Overall, sediment cadmium
concentrations ranged from 0.002 to 0.180 ug/g and were slightly higher in
December than March. Mercury ranged from <0.001 to 0.003 uzg/g with no
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TABLE A-6
SEDIMENT CHARACTERISTICS AT
SAVANNAH ODMDS DURING MARCH AND DECEMBER 1979

X Gravel Z Sand Z Fines
Station Mar Dec Mar Dec Mar Dec
11 1.70 + 2.67| 2.06 + 1.42 | 94.1 + 2,38 | 94.2 + 2.86 | 4.16 + 1.13 | 4.23 + 2.57
12 4.00 +3.36| 3.13 +3.89 | 93.4 +4.03}93.0 +3.67]2.60 +1.36 | 2.92 + 0.02
Note: Values for percentages are mean + one standard deviation; n =7

TABLE A-7
CONCENTRATIONS OF TOC, OIL AND GREASE, TRACE METALS,
AND CHC'S IN SEDIMENTS AT SAVANNAH ODMDS DURING MARCH AND DECEMBER 1971

Trace Msctals (pg/g)

T0C 01l and Gr Pescicides x<3's

Statios (ng/g) (ng/g) L] (] ”» (ng/8) (ag/g)

Mer | Dec 14 Dec Mer Dec Mer Dec | Mor Dee Mar Dec Mer Dec

11 0.70 | 0.7% | 0.0%8 | 0.007 {0.003 | 0.003 {0.003 | 0.180 | ~ 1.60.| ® 0.003 ND 0.037
. (pp'DDE) (Aroclor 1016)

0.50 | 2.28] 0.044 | 0.010 |0.003 | 0.002 |0.016 | 0.020| <~ 1.10 0.077 0.388
(pp'DDD) . (Aroeclor 1254)

12 <0.05| 0.3 | 0.033 | 0.024 |0.002 | 0.00) [0.006 | 0.020| -~ 1.10 ] 0.032 » 0.304
1.3 0.88 | 0.031 | 0.017 ko.ool 0.002 |0.002 | 0.170| -~ 1.30 (pp'DODE) (Aceclor 1254)

Dash (~) indicates that March lesd values are met preseated (reascss explained iam the text)
Neto: All replicate values ate showa

WD © Net detected

apparent trend.

Lead concentrations in December ranged from 1.1 to 1.6 ug/g.

These values are within the respective ranges reported for the general South
Atlantic Bight region (ibid.).

TOC and oil and grease concentrations were all low, ranging from <0.05 to

2.25 mg/g and 0.007 to 0.058 mg/g, respectively.

oil and grease levels showed a small decrease.
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3
Low 1levels (<0.5 ng/g) of DDT derivatives (DDD, DDE) and PCB's were

detected in sediments at both stations in December; however, no CHC's were
found during March. December values were similar for both stations. No
historical CHC data are available for comparisoms.

Elutriate Tests - Elutriate tests showed no substantial transfer of metals

from sediments to the dissolved phase. Mercury and cadmnium levels in test
vaters vere generally within the range (<0.7 ug/liter) measured in waters of
the ODMDS region (Table A-8). Lead showed small releases in elutriate tests
for both ODMDS and control station sediments; concentrations in test waters
ranged from 0.26 to 3.1 pg/liter for ODMDS sediments and <0.26 to 0.65
pg/liter for control site sediments. It is not known whether the greater lead
releases from ODMDS sediments relative to reference sediments were related to
previous dredged material disposal.

A.2.1.3 Tissues

Concentrations of trace metals and CHC's in tissue from the ODMDS and
control stations are presented in Table A-9. Mercury ranged from undetectable
levels to 0.21 ug/g in crabs (Ovalipes ocellatus). Concentrations in other
species (Sicyonia brevirostris and Penaeus sp.) vwere intermediate. Observed

mercury concentrations were lower than the Food and Drug Administration (FDA)
action level (1.0 pg/g) in commercial fish (FDA, 1980). Cadmium concen-
trations varied from 0.025 to 0.056 ug/g in shrimp tissue during December, and
from 0.44 to 0.98 ug/g in crabs during March. Lead concentrations in tissue
vere undetectable in March and equal to or less than 0.20 pg/g in December.
. Observed cadaium concentrations in shrimp are slightly lower than those
reported by Windom and Betzer (1979); comparable values for lead are not
available.

Pesticide (op'DDE, pp'DDE) concentutionc:unéed from 3.7 to 39 ng/g, and
were counsiderably lower than the FDA action limit of 5 pug/g (FDA, 1980).
Trace concentrations (<0.2 ug/g) of PCB's (Aroclor 1016 and 1254) detected in
crabs (0. ocellatus) during March were lower than the 5 ug/g FDA action limit.

A=16
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TABLE A-8
RESULTS OF.ELUTRIATE TESTS OF
SAVANNAH ODMDS SEDIMENTS IN DECEMBER 1979

ODMDS Water
Station 11 Station 12 (Range)
Mercury <0.05 <0.05 0.03 to 0.04
<0.05 <0.05
0.09 0.34
]
Cadmium 0.65 0.11 0.05 to 0.65
0.19 0.11
0.39 1.4
Lead 3.1 0.65 0.08 to 0.1l14
0.26 <0.26
2.1 0.53
Notes: All replicate values are shown. Units: pg/liter

CONCENTRATIONS OF TRACE METALS AND CHC's IN

TABLE A-9

TISSUE FROM SAVANNAH ODMDS IN MARCH AND DECEMBER 1979

Species

Scation

Matals
(ug/g dry we)

PCB's
(ug/g dry we)
Aroeclor

Pesticides
(ug/g dry we)

[~}

1254 1016

pp'DDE op'DDE

MARCH

Ovalipes
ocellatus

Ovalipes

ocellatus

1 oagiroscris

DECEMBER
Penaeus sp.

Penaeus sp.

Rock
shrimsp

Shrimp
Shrimp

11

12

12

11
12

0.21

0.020

0.092
0.064

<0.018

0.98

0.44

°. 130

0.025
0.056

<0.39

<0.23

<0.150

0.20
0.13

0.117 ND

0.071 ND

ND 0.0709%

0.039 ND

0.031 ND

0.0037

ND = Not detected
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A.2.1.4 Biological Characteristics

Macrofauna - Numerically dominant macrofauna collected during the March and
December surveys, and their mean abundances, are listed in Table A-10. A
total of 28 species were common, 9 of which were present during both surveys.
Polychaetes and crustaceans comprised 582 and 28%, respectively, of the
dominant macrofauna collected.

;'Thc majority of polychaete and crustacean species at Savannah ODMDS are
small-bodied (<5 cm in length) deposit feeders common to sandy substrates of
th"“é SAB (Boesch, 1977). Only 4 of the 16 polychaete species (Hemipodus
tt;s’eus, Goniadides carolinae, Prionospio dayi, and Spio pettibonae) were

P ent during both March and December. Large numbers of Spiophanes bombyx,
Hg omastus ambiseta, and Magelona papillicornis were present within the ODMDS
}é’hrch, but absent during the December survey. Similarly, only & of the 10
c:u’tacun species were present at either the ODMDS or comtrol :tation during
b9 surveys, illustrating the seasonal variability in the ucrofaunal
cm sition. smilar seasonal variability in the coaposition of nearshore
ben thic comunities of the SAB has been reported previously by Frankenberg and

oier (1977).
303

i
e
A8

x macrofaunal species were selected for further analysis, based on their
dbu

&n

ribaeum, the amphipods Platyischnopus mirabilis and Trichophoxus floridanus,

_dance during both surveys and association with known environmental
itions. These dominant species included the sea lancelet Branchiostoma

éhcipolychaetu Spio pettibonae and Goniadides carolinae, and the cumacean

rostylis smithi. These species represent a variety of trophic levels.
éo£ example, the amphipods P. mirabilis and T. floridanus, and polychaete S.
E ibonae, are deposit feeders, whereas B. caribaeum and 0. smithi are

!sns nsion feeders. The feeding ecology of G. carolinae is unknown, although

members of this family (Goniadidae) are considered omnivegous and/or
verous, and probably feed on detritus and small organismss (Jid'ctuld and
5 ' vn, 1979). Abundances of the dominant species during the March and
'gg"?mber surveys are listed in Table A-10.

L
o ol

!
* -
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TABLE A-10

MACROFAUNA ABUNDANCES AT
SAVANNAH ODMDS DURING MARCH AND DECEMBER 1979

Feeding
Type

March

December

Sta 11 Sta 12

Sta 11 Sta 12

ANNELIDA
Synelmis albini
Szliis cornuta

Hemipodus roseus
Goniadides carolinae

Lumbrineris latreilli
Nerinides unidentata

Prionospio cristata

Prionospio dayi
Spio pettibonae
Spiophanes bombyx

Magelona papillicornis
Tharyx annulosus

Arnandia agilis
Capitella capitata
Mediomastus ambiseta
Lysilla alba
Hesionidae unident
Protodrilus
symbioticus
ARTHROPODA
Sarsiella capsula

Cyclaspis varians

Oxyurostylis smithi
Acanthohaustorius

intermedius
Monoculodes sp.

Plutzischnogus
mirabilis

~ W U U U U U U o oo o oo OO0

13+ 0
2+3
2240
38 + 62
239 + 253 | 5
66 + 0
-_ '9+3
-— 9+0
98 + 0

784133 | 16 +

10 + 0
141 + 55

4+3

1+13
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TABLE A-10 (Continued)

Feeding
Type March December
Sea 11 Sta 12 Sta 11 Sta 12
Oedicsrotidae D 3+0 - - -
Tirom sp. D - 16 + 0
Irichophoxus floridanus D 8§ +9 3+4 9 +16 12 + 17
Ostracoda D 6+0 -
MOLLUSCA
Strigella mirabilis ‘D |- - 2+0 -
ECHINODERMATA
Ophiophragmus wurdemani 0 - - 19 + 10 17 +0
CHORDATA
Branchiostoma
caribaeunm S - . 27 £ 15 8§ +11 69 + 39

Note: Mean number/0.06m’ + one standard deviation; a = 3

== Not present

C = Carnivore

0 = Omnivore =
D = Deposit feeder

8 = Suspension feeder

? = UTuknown

The nonparametric Mann-Whitney U-Test (Sokal and Rohlf, 1969) was used to
compare abundances of each species between the ODMDS and control stations;
results are presented in Table A-ll. Abundances of B. caribseum and G.
carolinae were significantly higher within the control station during both
surveys, vhile P. mirabilis and 0. smithi were more numerous wvithin the ODMDS
during March and December respectively. There was no difference in the

abundance of either S. pettibonae or T. floridanus between ODMDS and control
stations during either survey.

Results from a previous survey of the Savannah ODMDS by Oertel (197S5)
suggest that differences in grain°size and sediment stability, associated with
the natural ridge and swvale topography, may have an effect on the composition

A-20
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TABLE A-ll
RESULTS OF MANN-WHITNEY U-TESTS OF
ABUNDANCES OF DOMINANT SPECIES BETWEEN THE
SAVANNAH ODMDS AND CONTROL STATIONS DURING MARCH AND DECEMBER 1979

Species March December Ramarks
Spio. gettibonae NS NS
Goniadides carolinae o NS * Abgent from ODMDS in March
: and December

Oxyurostylus smithi NS * Significantly higher in
ODMDS in December

Branchiostoma caribaeum * * Abutit froma ODMDS in March;
abundances lower in ODMDS in
Deceaber

Trichophoxus- floridanus NS NS

Platyischnopus mirabilis * NS Absent from control station .
in March

* Significant (p <0.05)
NS = Not significant (p >0.05)

and abundances of ncrofaun; wvithin the site. The observed distributions of
the doainant species within the ODMDS may be related to specific sediment
preferences, and the spatial varubﬁicy of sediment types associated with the
ridge and swale topography. Relationships between species abundances and
sediment composition were examined using Pearson product-moment correlations;
significant relationships are presented in Table A-12. Platyischnopus
mirabilis and T. floridanus may show a preference for disposal site sediments

since the species abundances and percent fines were both higher within the
site. Couversely, abundances of B. caribaeum vhich were less abundant in the
disposal site were negatively correlated with percent clay (r = -=0.446); thie
species may have a preference for coarser sediments outside the disposal oitc;

All of the dominant wmacrofauna are deposit feeders, with the exception of
B. caribaeun (filter feeder) and G. carolinae (carnivore). The doainant
deposit feeding organisas were typically more abundant within the disposal
site, possibly reflecting the characteristic preference of deposit feeders for
finer sediments. The suggested preference of B. caribaeum for the slightly
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TABLE A-12
SIGNIFICANT (p <0.05) CORRELATION COEFFICIENTS

BETWEEN SPECIES ABUNDANCES AND PERCENT CLAYS IN SEDIMENTS
Species n Z Clay
Branchiostoma caribaeum 20 =0.446
Platyischnopus mirabilis 20 0.599
Trichophoxus floridanus 20 0.384

coarser control station sediments is counsistant with its feeding mode: filter
feeders generally are less common in finer sediments that can clog delicate
feeding structures. Slightly finer sediments within the ODMDS may result from
either natural depositional processes (i.e., from river discharge) or from
previous dredged material disposal. However, Oertel (1975) stated
“{a]pparently the natural sorting of dredged material in the wvater column did
not sufficiently change that sediment character enough to effect the ecology
of the benthic infauna associated with eand ridges and troughs.” (p. 44)

Disposal of dredged material may directly disturb a benthic community
through burial and smothering of organisms (Diaz and Boesch, 1977). The
overburden may be recolonized by some individuals that survive burial and can
vertically migrate back to their former levels in the sediment (Richardson et
al., 1977; Maurer et al., 1981). However, the major process of recolonization
appears to be caused by larval settlement (Oliver and Slattery, 1973; Oliver
et al., 1977). Oliver et al. (1977) have shown that the first colonizers will
be opportunistic species that are capable of rapid population growth and
possess flexible life histories (Grassle and Grassle, 1976). Gray (1979) has
shown that these species are often the doainant inhabitants of disturbed
areas. Many opportunistic macrofauna are small-bodied deposit feeders, such
as spionid and capitellid polychaetes, or corophiid amphipods (for example,
gee Dorsey, 1981). )

A knowledge of the diversity, abundance, and feeding methods of species
inhabiting an ODMDS would enable identification of the presence of a disturbed

benthic community. Comparison of the ODMDS community with surrounding benthic
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communities undisturbed by disposal will facilitate the detection of effects
caused by the disposal of dredged material. For example, a high abundance of
opportunistic species, and a trophic structure dominated by deposit feeders,
would stand out from undisturbed areas with a greater diversity of species and
feeding methods (e.g., more guspension feeders, carnivores). Therefore, an
analysis of the feeding (trophic) relationships was performed to further
characterize the macrofauna in the area of the Savannah ODMDS. The species
listed in Table A-10 were assigned to feeding categories based on Barnes
(1974) and Fauchald and Jumars (1979). Four categories were used:

(1) Deposit feeders that ingest sediment and detrial particles
(2) Suspension feeders that filter food particles froa the wvater

(3) Omnivores that feed on a variety of plant, animal, detrital and
sediment material

(4) Carnivores that feed on living animal tissue

Mean abundance of common species were summed for each trophic category at each
station, and percentages were calculated and presented graphically in
?18ute A-‘O

In most cases each of the four trophic levels was represented at both the
ODMDS and comtrol stations; However, the larger percentages of macrofauna at
both stations were deposit feeders, typically polychaetes (e.g., Spiophanes
bombyx, Prionospio dayi, and Mediomastus ambiseta) and crustaceans (e.g.,

Sarsiella capsula, and Trichophoxus floridanus). Total numbers of deposit

feeders at either station were seasonally variable and reflect the presence or
absence of a few opportunistic species (i.e., S. bombyx and S. capsula).
Suspension feeders consisted primarily of Oxyurostylis smithi and

Branchiostoma caribaeum. Carnivores were represented by several polychaete

species (e.g., Hemipodus roseus, and Syllis cornuta). Omnivores were

represented primarily by the echinoderm Ophiophragmus wurdemani, which only
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Figure A-4. Percent Trophic Composition of Common Macrofauna at the
Savannah ODMDS and Control Stations in March and December 1979

vas present at the ODMDS and control station in December. Seasonal changes in
the trophic composition may reflect the presence or absence of opportunistic

species, primerily deposit feeders.

Results of the IEC and other previous surveys at the Savannah ODMDS (e.g.,
Oertel, 1975) suggest that abundances of macrobenthos are both seasonally and
spatially variable, and the patchiness of individual species may be related to
substrate composition. During IEC surveys the large standard deviations
relative to mean abundances of each species are probably typical the “patchy”
enviromment of the Savannah ODMDS and adjacent area. Similarly, “Frankenberg
and Leiper (1977) concluded that the macrobenthic communities of the Georgia
Shelf are very variable spatially and temporally and that large and, in some
respects, unpredictable seasonal variations were the rule® (Boesch, 1977; p.
VIII-35). The effects of dredged material disposal on abundances of
macrofauna within and outside the ODMDS may be difficult to ascertain because
of the large variability. The composition of the macrobenthic community
within the ODMDS was similar to other undisturbed nearshore, sandy bottom
areas of the SAB (Boesch, 1977). The results of IEC and Oertel's (1975)
survey suggest that previous dumping has not substantially altered the
composition of the fauna in the area of the omtbs.
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EPIFAUNA

Epifaunal and nektonic organisms collected during the March and December
surveys are listed in Table A-13. Few species were present during both
surveys. Several species, including the crustaceans Sicyonia brevirostris and
Ovalipes ocellatus, echinoderm Asterias forbesii, and fish Urophycis regius
and Prionotus cardinus, were common in March and absent from cither the ODMDS
or control station in December. Appreciable numbers of shrimp (Trachypenaeus
constrictus and Pang&mcua longirostris), as well as smaller numbers of
several fish species, including Symphurus nebulosus, Menticirrhus saxatilis,
and Peprilus tricanthus, were present in the study area in December. Most of
the epifaunal and nekton species collected were characteristic of the inner
Shelf faunal assemblage of the SAB (George and Staiger, 1979).

Differences between the composition and abundances of epifauna and nekton
collected during the March and December sgurveys are probably typical of the
seasonal variability of epibenthic organisms in the nearshore SAB.' Oertel
(1975) sampled nekton at two stations within the ODMDS, and a control station
before, during, and after dumping. Oertel (ibid.) noticed a decrease from
September to January in the total number and diversity of fish. This change
could reflect seasonal changes in the physical regime or migratory habits of
the nekton. Adverse effects from dumping on epifauna were not detected by
Oertel, and could not be determined from IEC survey data.

Microbiology = Total and fecal coliform counts in the Savannah ODMDS and
control station sediments and shellfish are presented in Table A-l4; no
shellfish were collected for analysis in March. Anomolously high total and
fecal coliforms were detected in the ODMDS sediment during the March survey;
however, coliforms were not detected in either sediments or organisms from the
ODMDS in December. The reasons for the high March coliform counts are
unknown. No historical data for coliform counts in the Savannah ODMDS

sediments are available for comparisons.
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TABLE A-13

NEKTON COLLECTED AT SAVANNAH ODMDS IN MARCH AND DECEMBER 1979
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TABLE A-14

TOTAL AND FECAL COLIFORM COUNTS AT

SAVANNAH ODMDS DURING MARCH AND DECEMBER 1979

Sediments Shellfish
Total Fecal Total Fecal
Coliforms Coliforms Coliforms Coliforms
Station (MPN/100g) (MPN/100g) Species (MPN/100g) (MPN/100g)
* .
11 35,000 780 NC — -—
*
12 750 200 NC — —
ut <154 <iss Parapenaeus <286 <286
Longirostris
(shrimp)
127 <154 <154 | Trachypenaeus| <154 <154
constrictus
(shrimp)
NC = Not collected
* March
t December
A.2.2 CHARLESTON ODMDS
A.2.2.1 Water Column Characteristics
Water column measurements of temperature, salinity, pH, turbidity, and

suspended solids (TSS) at the Charleston ODMDS during March and December are
presented in Table A-15. Dissolved and particulate trace metal data are
listed in Table A-16, along with data for dissolved chlorinated hydrocarbons.

Physical - Physical characteristics determined for waters in the vicinity
of the Charleston ODMDS were consistent with previous observations of
partially mixed nearshore waters of the South Atlantic Bight (SAB) (Blanton
and Atkinson, 1978). Temperatures decreased slightly with greater water depth
during March, but increased slightly with depth during December.
in December were higher than those in March and showed greater spatial
variability, Surface temperatures ranged from

Temperatures

especially near the surface.
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TABLE A-15
WATER COLUMN CHARACTERISTICS AT
CHARLESTON ODMDS AND CONTROL STATIONS DURING MARCH AND DECEMBER 1979

Temperature Salinity TSS Turbidicy pl
°c (o/00) (mg/1licer) (¥TD)
Depth
Station (m) Mar Dec Mar Dec Mar Dec Mar Dec Mar Dec
1 ; 13.51 | 18.00 29.358 | 32.699 2.150 | 1.588 2.20 | 1.00 8.22 | 8.21
- -— - - -— - 1.50 -— - -—
12 12.15 | = 32,908 | — 0.870 | = 1.20 | = 8.17 | —
| §-) - 18.50 - 33.624 - 2.038 - 1.40 - 8.38
6 2 13.51 | 13.00 31.193 | 31.040 0.884 | 3.424 1.10 | 2.10 8.22 | 8.04
7 - - - 33.772 - 1.779 0.70 | 1.00 - 8.06
1S - 15.00 - 33. 781 - 1.977 -— 1.20 - 8.08
7 2 13.47 | 17.80 30.850 | 31.592 1.251 | 1.298 1.20 | 1.10 8.18 | 8.25
10 - 16.50 - 33.027 - 2.001 - 1.20 - 8.24
12 12,31 | = 32.966 | — 0.716 | — 1.10 | = 8,22 | -~
8 2 12.90 | 17.00 31.673 | 31.931 1.421 | 1.756 1.10 | 1.40 8.21 | 8.16
11 11.93 | = 32.759 | - 2.169 | — 1.50 | == -— -—
12 - 19.00 - 34,081 - 3.123 - 2.30 8.22 | 8.18
9 2 12.85 | 13.70 32.662 | 32.588 1.096 | 1.638 0.70 | 1.20 8.21 | 8.24
12 12.49 | = 33.265 | — 0.981 | — 0.90 | — 8,21 | —
14 -— 15.50 -— 34.137 -— 1.002 - 1.10 -— 8.22

(==) Msasurements not taken

about 12.8°C to 13.5°C in March, and from 13.0°C to 18.0°C in December.
Temperature ranges in bottom waters (l2m to 1l5m) were 11.9°C to 12.5°C in
March and 15.0°C to 19.0°C in December. Temperatures were generally lower
offshore during December.

Salinity increased with depth and increasing distance from sghore during
both surveys and was slightly higher in December than March. Surface salinity
ranged froa about 29.4%°/00 to 32.7%°/00 in March and from 31.0%/00 to 32.7% 00
in December. Bottom salinities ranged from 32.9%/00 to 33.3°/00 in March and
from 33.0%/00 to 34.1°/oo in December. The pH of the waters in the area of
ﬁhc ODMDS was essentially uniform with depth and showed no consistent temporal
or gpatial trends. The overall pH range was 8.17 to 8.35.

Turbidity and TSS concentrations in the vicinity of the Charleston ODMDS
vary with tidal flow and volume of river discharge. Turbidity and TSS levels
decreased with distance from shore and vere generally higher in December than
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TABLE A-16
PARTICULATE ANRD DISSOLVED METALS AND ORGANOHALOGEN CONCENTRATIONS
IN THE WATER COLUMN OF CHARLESTON ODMDS DURING MARCH AND DECEMBER 1979

Station 1 Station 6
Parameter Mar Dec Mar Dec
Particulate Trace Metals
(ug/liter)
Mercury 0.019 | 0.009 0.014 | 0.002
Cadmium 0.0021 ] 0.00S5 0.0019 | 0.004
Lead 0.079 | 0.023 0.078 | 0.039

Dissolved Trace Metals

(ug/liter)
Mercury 0.049 |<0.03 | 0.035 |<0.03
0.076
Cadmium 0.320 | 0.040 | 0.019 | 0.038
0.493
Lead ' 0.378 | 0.032 | 0.126 | 0.044
' 3.200°

Chlorinated Bydrocarbons

(ng/liter)
Aroclor 1016 ND 0.296 ND 0.405
op'DDE ND ND ND 0.235
pp'DDD ND ND © 0.07 ND

ND = Not detected
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March. No consistent vertical trends were observed. Turbidity ranged from
0.7 to 2.2 NTU in March and from 1.0 to 2.3 NIU during December. TSS ranges
for March and December were about 0.9 to 2.2 mg/liter and 1.0 to 3.4 mg/liter,
respectively. March TSS concentrations were lower than the average spring
particulate load (12.3 mg/liter) measured in the general area by Windom and
Betzer (1979), but similar to February-March values reported. by Doyle et al.
(1979).

Chemical -~ Trace metal (mercury, cadmium, and lead) concentrations were
generally slightly higher in March than December, especially in the dissolved
phase at Station 1. Results of the DMRP (Saucier et al., 1978) suggest that
detectable levels of trace metals are not typically released from dredged
sediment. Therefore, the slightly higher levels of dissolved metals overlying
the ODMDS were probably due to natural variability or sampling error.
Dissolved mercury levels were less than 0.03 ug/liter in December and ranged
from about 0.04 to 0.08 pug/liter in March. Dissolved cadmium levels were
about 0.04 pg/liter in December and up to about 0.5 ug/liter in March.
D'_iuolvod lead showed the largest changes between surveys with December and
March values ranging from about 0.03 to 0.04 pug/liter and 0.1 to 3.2 ug/liter,
respectively. The greater March levels of the dissolved metals may be related
to greater runoff in spring than vwinter. Particulate trace nital levels were
all extremely low, never exceeding 0.1 pg/liter. Total mercury, cadmium, and
lead concentrations were within the ranges reported for SAB Shelf Waters by
Windoa and Betzer (1979), Windom and Saith (1972), and Windom et al. (1975).
Concentrations of total mercury and cadmium were below the respective EPA
quality criteria for marine life (EPA, 1976).

Trace concentrations of dissolved pesticide derivatives (op'DDE and/or
pp'DDD) (<0.5 ng/liter) were detected during both surveys while dissolved
PCB's were detected only during December. The observed levels are within the
general range of SAB concentrations reported by Bidleman and Olney (1974) and
Harvey et al. (1974). Concentrations of PCB's and pesticides were below the
EPA water quality criteria for marine life (EPA, 1976).
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Ae2.2.2 Sediment Characteristics

Physical - Grain size characteristics of sediments at the Charleston ODMDS
and adjacent area are summarized in Table A-17. The sediments consisted
primarily of sand (792 to 97%), with smaller and variable fractions of
fine-grained (22 to 13X) and gravel-sized (0.4Z to 17Z) sediments. Highest
percentages of fine-grained sediments were reported at nearshore Statiom 10,
Relatively high
percentages of gravel-sized sediments occurred at Station 8 during both

possibly indicating the deposition of riverborne silts.
' surveys and at Station S during March. These observations are comsistent with
those reported by SCWMRD (1979).
texture either between surveys or between site and control stations were
detected with ANOVA's.

No consistent differences in sediment

Chemical - Sediment concentrations of trace metals, TOC, oil and grease,
and chlorinated hydrocarbons for the area of the Charleston ODMDS are listed
in Table A-18.

Lead concentrations for the March survey are not presented for
the reasons explained earlier (see page A-14). '

TABLE A-17
SEDIMENT CHARACTERISTICS AT
CHARLESTON ODMDS DURING MARCH AND DECEMBER 1979

Z Gravel 2 Sand 2 Pines
Station Mar Dec . . Mar Dec Mar Dec
1 4.05 + 4.8 5.27 + 7.44 93.5 + 5.02 90.8 + 6.19 2.36 +0.87 3.95 + 1.74
2 2,80 + 3.38 0.48 + 0.29 93.1 £ 4.79 95.5 £ 2.77 3.66 + 1.36 3.99 + 2.76
3 0.91 + 0.81 1.73 # 1.60 94.5 + 3.71 94.8 + 1.83 4.52 + 3.1 3.42 + 2.20
4 0.35 + 0.22 0.28 + 0.16 96.4 + 2,03 96.9 + 1.29 3.17 + 2.03 2.76 £ 1.28
S 11.4 + 13.2 1.12 # 2.02 91.0 + 8.88 95.8 + 1.53 2.74 + 1.26 3.06 + 1.69
6 2.53 + 2.86 1.56 + 1.46 94.9 + 3.05 95.3 +£2.05 2.56 + 0.79 3.02 +1.80
7 0.68 + 0.37 3.03 + 6.01 97.0 + 1.06 94.1 + 6.50 2.27 + 0.92 2.83 +1.81
8 10.5 + 15.8 .16.8 + 15.2 83.4 + 15.5 79.5 + 15.5 4.10 + 3.06 3.65 + 1.8
9 2.90 + 3.67 8.51 #11.2 95.3 # 3.13 88.0 + 12.0 1.84 + 1.48 3.48 + 2.16
10 2.33 £ 1.63 1.38 + 1.24 91.7 + 1.65 85.1 + 9.9 6.00 + 2.07 13.5 + 10.5

Note:
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TABLE A-18
CONCENTRATIONS OF TRACE METALS, OIL AND GREASE, TOC, AND CHLORINATED
HYDROCARBONS IN CHARLESTON ODMDS SEDIMENTS DURING MARCH AND DECEMBER 1979

Trace Metals (pa/g)
01l and Gresse TOC Chlorinaced Rydrocarbdons
Stacion Rg 14 cd (ug/3) (mg/3) (ng/g)
' Mar Dec Mar | Dec Msr Dec Mar Dec Mar Dec Mar Dec
1 .002 | .002 - | 1.4 | .006 | .006 | 014 | .014 845 (848 0.076 (op'DOE)
004 | .001 - | 1.9 004 | .08 .058 | .028 80 | .178 | 0.50 (pp'DDE)|0.027 (pp'ODE)
0.118 (Aroclor 1016)
0.492 (Areclor 1254)
2 .002 | .002 - | 1.8 | .002 |.116 | .040 | .028 12.4 .608 | ma [ 7Y
.003 | .002 - | 2.0 | .002 |.032 .089 | .037 1.50 | .989
3 001|000 | - | 1.4 |.002 {.005 | .02 |.011 1.10 | 497 | ma Y
.002 | .001 - 1.2 .002 | .001 .063 | .009 30 | .65 .
4 .003 | .00l - | 2.0 | .002 |.018 | .086 | .022 2.50 | 487 |« NA
.001 | .002 - | 2.0 | .002 | .020 .037 | .03 1.10 | 1.20
s .006 | .00% - | 1.5 | .022 | .009 | .032 | .014 1.40 | .481 | @ NA
.003 | .001 - | 1.4 .014 | .04S .022 | .013 0.40 | .783
6 .003 | .001 - | 1.7 | .001 |.010 | .028 | .020 1.80 | .557 | Moc Deteccad |0.211 (Aroclor 1016)
002 | .001 - | 1.4 .001 | .00 | .089 | .017 1.10 | .449
7 .001 | .001 - | 2.1 | .002 |.011 .038 | .018 10.1 147 | @4 mA
.001 | .001 - 1.8 | .008 |.011 .041 | .011 0.03 426
s .004 | .003 - | 1.6 | .008 | .050 | .061 | .027 1.00 | .369 | M NA
.004 | .002 - | 1.5 | .016 | .003 .077 | .021 1.10 | 2.06
9 .003 | .003 - | 1.6 | .002 |.001 .035 | .033 9.70 | 714 | M NA
.001 | .001 - | 1.4 .001 | .00 .07 | .017 1.20 | .659
10 .003 | .003 - | 1.5 | .008 |.013 | .066 | .01 0.70 | .5% |ma WA
006 | - - - .006 - .09 - 7.20 -

Woter All replicate values are sheva
NA = Not asalyszed
Dash (=) tndicates March lesd values are not presented (reasoas explained in the text)

ANOVA's of trace metal concentrations in sediments showed no consistant
differences between surveys or statioms. Mercury and lead concentration
ranges were only 0.0003 to 0.005 ug/g and 1.2 to 2.1 pug/g, respectively.
Cadmium concentrations exhibited the greatest variability (0.001 to 0.1l16
ug/g); however, observed values typically were within the range reported by
Windom and Betzer (1979) for SAB sediments. No indications of higher trace
metal levels in sediments within the ODMDS, relative to outside the site, were
found. SCWMRD (1979) reported concentrations of <0.5 to 1.9 ug/g lead, 0.12
to l.1 pug/g cadmium, and 0.1 to 0.4 pug/g mercury in the Charleston ODMDS
sediments. Mercury and cadmium levels reported by SCWMRD were substantially
higher than concentrations measured during IEC surveys. The reason for this
discrepency is unknown, but may be due to differences imn analytical

methodology.
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Concentrations of TOC were generally higher and more variable during March
than December; ranges were 0.05 to 12.4 mg/g and about 0.4 to 2.1 mg/g, |
respectively. The reason for this disparity is unclear, expecially since the
amounts of fine sediment, which are generally positively correlated with TOC,
were relatively counstant between surveys. High March TOC levels occurred at
Stations 2, 7, 9, and 10, with no consistent differences between ODMDS and
control stations. O0il and grease concentrations were comsistantly low (<0.1
mg/g) during both surveys; the overall range was from 0.009 to 0.099 mg/g.
SCWMRD (1979) reported oil and grease concentrations of 0.03 to 0.22 mg/g and
TOC levels of <10 mg/g in the Charleston ODMDS sediments.

Lov concentrations ( <0.2 ng/g) of DDT derivatives were detected in
sediments during both surveys at Station 1, but none were measured at comtrol
Station 6. PCB's were detected at both stations during December, but none were -
present at either station in March. The reasons for these findings are
unclear from survey data; however, variability may be related to either
physical processes (i.e., sediment transport during storms) or anthropogenic

ianputs.
: X LP «

These data suggest that disposal of dredged material at the Charleston
ODMDS has not resulted in any substantial physical or chemical sediment
alterations within the site. Slightly higher levels of cadmium and -
chlorinated hydrocarbons occurred within the ODMDS; however, more detailed
studies would be necessary to substantiate these results.

Elutriate Tests - Elutriate tests indicated mercury, cadmium, and lead were
not released from sediments to any substantial degree (Table A-19).
Concentrations in test waters ranged from 0.05 to 0.38 ug/liter for mercury,
0.13 to 0.17 pg/liter for cadmium, and <0.26 to 2.6 pug/liter for lead.
Slightly higher trace metal levels were observed for tests of site sediments
(Station 1) relative to reference sediments (Station 6), but all were
generally within the ranges measured for dissolved metals in ambient site
water during the surveys (Table A-16).

Tissues - Tissue samples were not analyzed during the March or December

Charleston ODMDS surveys.
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TABLE A-19
RESULTS OF ELUTRIATE TESTS OF
CHARLESTON ODMDS SEDIMENTS IN DECEMBER 1979

: ODMDS Water
Station 1 Station 6 (Range)
Mercury 0.16 <0.05 <0.03 to 0.08
< 0.0S < 0.05
0.38 <0.05
Cadmium 0.13 0.09 0.04 to 0.49
0.13 0.14
0.17 0.31
Lead < 0.27 <0.25 0.03 to 3.2
2.6 <0.25
< 0.26 <0.26

Note: All replicate values are shown. Units = pg/liter.

A.2.2.3 Biological Characteristics of the Charleston ODMDS

Macroinfauna - Common marcofauna collected during the March and December
surveys are listed in Tables A-20 and A-21. A total of 82 species were
identified, 28 of which were present during both sampling periods.

Polychaetes comprised the largest taxomomic group, accounting for approx—
imately 60% and 502 of the species collected during the March and December
surveys, respectively. Arthropods and molluscs also accounted for approx—
imately 25 and 102, respectively, of the common macrofaunal species.

In August 1978 SCWMRD (1979) sampled the benthic infauna in the vicinity of
the Charleston ODMDS and identified 493 invertebrate species from 40 sampling
stations. Polychaetes accounted for 37.5% of the total number of organisms
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collected, whereas amphipods composed 102 and molluscs 7%, of the macro—
invertebrates. The most abundant species was the cephalochordate
Branchiostoma caribaeum. Several of the macrofaunal species collected by
SCWMRD were also common during the IEC surveys.

Macrofaunal species listed in Tables A-20 and A-2l1 were assigned to one of
four feeding categories (deposit feeder, suspension feeder, omnivore, or
carnivore), as discussed previously (Section A.2.1.4). The percent trophic
composition was calculated for each station and presented in Figure A-5. In
most cases, all of the four trophic levels were represented at each station,
and the respective percentages were similar during both surveys.

Deposit feeding polychaetes and crustaceans typically coantributed the
largest numbers of species and individuals to the macrofauna. Representative
deposit feeders include the polychaete Spiophanes bombyx, amphipod
Trichophoxus floridanus, and archiannelid Protodrilis smbioticub. Several
species of polychaetes and crustaceans occurred sporadically throughout the
study area, or were present during only one survey. For example, the
polychaete Polydora socialis was present at two stations within the ODMDS in
March (with mean abundances of 15 and 433 individuals per 0.06 -2), but absent
from all stations in December. Although the percentages of deposit feeding
organisms were relatively uniform throughout- the ODMDS, total numbers of
deposit feeders varied depending on the presence of several opportunistic
species. These results are similar to those at the Savannah ODMDS, and
indicate the spatial and temporal variability of the macrofauna at the
Charleston ODMDS. Percentages of deposit feeders at stations inside the ODMDS
vere comparable to those outside the ODMDS.

Suspension feeders represented a variable proportion (12 to 88Z) of the
mecrofauna at each station, although percentages were typically less than 20Z.
Representative species included the cumacean Oxyurostylus smithi, mollusc
Macrocallista nimbosa, and cephalochordate Branchiostoma caribaeum. The
mollusc Mactra fragilis occurred at Station 10 in December, with a mean
abundance of 2960 individuals per 0.06 -2, but was either absent or present

only in small numbers at other stations (Station 4) during the same period,
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Figure A-5. Percent Composition of Feeding Types at Charleston ODMDS
During March and December 1979
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and absent from the study area in March. The large number of M. fragilis
accounts for the relatively high percentage of suspension feeders observed in

December.

Total numbers of omnivores and carnivores. were relatively low at all
stations during the March and December surveys, and species in these
categories generally comprised less than 20Z of the trophic composition.
Representative omnivore species included the polychaetes Onuphus cremita and
Lumbrineris latreilli and the echinoderm Ophiophragmus wurdemani. Represen—
tative species of carmnivore include the polychaetes Nephtys picta aand
Goniadides carolinae.

Bight macrofaunal species were selected for further analysis based on their
abundances during both surveys and association with known envirommental
conditions. Dominant species include the polychaetes Spiophanes bombyx and
Goniadides carolinae; molluscs Macrocallista nimbosa, Solen viridis, and
Tellina agilis; and crustaceans Oxyurostylis smithi, Platyischnopus mirabilis,
and Trichophoxus floridanus. Species abundances during the March and December
surveys are listed in Tables A-20 and A-21l, respectively. The dominant
macrofaunal species are common in nearshore sand-bottom envirooments
throughout the SAB, and represent several trophic levels. Spiophanes bombyx,
P. mirabilis, T. floridanus, and T. agilis are deposit feeders, and 0. smithi,
. nimbosa, and S. viridis are suspension feeders. As mentioned previously,

oI |

« carolinae is considered a carnivoras.

Densities of most of the dominant macrofauna exhibited considerable
variability between surveys and between stations. However, densities of 0.
smithi, S. viridis and T. agilis tended to be slightly higher at the nearshore
station; densities of P. mirabilis and T. floridanus were typically higher,
while densities of G. carolinae were lower within the ODMDS; densities of S.
bombyx were extremely variable, especially in March, with no discernable
pattern in their distribution; M. nimbosa were relatively uniform throughout
the region, except for their absence from the nearshore and northermmost
stations. Sources of variation in species densities were examined with an
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analysis of variance. Significant differences in densities between surveys
(p <.05) were detacted for only one species (Macrocallista nimbosa). No

significant differences in densities between stations were detected for any of
the dominant species. )

Differencas in the densities of dominant species between the ODMDS and-
control stations were examined with a nonparametric comparison test as
follows. Stations along a similar isobath were separated into two groups:
(1) a control group (Stations 6, 7, and 8) and (2) a ODMDS group (Statioms 1,
3, and 5). For each of the dominant species, all density information from the
replicates was pooled for each group of stations to form two sanmples.
Differences between these samples were tested using a Mann-Whitney U-Test
(Sokal and Rohlf, 1969). Significant differences in abundances (p <0.05) of
Spiophanes bombyx between ODMDS station group and the control station group
were detected during the December survey; S. bombyx were more abundant at the
OoDMDS stations. Abundances of the other dominant mecrofauna were not
’significantly different between control and ODMDS station groups.

The South Carolina Wildlife and Marine Resourca Department (SCWMRD, 1979)
detected no significant differences in the abundances, species diversity, or
species richness between stations inside and outside of the disposal site.
Comparisons of individual species abundances in both the IEC and SCWMRD
indicate considerable temporal and spatial variability. Similar variation in
nearshore infaunal communities have been discussed by Frankenberg (1971). The
patchy station-to-station distribution and high replicate sample varibility
“reflect deunsity peaks associated with uneven settling of the meroplanktomic
larvae that are characteristic of subtropical benthos” (Thorson, 1966 cited in
Tenore, 1979). High variability in species densities among replicate casts
during the IEC surveys is indicated by the large standard deviation relative
to the station abundance means, and may account for the inability to
distinguish significant differences in species densities between either

surveys or stationms.

Pearson product-moment correlations were computed for species abundances
and concentrations of several abiotic parameters to investigate whether
abiotic factors might be related to patterns of infaunal densities. Densities
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of Solen viridis were correlated with percentages of sediment silt (r =
0.305), and densities of Tellina agilis were positively correlated with
percentages of sediment clay (r = 0.176). The low correlation coefficients
suggest that other factors (biological, chemical or physical) are respousible
for variability in species densities. Correlations between the abundances of
the other dominant species and physical parameters were not statistically

significant.

Results from both IEC and SCWMRD surveys indicate that macrofauna in the.
Charleston ODMDS have high temporal and spatial variability in both diversity
and abundance. Nevertheless, no significant differences in trophic
composition or species densities between stations within and outside the ODMDS
were detettable during either the IEC or SCWMRD surveys.

Epifauna - A 1list of epifauna and nekton collected during the December
survey are presented in Table A-22; no travls were performed in March because
of problems with sampling gear. The diversity and abundances of epifauna were
low within the ODMDS but higher elsewhere. For example, a greater diversity
of fish, especially black seabass (Centropristis striatus) aand scup

(Stenotonus chrysops), occurred at Station 6 outside the ODMDS.

Results from the SCWMRD (1979) survey suggest that the distribution and
abundances of sessile epifauna (e.g., hydroids) are dependent omn the
availability of a suitable substrate. Relatively higher epifaunal densities
occur in areas with greater accumulations of large shells. Epifaunal
assemblages are expected to vary areally and seasonally similar to the
infauna. The large annual variability in species abundances may obscure
impacts of dredged material disposal on both infaunal and epifaunal organisms.
However, SCWMRD (1979) concluded "no effects of dredged material disposal were
detectable in either epifaunal or infaunal communities. Such practices have
probably had li.ttlc lasting impact on the macrobenthos because of the
similarity of dredged materials to the existing sediments of the disposal
area.” (p. 47)
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TABLE A-22

EPIFAUNA AND NEXTON COLLECTED AT CHARLESTON ODMDS IN NOVEMBER 1979

Species

Coumon Name

Station 1

Station 6

CNIDARIA
Cubomedusae
Gorgonacea
MOLLUSCA
Diodora cayenensis
Illex illecebrasus
ARTHROPODA

Micropanope xanthiformis

Penaeus setiferous
Podochela rusei

-Synalpheus minas
ECHINODERMATA

Arbacia punctulata

Pachythone briareus
CHORDATA

Amaroucium constellatum
Oameridae

Osmeris mordax

Serranidae

Centropristis striatus
Sparidae

Stenotonus chrysops
Sciaenidae

Equetus acuminatus
Trigilidae

Prionotus carolinus
Bothidae

Scopthalmus aquosus
Balistidae

Monocanthus hispidus
Diodontidae

Chilomyctenus schoepfi

Jelly fish
Whip coral

Keyhole limpet
Boreal squid

Mud crab
White shrimp
Crab

Pistol shrimp

Purple sea urchin
Sea cucumber

Sea squirt

gainbow smelt
Black scabais

Scup

High hat

Northern searobin
Windowpane flounder
Pl;nehcad filefish

Striped burrfish

1 colony

50

77

W o -

59

25
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Microbiology = Total and fecal coliform counts from sediments collected
from Stations 1 and 6 during the IEC December survey are presented in Table
A-23. No shellfish wera collected for tissue coliform analyses. Total and
fecal coliforms were detected (3833/100g and 3333/100g sediments, respec-
tively) in ODMDS sediments, whereas no coliforms wvere detected in the
reference station sediments. It 1is not known whether the presence of
coliforms in ODMDS sediments is a result of previous dredged material
disposal.

A.2.3 WILMINGTON ODMDS

A.2.3.1 Water Column Characteristics

Water column characteristics (temperature, salinity, pH, turbidity, and
total suspended solids) of the Wilmington ODMDS during November and July are
presented in Table A-24. ‘Dissolved and particulate trace metal conceatrations
are summarized in Table A-2S.

Physical - Temperatures generally ﬁmrna:ed with depth in RNovember and
decreased with depth in July; however, overall temperaturse variations were
small vertically as well as spatially. November surface temperatures ranged
from 17.5° to 20.5°C; bottom temperatures ranged from 18.1°C to 19.7°C. July
surface temperatures ranged from 26.9°C to 28.1°C; bottom temperatures ranged
from 26.8°C to 28.3°C. Measured surface and bottoam temperatures were
generally similar to the respective temperatures reported by Atkinson et al.
(1979).

Salinities in July were unifom over the survey area, ranging from 34.2 to
34.7% 00, with little or no variation with depth. Nearshore (e.g., Stations
S, 6, and 7) salinities were 0.1 to 0.5°/00 1less than offshore (e.g., Stations
8, 9, and 10), possibly as a result of land runoff. Salinities exhibited
greater variability in November, with a minimum of 32.5°/00 at the surface at
Station 4, and a maximum of 36.0%00 to 36.2°/oo near the bottom at offshore
Stations 3, 9, and 10. Surface salinities were 0.l to 3.3%00 less than
bottom salinities with the greatest vertical differences occurring in deeper
wvaters. Surface and bottom salinities were similar to values reported for
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TABLE A-23
TOTAL AND FECAL COLIFORM COUNTS IN
CHARLESTON ODMDS SEDIMENTS DURING DECEMBER 1979

Total Coliforms

Fecal Coliforms

Station (MPN/100g) (MPN/100g)
1 3833 3333
6 <154 <154

Note: Shellfish were not collected for
coliforn analyses

TABLE A-2

4

WATER COLUMN CHARACTERISTICS AT WILMINGTON ODMDS

AND CONTROL STATIONS DURING NOVEMBER 1979 AND JULY 1980

Temperature s.yu:y Total Suspended Turbidity
(°c) ("/00) Solids (mg/liter) pA (NTD)
Station n::?' Nov Jul Nov Jul Nov Jul Nov Jul Nov Jul

1 2 18.5 27.2 34.847 | 36.690 0.39 1.33 8.25 | 8.38 ' 0.48 | 0.90
s - - 35.652 | 34.684 2.53 2.49 8.23 | 8.57 2.50 | 1.00

9 |19.0 | 27.0 | 3s.701 | 34.688 s.22 | 1.63 8.2¢ | 8.57 | 4.00 | 1.00

2 2 20.3 27.4 34.742 | 35.791 0.62 0.79 8.28 | 8.87 0.40 | 0.04
11 19.3 28.3 3s.711 | 36.987 7.66 3.64 8.26 | 8.56 4.70 | 0.13

3 2 17.3 26.9 32.99% ib.‘” i.n 0.81 8.23 | 8.42 1.80 | 0.3
‘ 10 19.0 26.8 36.192 | 34.629 6.06 1.53 8.26 | 8.42 5.80 | 0.65

4 2 17.1 27.4 32,468 | 34.741 1.85 2.39 8.20 | 8.54 1.30 | 1.13
9 18.1 28.2 35.816 | 34.638 16.90 0.99 8.24 | 8.33 9.10 | 0.59

L] 2 18.4 28.0 34,2352 - 2.90 S.17 8.22 | 8.53 2.20 | 0.32
(] 18.4 274 "35.581 - 11.52 |11.76 8.20 | 8.43 9.70 | 0.54

] 2 18.0 28.1 33.066 | 34.491 1.50 1.88 8.25 | 8.351 1.20 | 0.11
s - - 35.727 | 34.480 3.41 3.5 8.24 | 8.%0 3.30 | 0.18

10 19.0 27.6 35.876 | 34.472 6.41 0.94 8.24 | 8.351 5.40 | 0.11

7 2 18.0 27.9 32.942 | 34.354 1.89 2.11 8.26 | 8.30 1.30 | 0.10
10 19.7 27.3 35.890 | 34.3563 S.94 9.78 8.26 | 8.49 4.30 | 0.3

8 2 19.6 27.7 35.706 -— 3.70 0.76 8.27 | 8.57 2.30 | 0.54
10 19.1 27.2 38.732 -— 14.80 2.09 8.25 | 8.56 7.50 | 1.13

9 2 18.0 26.7 32.830 | 34.734 1.19 0.77 8.27 | 8.42 1..20 0.43
12 19.2 26.6 36.260 | 34.733 6.96 0.43 8.28 | 8.42 5.20 | 0.45

10 2 18.2 27.2 34.633 | 34.167 0.38 0.70 8.24 | 8.56 0.37 | 0.50
] - -— 35.747 | 34.358 1.84 2.23 8.24 | 8.57 1.80 |,1.00

9 18.6 26.7 35.963 - 7.89 1.59 '8.25 | 8.957 5.40 | 1.50

Dashes (=) indicate measurement was not taken
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TABLE A-25
WATER COLUMN TRACE METALS AND CHLORINATED
HYDROCARBONS AT WILMINGTON ODMDS DURING NOVEMBER 1979 AND JULY 1980

Station 1 Station_6 Station 10
Parsmeter Nov Jul Nov July Nov Jul
Particulate Trace Metals
(ug/liter)
Hg ©.003 < .0007 .002 <.0007 .003 <.0007
cd .003 .020 .006 042 .008 .012
Pb - 089 . 046 <124 .071 .069 .037
Dissolved Trace Metals
(ug/liter)
Hg <.03 .015 <.03 .020 <.03 .020
cd .062 .012 .072 .012 . 069 .015
Pb .060 <.12 <062 <.,12 125 <.12
Chlorinated Hydrocarbons
(ng/liter)
PCB's:
Aroclor 1016 1.04 ND .631 ND .939 ND
Aroclor 1254 ND ND ND - ND 1.32 ND
Pesticide:
pp'DDE 0.042 ND ND ND ND ND

ND = Not detected

nearshore SAB waters by Atkinson et al. (1979). The pH of the water within

and near the Wilmington ODMDS was uniform spatially and with depth, but
slightly higher in July (8.42 to 8.58) than November (8.20 to 8.27).

Turbidity and TSS concentrations for waters within and near the site varied
wvidely between surveys, stations, and sample depth. In general, turbidity and
TSS concentrations were higher in Novenbcr.than July, particularly near the
bottom. Higher near-bottom concentrations in November are probably the result
of greater storm and wave energy relative to July. Surface TSS concentrations
were usually slightly higher im July, poasibly due to greater plankton
productivity. Maximum surface and bottom turbidity and TSS concentrations
were found at nearshore stations, and may have resulted from runoff from the
Cape Fear estuary and/or sediment resuspension in these relatively shallow
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A.2.3.2 Sediment Characteristics

Physical - Sediment characteristics at the Wilmington ODMDS are summarized
in Table A-26. Sediments in the survey area are predominantly sand (71 to
99%), with small amounts of gravel (0.1 to 27%) and silt and clay (0.3 to
102). Variation in the sediment texture between surveys consisted of a
decrease in percent silt and clay, with a corresponding increase in percent
sand between the November and July surveys. This variability may be due to
natural sediment transport processes or an artifact of analysis (different

laboratories analyzed the grain size samples for the two surveys).

Considerable spatial variability in the composition of bottom sediments was
evident. For example, during November bo::oni,edin.n:s at Station 7, outside
the site, contained substantial amounts (27Z) of gravel. Appreciable
quantities of silt and clay (10Z) occurred at Station 5 within the site;
however, similar proportions of fines vﬁre also found outside the site at
Stations 9 and 10. Further, the minimum value of percent fines (0.3 in July)
was also found at Station 5. Rohl (1980) reported silt contents of 0.1% to
8.8, and gravel contents from 2.52 to 16Z, in sediments within the Wilmington
ODMDS during August. Overall, no evidence was found to indicate differences
betveen sediment texture inside versus outs.ide the site, which might be
attributed to dredged material disposal.

Chemical -~ Concentrations of trace metals, TOC, and oil and grease in the
sediments of the Wilmington ODMDS are listed in Table A-27. Metal concen—
trations were similar and uniformly low for both surveys. Sediment mercury
concentrations ranged from 0.001 to 0.006 ug/g. Sediment cadmium concen-
trations ranged from 0.002 to 0.063 ug/g, and lead concentrations ranged from
0.64 to 4.4 pug/g. Analyses of variance showed no differences in sediment
trace metal concentrations between stations. Rohl (1980) reported concen-
trations of 0.013 to 0.076 ug/g cadmium and 2.88 to 4.08 pug/g lead in
sediments from the ODMDS in August. The concentrations were within the range
reported by Windom and Betzer (1979) for SAB bottom sediments.
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TABLE A-26
SEDIMENT CHARACTERISTICS OF
WILMINGTON ODMDS DURING NOVEMBER 1979 AND JULY 1980

) % Gravel Z Sand Z Fines

Station Nov Ju.i Nov Jul Nov Jul
1 1.6 + 2.7 | 1.2 | 93.8 +#3.0 | 98.5| 4.5+ 2.2 | 0.3

) 2 0.8 + 0.6 | 2.7 | 94.6 + 3.8 | 89.4 | 4.2 + 2.7 | 7.8
3 1.0+ 1.5| 0.4 | 89.0 +9.6 | 95.9 | 8.6 + 4.7 | 3.6

4 2.6 + 2.4 | 4.9 | 92.3 + 3.8 | 94.7 | 5.2 + 2.2 | 0.4

S 0.4 +£0.6 | 1.2 | 89.7 + 6.7 | 95.0 [10.0 + 4.5 | 3.8

6 3.2 + 5.8 | 3.8 | 89.5 +£ 6.6 | 91.6 | 5.7 + 3.1 | 4.6

" 27.1 - | na - | 1.6 -

8 0.2 +£ 0.2 | 1.7 | 95.6 + 2.6 | 97.8 | 4.2 + 2.4 | 0.5

9 0.4 +0.4 | 0.1 | 90.2 +2.0 | 94.7 | 9.4 +1.9 | 5.1

10 0.4 +#0.5| 0.3 | 91.2 + 6.7 | 99.3 | 8.1 + 5.5 | 0.4

* n=2in November; no samples were collected at Station 7 in July

Note: Values for percentages in November are mesn + ome standard
deviation, n = 7; values for July are mean, n = 2

Analyses of variance detected no significant d;l.ffcunccs in the concen-
trations of TOC and oil and grease between statiouns. TOC concentrations
ranged from 2.47 to 12.2 mg/g in November and from 0.9 to 17.0 mg/g in July.
The minimum TOC concentration was found at Station 1 in July, wvhile the
maximum TOC level occurred at Station 7 in November. Rohl (1980) reported TOC
levels in ODMDS sediments ranging from 0.9 to 1.9 mg/g during August. Oil and
grease concentrations ranged from 0.012 to 0.318 mg/g in November and from
0.012 to 0.279 mg/g in July. The minimum wmean concentration (0.013 mg/g) was
found at Station 1 in July, and the maximum (0.287 mg/g) at Station 9 in
November. Station 9 also had relatively higher proportions of fine-grained
sediments; however, other stations with similar fine-grained percentages had
"low levels of oil and grease. Absence of the expected relationship between
percent fines and oil and grease may be due to the possible discrepancy in
grain size determinations mentioned previously. No historical oil and grease
data are available for comparisons.
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Chlorinated hydtoéarbons vere generally undetectable in sediments both
within (Stations 1 and 2) and outside (Stations 6 and 10) the disposal area.
With the exception of chlordane, concentrations of pesticides and PCB's in
sediments were all less than 0.5 ng/g. Ci:lordtnc was detected during July in
sediment at Station 1, inside the ODMDS (1.4 ng/g), and at control Statiom 10
(<3.3 ng/g). No chlordane was found in sediments during November.
Ralationships betvuﬁ sediment chlorinated hydrocarbon concentrations and
other sediment parameters (i.e., grain size, TOC trace metals) were not
evident. Higtorical data for CHC councentrations in ODMDS sediments are
unsvailable. Overall, sediment physical and chemical data did not indicate
any trends a':tributablo to dredged material disposal.

Elutriate Tests - Elutriate tests indicated that mercury, cadmium, and lead
vere not released to site water to any substantial degree (Table A-28).
Mercury levels in test wvater were <0.05 pg/liter; lead values ranged from
0.04 to 0.08 pg/liter, and cadmium from 0.05 to 0.09 pg/liter. Concentrations
of .clissolvcd lead and mercury in ODMDS waters during November and July were
similar to counceatrations observed in elutriate test water; cadaium
councentrations were slightly higher in elutriate test waters than ODMDS
wvaters. However, this differc.nce could easily be due to analytical
variability. No previous elutriate tests of ODMDS sediments have been
conducted.

Tissues - Concentrations of trace metals, PCB's, and pesticides in tissue
from organisms collected at Wilmington ODMDS are presented in Table A—Zé.
Mercury concentrations ranged from 0.05 to 0.84 pg/g in shrimp (Sicyonia
brevirostris), and were below the 1.0 pg/g FDA action level. Cadmium and lead
ranged from 0.04 to 0.40 pg/g and 0.14 to 0.52 pug/g, respectively. Cadaium

conceatrations in S. brevirostris were lower than those preseated by Windom

and Betzer (1979); comparable numbers for lead are not available.

Concentrations of pesticides (0.349 and 0.917 ng/g for pp'DDE and 0.563
ng/g for op'DDE) detected in crabs (Portunus spinimanus) and shrimp (s.
brevirostris) were well below the 5 ng/g FDA action levels. Trace concen-
trations of PCB's (Aroclor 1016 and 1254) ranged from 3.46 to 4.56 ng/g and
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TABLE A-28
RESULTS OF ELUTRIATE TESTS OF WILMINGTON
SEDIMENTS IN NOVEMBER 1979

ODMDS
Water
Station 1 Station 6 Station 10 (Range)
Mercury <0.05 <0.05 <0.05 <0.03
0.05 0.05 0.05
0.05 0.05 0.05
Cadmium 0.06 _ 0.02 0.28 0.01 to 0.06
0.05 0.03 0.33
0.09 0.05 0.25
Lead <0.04 <0.04 <0.04 <0.12
0.05 <0.04 <0.04
0.08 0.23 0.13

Notes: All replicate values are shown. Units = pg/liter.

0.272 to 0.50 ng/g, respectively, in crab and shrimp tissues. No historical
values for chlorinated hydrocarbons in crab and shrimp tissues from Wilmington
ODMDS are available for comparison. :

A.2.3.3 Biological Characteristics

Macrofauna - Macrofauna collected durirdg the July survey are listed in
Table A-30; samples were not collected from Stations 6 a'lnd 7 because the hard
substrate prevented box coring. Infaunal samples from the November survey
were collected but not analyzed due to laboratory error that resulted in the
loss of the "floated” organisms for many samples. Thirty macrofauna species
vere identified from the July survey, including 17 polychaete species and 6
crustacean species. Polychaetes were numerically dominant, and comprised from
44 to 93X of the total number of organisms at all stations. Representative
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TABLE A-29
CORCENTRATIONS OF TRACE METALS AND CHC's
IN TISSUE FROM WILMINGTON ODMDS DURING NOVEMBER 1979

PCB's (ng/g) Pesticides

Metals (pg/g dry wt)| Aroclor (ng/g dry wt)
Species Station| Hg Cd Pb 1016 | 1254 op'DDE | pp'DDE
Sicyonia
brevirostris

(Rock shrimp) 1 0.05 | 0.18 | 0.29 |4.56 | 0.500 | 0.563 0.349

Sicyonia
brevirostris 6 0.8 | 0.04 | 0.14 |3.46 ND KD ND

Portunus

spinimanus )
ZSvimning crab)| 10 0.10 0.40 0.52 ND 0.272 ND 0.917

ND = Not detected

polychaete species included Amastigos caperatus, Nephtys picta, and Magelona
longicornis. Each of the crustacean species occurred sporadically throughout
the study area, and were present at oanly one or two stations. With the
exception of the common polychaete species, only the mollusc Tellina alternata
and cephalochordate Branchiostoma caribaeum occurred at more than two statioans
during July. The absence of uniformity in species distribution, and high
standard deviations relative to the mean abundance, ouggests a variable

spatial distribution of macrofauna similar to the Savannah and Charleston
ODMDS .

Macrofaunal species listed in Table A-30 were assigned to one of four
feeding categories. as described in Section A.2.l.4. Mean abundances were
summed for each category at each station, and the percent trophic composition
was calculated; results are presented in Figure A-6. Except for the absence of
omnivores from Stations 3 and 9, all trophic levels were represented at each
station. Deposit feeders generally contributed the largest numbers of
individuals (356X to 89%) and species. Deposit feeding polychaetes (A.

caperatus and P. cristata) characteristically contributed the largest numbers
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TABLE A-30
MACROFAUNA ABUNDANCES AT WILMINGTON ODMDS DURING JULY 1980

Seagion
Teeding
Species Trre 1 2 3 4 s ] 9 10

NOERTIRA

Nemertees sp. K c 9414 - 3+1 ]~ - - - -
AMNNELIDA

Asciscroeylils hertmanse ] 42 1517} - 4+s - $+7 -

Sranis wellflescessts ¢ s2e (13217 - - - - - 3+3
Aglsophames verrilli ¢ - - - - se2 - T2 |-
Repheys picta c 204332023322 J.s2 33 7412 ls s+2
Genfedides cavolinse c - 18218201027 - - - (E3T
Omephis sremits ° - - - - - - - 423
Apepricoospio dayi o - - - - - - st |-
Parspeioucepto pimssts > - - - - - 728 | -
Priowsspie sirrifers ° - 7 |- - - - - -
Priomeepio cristats L] 139 |39<+51]0s0]32+2 0.240.4 |13+ G.6+1] 1126
dptophsass besbyx o - - - |- Be1s |- - -
Mageloss lomgicoruis ] - s+6 |- 9+19 88 | -
Armsndis msculats ] 2 11 #s14 - +3 - LX)
Cirrophorus lyes ® Y2 |3se |- 243 - - -
Amagtigoe caperstys L} 27+ | 25¢28) 23] 10217 6+ 14269 22¢4 S+
Ovenis fusiformis s - - - - - - 743

Pgaca criscaca o < e - e e = - 22
Polygordius ep. A ] 10+1215+17 | - 4+ - 15+18 - 7+53
WOLLUSCA

mm L 244 243 122]03+0.5| 0.8+0.8| 220.7 | 2+2 0.6+1
ARTEROPODA

Srclagpie ep. A ] - - - - - 6+3 9+46
9xyuroecyits smichi s - - - - - ss |- -
Bages cegharisensis ® - - - - nsa |- - -
Iittakurans op. A L - - - 443 - -
Csllisnsess biformis ] 0s0 0s0 040 032%0.5] 826 (EX 0+0 0+0
fissiza chsetoperams ° < < < < 13212 < < <
STIPUNCTULA

Solfingls surinse

Mtigbacss ° - - - - - - ese |-
PRORONIDA

Pherouis srchitesta s - - 3s2| - - - 410 | -
BRANCNIOPODA .

Glocetdss prvemidscs s - - - |- - - - FY
CEPRALOCEORDATA

Jrsachiostoms caribeewa S 2+2 22+3 020 ] 054+0.6|] 0+0 ‘e 00 30 +18

Nete: Values are sess awmbar/0.06 -2 + one standard deviation; 3 = $ ac all scatiens, emcept Statios & whero a = 4.
Stations 6 and 7 met sampled.

Desh (~) indicates the species wue either abseat or set mmerically abuadsat
D © Deposit feeder
S o Sespension feeder

C © Carnivore
0 = Omaivers
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% TROPHIC COMPOSITION

STATION

m DEPOSIT FEEDER m OMNIVORE
SUSPENSION FEEDER CARNIVORE

Figure A-6. Percent Composition of Feeding Types at Wilmington ODMDS
- During July 1980 (Stations 6 and 7 were not sampled)

of macrofaunal individuals. Carnivores and suspeunsion feeders coamprised
varying percentages (3.2 to 402 and 0.9 to 48%, respectively) of the
macrofauna. Carnivores were represented by polychaetes Nephtys picta and
Goniadides carolinae, while suspension feeders included the crustacean
Callianassa biformis and cephalochordate Branchiostoma caribaeum. Omnivores
represented a small but variable percentage (0 to 14Z) of the Wilmington ODMDS
macrofauna. This trophic group consisted of three species (Ancistrosyllis

hartmanae, Onuphus eremita, and Pinnixa chaetopterana), which occurred
sporadically throughout the area.

Six macrofaunal species were selected for further analysis, based on their
abundance and association with known envirommental conditions. Dominant
species include the polychaetes Nephtys picta, Prionospio cristata, and
Amastigos caperatus; the mollusc Tellina alternata; the crustacean Callianassa
biformis; and the cephalochordate Branchiostoma caribaeum. Species abundances
during July are presented in Table A-30. The dominant macrofaunal species are
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small-bodied and common in nearshore sandy enviromments of the SAB (Boesch,
1977). Callianassa biformis and B. caribaeum are suspension feeders; P.
cristata, A. caperatus, and T. alternata are deposit feeders, while N. picta

is a carnivore.

With the exception of N. picta and T. alternata, the mean abundances of
most of the dominant species were spatially variable. For example,
Branchiostoma caribaeum occurred in large numbers only at Statiom 10.
Callianassa biformis occurred at only two stations; abundances were highest at
Station 5, adjacent to Frying Pan Shoal. Mean abundances of A. caperatus
varied from 2 individals per 0.06 .2 at Station 3 to 154 individuals per
0.06m’ at Station 8. Abundances of P. cristata ranged from zero individuals
at Station 3 to 39 individuals per 0.06 m" at Station 2. Mean densities of N.
picta and T. alternata were relatively uniform throughout the eight stations.

Differences in species abundances at ODMDS Stations 3 and 4 and control
Station 10 were examined with a nonparametric Mann-Whitney U-Test, as
discussed previously. Significant differences (p <0.05) in densities were
detected for only one species, B. .caribuun, vhich was more abundant outside
the ODMDS (Station 10). As mentioned previously, C. biformis occurred only at
Stations 4 and 5 within the ODMDS; however, the differences in abundances
between station groups were not statistically significant. Analyses of
variance in species abundances between surveys were not tested because

macrofaunal data were available for ome survey only.

Relationships between species abundances and abiotic factors (physical and
chemical composition of sediments) were investigated with Pearson product-
moment correlations, discussed previously. No significant relationships were
detected; therefore, the sources of variability in species densities at
Wilmington ODMDS cannot presently be identified. Results from the surveys of
the Charleston and Savannah ODMDS suggest that abundances of the dominant
infaunal species may b.e related to substrate preferences. Spatial variability
in the composition of the Wilmington ODMDS sediments will probably influence
the densities of macrofaunal species; however, the small sample size and large
natural heterogeneity may have obscured these relationships during the July
survey. The effects of dredged material disposal on the abundances of benthic
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organisms are difficult to quantify because of the large area of the Existing
Wilmington ODMDS (29 nniz) and the spatial variability in macrofaunal

densities.

Epifauna - Epifauna and nekton collected during November and July
Wilmington surveys are listed by station in Table A-31l. During the November
survey 17 species and 42 individuals were collected. The wmost abundant
epifaunal species included the rock shrimp (Sicyonia brevirostris) the purple
sea urchin (Arbacia punctulata), and the slender sea star (Luidia alter.uta).
During the July survey a total of 24 species and 222 individuals were present.
Several Atlantic bumper (Chloroscombrus chrysurus), longspine porgy
(Stenotomus caprious), and spot (Leiostomus xanthurus), were collected.
Several midwater species such as ctenophores and the anchovy (Anchoa hepsetus)
vere probably taken while the trawl net was being raised and lowered through

the wvater.

With the exception of the rock shrimp, commercial fisheries species were
not present in 'hrge numbers at the Wilmington ODMDS during either the
November or July surveys. Previous studies of nearshore nekton populations
have demonstrated a large seasonal variability in the abundances of
commercially important nekton species, especially during spring and summer
migrations to and from the adjacent Cape Fear Estuary (Anonymous, 1980).

Microbiology = The results of total and fecal coliform counts from
sediments and tissue collected at the Wilmington ODMDS in November and July
are presented in Table A-32. Coliforms were not detected in shrimp (Sicyonia
brevirostris) or crab (Portunus spinimanus) tissue in November or sediments in

July. Sediments were not collected in November and tissue samples were not
collected in July for coliform analyses.

A.3 SUMMARY .

In general, the water column and sediment characteristics of the Existing-
Savannah, Charleston, and Wilmington ODMDS are similar. Temperature,
salinity, turbidity, and total suspended solids at each of the sites were
seagonally and spatially variable, but similar to conditions reported for
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TABLE A-31
EPIFAUNA AND NEKTON SPECIES COLLECTED AT
WILMINGTON ODMDS IN NOVEMBER 1979 AND JULY 1980

Novesber 1979 July 1980
‘Staciom & Stagtom 1 Stacion 10
Speeies Commsa Name Tow 1 Tow 2 Tow L Tow 2 Tow 1 Tow 2
CTENOPRORA Csnbd jelly - - 20 13 3 (]
n}ig f nan Leng={1iamed " 2
ef. = qe - - -
tolligyaculs brevie Srief squid - 3 - -
ARTRROPODA
y,{_l_g emarginata Cemmsa spider erad - ; i -
velipey stephensoni Lady crad - . - 1
rmg ”. Juveaile swia cred 2 1 - -
oftunus spinimanug Swin erasd - 1
Srevirgecis Reck shrisp - 2
gﬁ‘m Maacis shrimp 1 t ! -
ECRIWNDERMATA ;
‘!.‘!Si‘ %“ES’ Purple sea wrehia -
Asterias forbesit Asterid ses star - 2 - -
Ast ten articylatus Margined sea ster - - 2 1
yqip c!i'jmn Slender ses star - 2
TUNICATA
Tiateato Ses squire - 3
CHORDATA
Carcharinidae
Shizoprjencdon terragneves |  Atlemtic shatp mess shark 2 - - -
Rajidee
2a4s sgleatema . Clearnsee shate - 1
Desyscidae
Dasyacis centrewey feughtail stisgrey 1 -
Clupetdae
oglines Atlantic threed herring 1 1 - -
tagraul idae
Anghes hepeetys Scriped sachevy s % - -
Sywodont idse
Sywedus fogcens Iashere lissrd fish - |} - 1
Ophiditdae
serviows Pawn cusk-vel - 2
Serranidae
Centropristie striscs Slack seabass - 1
Pematonidse
Pemacomys ssitacrix Suefioh L - - -
Carsngidae
Cale: Shrysurys Atlaacic bumper 13 10 - -
3 punctatus Rowad sesd - - 3 -
Sparides
thembetdes Plafish - - - s
Steno ceprimms Leagspine pergy S 10 - -
3 Shrysops Sewp < !
Scisentdae
Letoscomss zanthurus Spet t - 1 10 - - -
Pogoniss cromis Black drwm - 1
Scondridee
Igomberomorye sacylscus Speaish mackerel 1 - - -
Stremaletdae
triscanthus Bucterfioh - 3
Triglidae
Priguetus tribulus Bighead searedis - 1 3 - - 2
BSethidae
9| a ﬁw_g Ocellated fleunder - 1 - -
are tacus Semmer flowader - 1
Cyueglessidee
Sywphurys nebu Toaguefish - 1
Syepherus pleguiss Teaguefisd - 1 3 2 - -
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TABLE A-32
' TOTAL AND FECAL COLIFORM COUNTS FROM WILMINGTON
ODMDS SEDIMENTS AND SHELLFISH DURING NOVEMBER 1979 AND JULY 1980

Sediments Shellfish
Total Fecal Total Fecal
Station Coliforms Coliforms Species Coliforms Coliforms
(MNP /100g) (MNP /100g) (MNP /100g) (MNP /100g)
November 1979
1 NC NC Sicyonia <250 <250
brevirostris
6 NC NC S. brevirostris| <200 <200
10 NC NC Portunus <333 <333
spinimanus .
July 1980
1 <11 <11 NC
2 <1l <ll
3 <12 <12
4 <18 : <18
S <12 <12
6 <1l <11 NC
8 <12 <12
9 <12 <12
10 <11 <1l

NC = Not collected

other nearshore areas of the SAB influenced by river discharge and seasonal
weather patterns. Dissolved and particulate trace metal councentrations were
within the expected ranges for uncontaminated coastal waters. Trace
quantities of chlorinated hydrocarbons were detected in waters overlying each
of the disposal sites; however, conccntra:iou were comparable to previously
reported vaiuu. No substantial differences in coancentrations of trace metals
or CHC's in waters overlying the ODMDS and respective control stations were
detected during the IEC surveys.

Sediments within each of the ODMDS consisted primarily of medium to fine
sands. No differences in sediment composition between ODMDS and control
stations were detected at Charleston or Wilmington. Slight differences in the
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percentages of fines were observed at Savannah, where higher proportions of
finer sediments occurred in the ODMDS. Concentrations of contaminant trace
metals, organics, and chlorinated hydrocarbouns in‘dispoul site waters and
sediments at Savannah, Charleston, and Wilmington were typically withia or
below the respective ranges for other noncontaminated regions of the SAB.
Detectable changes in water chemistry, or sediment chemistry and texture due
to previous dredged material disposal, were not observed during IEC surveys.

Macrofaunal assemblages at Savannah, Charleston, and Wilmington ODMDS are
characterized by small-bodied deposit feeders, comprising several polychaete,
crustacean, and mollusc species. Dominant infaunal species were charac-
teristic of nearshore sandy substrate areas of the SAB. Common or abundant
species collected during IEC surveys displayed large spatial and/or seasonal
variability. Frequent substrate agitation and uneven larval settling patterns
may explain the observed patchy enviromment and spatial variability of
macrofaunal densities. No detectable differences in the trophic coipositions
at stations within and -outside the ODMDS were observed during IEC surveys.
Spatial variability in species abundances could not be explained by the
distributions 6: abiotic factors alome.

The abundances and diversity of epifauna at each of the ODMDS and adjacent
areas varied considerably between surveys. Commercially important shellfish
or finfish species were typically absent from Savannah, Charleston, and
Wilmington ODMDS during IEC surveys. Large seasonal and spatial variability
in the composition and abundances of epifaunal and infaunal organisms obscured
any impacts of dredged material dispoal on the biota.

/
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APPENDIX B

COMMENTS AND RESPONSES TO COMMENTS
ON THE DRAFT EIS

The Draft EIS (DEIS) was issued 8 October 1982. The public was encouraged
to submit written comments. This Appendix contains coples of the written
comments received by EPA on the DEIS.

Comments on the DEIS are numbered in the margins of the 1letters, and

responses presented for each numbered item.

The EPA sincerely thanks all those who commented on the DEIS, especially
those who submitted detailed criticism that reflected a thorough analysis of
the EIS. b
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OFFICE OF THE
ASSISTANT DIRECTOR
FOR ASTRONOMICAL.
ATMOSPHERIC. EARTH,
AND OCEAN SCIENCES

Mr. Michael S. Moyer

NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 208550
October 27, 1982

Criteria and Standards Division (WH-585)

EPA

401 M Strect, SW

Washington, D.C. 20460

Dear Mr. Moyer:

1-1"  The National Science Foundation has no comment on the Draft EIS for
Savannah, Georgia; Charleston, South Carolina; and Wilmington,
North Carolina Ocean Dredged Material Disposal Sites Designation.

Sincerely,

~~

. ) .
N s Cel T
Barbara E. Onestak
Acting Chairman,
Committee on Environmental
Matters
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‘ Oren L. Brady, Jr.
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Robert S. Jackson, M.D.
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October 28, 1982

Mr. Michael S. Moyer

Criteria and Standards Division (WH-585)
U.S. Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

RE: Comments on Draft EIS for Savannah, Georgia; Charleston,
South Carolina; and Wilmington, North Carolina Ocean
Dredged Material Disposal Sites Designation

Dear Mr. Moyer:

We have reviewed this draft EIS and agree, based on the data included
in the report, that past disposal practices have had little negative impact
on the disposal site and that permanent designation of the site for ocean
dredged disposal should have little impact in the future.

However, it is our understanding that additional information exists,
at least for the Charleston area, supporting the conclusions of the draft
EIS which was not included or was only briefly referenced in the document.
Inclusion of this additional data in the final EIS would make it a more
complete document and allow comparison with future test results.

2-3 Specifically, additional information or explanation is needed concerning

the Jones, Edmunds and Associates, Inc. study which found high levels of
cadmium in liquid phase tests and in sea water controls. Also, additional
information is needed concerning excess mortality of silverside minnows

in certain phases of the bioassay tests conducted by Jones, Edmunds and
Associates, Inc. Additional information from the August 1978 S.C. Wildlife
and Marine Resources Department study should also be included.

2-4 We also encourage EPA and the Corps of Engineers to develop a monitoring

plan to determine future impacts of ocean disposal of dredged material
off Charleston. With declining availability of upland disposal sites,
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Mr. Michael S. Moyer
October 28, 1982
Page Two

it is conceivable the Charleston ocean disposal site may be utilized for
disposal of harbor sediments in the future not just entrance channel spoil.
Good baseline data will be essential in determining any impacts from the
disposal of potentially more contaminated sediments from the upper reaches
of the harbor.

Thank you for the opportunity to comment on this study.

Sincerely,

»

’d J " 2 4
,f_,%:’/.’:-:- (,.'- (/’.’ 7 ¢ ... __fv}.”
Chester E. Sansbury .

Manager, Impact Analysis and
Standards Section
Water Quality Assessment and
. Enforcement Division
Bureau of Water Pollution Control
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. Michael S. Moyer

iteria and Standards Division (WH-585)
vironmental Protection Agency

1 M Street, S.W.

shington, D.C. 20460

ar Mr. Moyer:

[ORIEAL T

.. R ~ -

(404) 452-4095
November 15, 1982

have reviewed the Draft Envirommental Impact Statement (EIS) for the
vannah, Georgia, Charleston, South Carolina, and Wilmington, North Carolina

2an Dredged Material Disposal Sites Designation.
1alf of the U.S. Public Health Service.

We are responding on
According to the EIS, previous

~adged material disposal at the existing sites has had no detectable impact

public health and safety.

have no additional comments to offer at this time and appreciate the
>ortunity to review the Draft EIS. Please send us one copy of the final

sument when it becomes available.

Sincerely yours,

.- >
o~

S e
Frank S. Lisella, Ph.D.

Chief, Environmental Affairs Group
Environmental Health Services Division
Center for Environmental Health
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DEPARTMENT OF THE ARMY ooy
WATER RESOURCES SUPPORT CENTER, CORPS OF ENGINEERS g <
KINGMAN BUILDING
FORT BELVOIR, VIRGINIA 22060

REPLY TO
ATTENTION OF:

WRSC-D 18NOV 1382

Mr. Patrick Tobin, Acting Director
Criteria and Standards Division (WH-585)
U. S. Environmental Protection Agency
401 M Street, S. W.

Washington, D. C. 20460

2

Dear Mr. bin:

Inclosed are the Corps comments on the EPA Draft Environmental Impact Statement
(EIS) for Savannah, Charleston and Wilmington Ocean Dredged Material Disposal
Sites Designation, dated August 1982, Incl 1. Our technical review comments on
the Preliminary EIS documents for these sites were provided to your office by
WESEV letters of June 30, 1981 and November 23, 1981.

Our major concerns with the document are as follows:

a. Discussions in the document on restrictive dredging and disposal
contain many inaccuracies which should be corrected. Specific examples are
provided in Inel 1.

b. Document rationale for reduced site boundaries at Charleston and
Wilmington appear to be based solely on historical disposal requirements and
not on the projected future disposal needs as provided your office by WRSC-D
letter of May 25, 1982. These projected needs include increased quantities of
maintenance material from the Charleston Harbor and Wando River deepening
projects, which have previously been coordinated with your Regional Office, as
well as projected increased ocean disposal requirements associated with the
Military Ocean Terminal (MOT) at Sunny Point, North Carolina. The MOT project
includes significant defense aspects. If the EPA position is that the existing
and projected future needs can be accommodated by the reduced areas, the EIS
should include computations to confirm this position. I continue to feel that
the reduced areas are not adequate to meet our dredging requirements for any
reasonable period of time.

¢. Economic factors associated with our disposal operations were
apparently not considered in the establishment of revised site boundaries for
the Wilmington and Charleston sites.

As a minimum, I feel that the following alternative coordinates should be
established for the Wilmington site based on economic factors:
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RSC-D 18NOV 1982

ir. Patrick Tobin, Acting Director

North Corner - 78°02'54", 3304942
East Corner - 78%1'20", 33°u48'30"
South Corner - 78%01'20", 33°u8:30"
West Corner - T78°04'16", 33048'30"
Center Point - 78002'54", 33048'30"

his, in essence, would translate the disposal site to the northeast edge of

he existing site as per Figure S-3 of the subject EIS. This site is exactly
he same size as the proposed alternative site. The reasons for the requested
iove are based on the economics of having the site as close to the channel as
ossible to minimize travel time of the dredge to and from the disposal area. °?
he new site has been used extensively in previous disposal operations, is in
eeper water and there are no data which indicate that the new site would have
ny significant impact on the environment.

he Charleston District is presently conducting hydrographic surveys of the
istoric Charleston site to determine if a more cost effective location can
1so be established for this site. Therefore, it is requested that your staff
oordinate directly with our Charleston District on this effort prior to
inalizing the Charleston site designation.

Sincerely,
2 //57'
~ D2 L R
; '/ P 7%
Incl . ) MAXIMILIAN IMHOFF -
s stated Colonel, CE

Commander and Director



Specific Comments on the DRAFT EIS for Charleston,
Wilmington, Savannah Ocean Site Designations

a. Page V. Change "Covers 3.6 nmi2" to read "Covers 4.26 nmi2", Change
"approximately 10 nmi" to read "approximately 17.3 nmi". The changes on page V
result in changes on pages XV, 1-1, 2-7, and 3-18 to reflect "4.26 nmi2"
instead of "3.6 nmi2n,

4-6 b. Page xi. The 1981 Water Resources Development in North Carolina by the
U. S. Army Corps of Engineers, Wilmington, reports a 1978 commerce of 9.9
million tons. Additionally, the Military Ocean Terminal at Sunny Point (MOTSU)
ships large amounts of military oriented cargo via the river channel.

4-7 c. Page 1-6, last paragraph, 3rd sentence. Suggest the sentence be
revised to state additional 0&M material are dredged from Charleston, Savannah,

and Wilmington Harbor projects and Military Ocean Terminal Sunny Point, NC
approximately in the quantities 4, 6.5, 1.5, and 2 million yd3/year,
respectively.

4_%‘ d. Page 1-6. It is important to note that the terms "entrance channel to
ilmington™ refer only to the Baldhead Shoal, Smith Island, Caswell-Southport,
Southport, and Battery Island Channels. The remaining distance upriver to

Wilmington, some 25 miles, is not included.

4-9 e. Page 1-8, 1st para, 1st sentence. Should the word "nondredged" be
"dredged"?

4-10 f. Page 2-1, Were the MOTSU dredged material disposal requirements
considered? Critical dredged material disposal capacities at MOTSU may force
ocean disposal of those materials in the near future.

4-11 g. Page 2-4. This is a critical point for the Wilmington Harbor Project
and the Military Ocean Terminal, Sunny Point. There is a minimal finite
capacity for containment of dredged material in the diked upland disposal areas
in the vicinity of the Cape Fear River and the only alternative will be ocean
disposal. The size of the disposal site must reflect potential disposal
requirements.

4-12 h. Page 2-7, 2nd para. The data presented in Table 3-15, page 3-41,
indicate that most of the sediments dredged from Tybee Roads are suitable for
beach nourishment.

4-13 1i. Page 2-9. Anadromous fish are not a major fishery resource of the
nearshore ocean area of the Cape Fear region. Carolina Power and Light
Company's Cape Fear River studies identified shrimp, spot, croaker, menhaden,
star drum, and trout as nekton species which are abundant in the Cape Fear

River and adjacent waters. The above species should be mentioned and potential
impacts on them discussed.
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4-14 J. Page 2-10. Live bottom areas do exist in Onslow Bay. The

" 'transportation of dredged material around the Frying Pan Shoals to a disposal
area coincidental with the coral reef areas in Onslow Bay is simply not
feasible. If the sentence means that dredged material disposal in the existing
Wilmington or Alternate ODMDS may have an adverse effect on the coral reef
areas then the sentence needs to be clarified and the effects discussed
further.

4-15 k. Page 2-10. Potential needs for disposal at Wilmington such as 2
million yards annually from MOTSU must be considered. Restriction of size
based only on present dredging practices would constitute poor planning.

4-16 1. Page 2-22. Our determination of consistency with the N.C. Coastal
Management Program (dated 23 September 1981) states that the Wilmington Harbor
Ocean Dumping, Baldhead Shoal, and Smith Island Channel will be performed on an
annual basis at any time during the year. The State of North Carolina
interposes no objection to dredging and ocean dumping there at any time of year
as evaluation will take place under MPRSA and not PL 92-500.

4-17 m. Pages 2-22, and 4-4. Statements on these pages indicate that the
paucity of site specific data limited conclusions on the impacts of dumping at
the existing sites. Yet, statements throughout the DEIS indicate that disposal
of dredged material at these sites has minimal or no impacts on the biological
communities. )

4-18 n. Page 2-22, 2nd para. A statement is made to the effect that Savannah
District attempts to restrict dredging operation to the winter months to
minimize potential impacts to passing fish., The District schedules their
dredging on the basis of the availability of hopper dredges. It has been a
coincidence in the recent past that the hopper dredge and equipment has been
available for our work during the winter months. A statement is made on page
4-11 that the Savannah District does not dredge between the months of February
and May to avoid interference with migrating and spawning activities of larval
fish. On Page 4-15, the DEIS stated that no disposal should take place during
the summer months. If we were to conduct our dredging activities based on
these two statements, bar channel dredging could only be done three (3) months
out of the year (November, December and January). Charleston could only dredge
two (2) months out of the year (November and December). The statement of page
4-11 should also be clarified to indicate the species that might require
protection by not dredging between February and May. The only species of fish
that spawn at the time are anadramous. Also, note page 2-34.

4-19 o. Page 2-26. In several places, the DEIS stated that mounding is not a
problem because winter storms displace the material. However, the last
sentence in the first paragraph indicated that the' large portion of the
fine-grained materials may settle within the sites. The statements are

contradictory, especially since fine grained materials are more susceptible to
displacement:

4-20 p. P%ge 2-30. The phytoplankton and zooplankton sampling by Copeland and
Birkhead (1973) was not "at the Wilmington" ODMDS, but rather shoreward and
west of the Wilmington ODMDS. While the assumption that the phytoplankton and
zooplankton populations of the sampled areas and the ODMDS are similar is
probably valid, the implication that specific ODMSD samples were taken is not.
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4-21 q. Pages 2-33 and 2-34. The third sentence is incomplete, but indicates
that only entrance channel sediments will be disposed at the sites. This
contradicts the correct statement on page 2-25 which indicates that Charleston
CE is currently considering the possibility of disposing of dredged material
from within the Charleston Harbor in Charleston ODMDS.

4-22 r. Page 2-34. CE (1977) which is referenced in this section is the EIS
for the Wilmington Harbor project. That project extends from the mouth of the
Cape Fear River to Wilmington, NC, approximately 30 miles upstream, The
seasonal dredging restrictions described are applied to the upper (upstream)
portions of the river channel, but they are not applied to the portions of the
Wilmington Harbor project which are associated with ocean disposal. What is
the basis of the statement that the dredging schedules "have proven feasible
and minimize potential impacts on larval and spawning fish and shellfish?"
Carolina Power and Light Company's work on the Cape Fear described two periods
of larval and post larval abundance corresponding to winter-spring recruitment
of ocean spawned species (spot, croaker, flounder, menhaden, mullet, and brown
shrimp) and summer recruitment of estuarine or ocean spawned species
(anchovies, trout, gobies, white shrimp, and pink shrimp). Considering the
information discussed above, the value of seasonal dredging restrictions is not
proven or clear.

4-23 s. Page 2 37, 2nd para. The sentence in this paragraph states the
biocassay and biocaccumulation tests should be performed on Savannah dredged

sediments. However, the Savannah Bar channel sediments meet conditions 1 and 3
(see page 1-16) that are environmentally acceptable for ocean disposal without
further testing. Although the bar channel sediments do contain some silt-size
particles in some locations, most of the dredged material is composed
predominatly of sand with some shell. Recently completed analyses of sediments
from the lower harbor, for 129 priority pollutants, did not reveal any
concentrations of these pollutants that are of coneern. Since bar channel
sediments are even further removed from sources of pollution in the harbor, it
is logical to reason that the levels of contaminants would be lower in these
sediments.

4-24 t. Page 3-16. This is highly unlikely given the dynamic nature of the
nearshore waters.

4-25 u. Page 3-17. DO is measured mg/L not ml/L.

4-26 V. Page 3-39. Some of the incremental changes in channel width and depth
have been left out. For example, in 1930 the river channel was deepened to 30
feet with increased width in river bends and in 1945 when the width of the ship
channel was increased. An accurate project history is in the referenced CE
report (1977), pages 11-13.

4-27 w. Page 3-41. 1980 data will not be included in a reference dated 1977.

4-28 x. Page 3-56. The shipping activities associated with MOTSU should be
mentioned.




r .
29 y. Page 3-58. See comment b above.

.30 2. Page-3-58. There is no U. S. Navy base associated with Wilmington.
.31 aa. Page 4-7. See comment r above.

32 bb. Page 4-8, Endangered and Threatened Species. The DEIS discusses
endangered species in several sections, but the statement presents no evidence
that the authors have coordinated with NOAA and obtained a list of threatened
or endangered species. In view of the incident at Canaveral Harbor where
loggerheads were encountered while dredging the outer channel, the DEIS should
note that NOAA has been consulted and that the problem is not thought to exist
in the three (3) harbors addressed in the DEIS. On page 4-8, it is
acknowledged loggerhead nesting occurs directly north of the existing
Wilmington site on Tybee Island. Limited loggerhead nesting occurs on Tybee
Island.

33 cc: Page 4-12. The Wilmington CE does not absolutely restrict dredging
from February through August, the period of highest larval abundances.

34 dd. Page 4-15. The statement that dredged material disposal should

continue to be restricted during biologically productive summer months is not
warranted in view of the above comments.
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5-2

5-3

f ‘ %‘g United States Department of the Interior

OFFICE OF ENVIRONMENTAL PROJECT REVIEW

Southeast Region / Suite 1384
Richard B. Russell Federal Building
75 Spring Street, S.W. / Atlanta, Ga. 30303

November 19, 1982 -
ER-82/1622

Mr. Michael S. Moyer

Criteria and Standards Division (WH-585)
U.S. Environmental Protection Agency

401 M Street, SW

Washington, D.C. 20460

Dear Mr. Moyer:

The Department of the Interior has reviewed the draft Environmental Impact
Statement for the Savannah, GA; Charleston, SC; and Wilmington, NC Ocean
Dredged Material Disposal Site Designation as requested.

We do not expect approval of the proposed disposal sites to affect mineral
leasing and operations in the area because these sites are located so close
in to shore. However, we feel that the discussion of mineral resources
should be updated to reflect current information and events in Atlantic
Outer Continental Shelf mineral leasing and exploration activities. The
attached information sheet will provide you with data to update the section
on pages 3-53 through 3-56.

Some of the material to be dredged may be of high enough quality at times
to be used for beach nourishment or for creation of marshes, if suitable
sites were available. The final EIS should discuss the possibility of
using some of the material in this manner in order to keep the options
open for beneficial uses of the dredged material.

Section 7 of the Endangered Species Act of 1973, as amended, requires
agencies to provide a biological assessment for the listed species and
provide a determination of "may affect" or "no affect" on listed species.

If the agencies conclusion is "may affect" then the agency needs to formally
request a biological opinion from the Fish and Wildlife Service. These
procedural steps and the actions to date to insure compliance should be
addressed more fully in the final EIS. The Asheville Endangered Species
Field Station will be glad to assist you in reviewing the consultation
history on endangered species relative to the proposed project and provide
advice on how to proceed. Please contact the Field Supervisor, U.S. Fish
and Wildlife Service, Plateau Building, Room 5A, 50 South French Broad Avenue,
Asheville, North Carolina 28801, telephone (704) 258-2850, Ext. 382.

Thank you for the opportunity to review this draft EIS.

Y y;;? 4_/

James H. Lee
Regional Environmental Officer

Attachment




South Atlantic Outer Continental Shelf Leasing and Exploration Activity Update

Leése Sale No. 43

Sale date: March 28, 1978
Active leases: 32
Exploration: Six wells drilled to date .

Lease Sale No. 56

Sale date: August 4, 1981
Active leases: 47 .
Exploration: Two drilling plans approved for off of Wilmington, North Carolina

Lease Sale RS-2 (South Atlantic portion)

Sale date: August 5, 1982
Active leases: Nine
Exploration: None

Jndiscovered Recoverable Resource Estimate

arolina Trough (area offshore of these three ODMDS's): 600 million barrels of
»i1; 2,800 billion cubic feet of gas

B-13
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North Carolina 47&

Department of Administration

116 West Jones Street Raleigh 27611
James B. Hunt, Jr. Governor Margaret C. Riddle
Jane Smith Patterson, Secretary Coordinator '
Office of Policy and Planning
(919) 7334131

November 19, 1982

Mr. Michael S. Moyer

Criteria and Standards Division
Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Dear Mr. Moyer:

RE: SCH File #83-E-0000-5075; Draft EIS for Ocean Dredged
Material Disposal Sites Designation, Wilmington, N.C.

6-1 The State Clearinghouse has received and reviewed the above
referenced project. As a result of this review, the State
Clearinghouse finds that no comment is necessary on this
project at this time. ‘

Sincerely,

Chrys Baggett (Mrs.)
Clearinghouse Director

CB/jcp

cc: Region "0"
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NATIONAL WILDLIFE FEDERATION

1412 Sixteenth Street, N.W., Washington, D.C. 20036 202—797-6800

November 22, 1982

Mr. Michael S. Moyer

Criteria and Standards Division (WH-585)
Environmental Protection Agency

401 M Street, S.W.

Washington, D.C. 20460

Re: Comments on Draft Environmental Impact Statement for the
Savannah, Georgia, Charleston, South Carolina, and Wilmington,
North Carolina, Ocean Dredged Material Disposal Site

Designations

Dear Mr. Moyer:

7-1 Following are the comments of the National Wildlife Federation
on the referenced draft EIS:

1. Consideration of Alternative Sites

7-2 As we have noted in previous ODMDS comments,* the analyses

of alternative sites (other than existing interim sites or
alternative sites located within the boundaries of existing
interim sites) are particularly deficient. This applies not only
to land disposal alternatives but also to mid-shelf and shelf-
break alternatives. Have alternative sites been seriously
considered, or have they been merely mentioned to satisfy NEPA
requirements?

For example, the draft EIS notes that there is a "paucity
of site-specific data" relating to the mid-shelf and shelf-break
areas. DEIS at xvii. How does EPA compare environmental values
to determine the benefits of individual disposal site alternatives
on the basis of little or no data?

* (See: National Wildlife Federation comments on: Hawaii ODMDS,
January 15, 1980; San Francisco Channel Bar ODMDS, January 8, 1981;
New York ODMDS, April 5, 1982; and Sabine-Neches ODMDS, October
4, 1982.)
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At the mid-shelf, the draft EIS notes that "since the
locations of reefs are not well known, identifying specific
sites suitable for dredged material disposal is difficult.”
DEIS at 2-11. Nevertheless, suitable mid-shelf disposal sites
have been "tentatively identified . . . and verified using results
from previous benthic surveys." DEIS at 2-11l. The draft EIS points
out that the South Carolina Wildlife and Marine Resources Department
(SCWMRD) has identified one mid-shelf site off Charleston and
"similar areas off Wilmington and Savannah could also be identified
if sufficient data were available." DEIS at 2-12, emphasis added.
This statement strongly suggests that not only has there been no
real attempt to collect environmental data at the mid-shelf for
alternative site comparisons, but no real alternative sites have
been identified.

At the shelf-break, the draft EIS states that three generalized
areas off of Savannah, Charleston, and Wilmington will be considered
as alternatives, but again "specific data for these three areas
are unavailable." DEIS at 2-13. The draft EIS notes that shelf-
break reefs are "unique and productive habitats," that entrainment
of deposited material in the Gulf Stream could affect shelf-break
reef ecosystems, and that dredged material disposal might interfere
with OCS oil and gas development. DEIS at 2-12, 2-13. Nevertheless,
one scientist has suggested that the shelf-break area seaward of
the 200-meter depth contour "offers an extensive region 'favorable
for deep ocean disposal of dredged material'." DEIS at 2-13.

If the ecosystem effects and use conflicts are real, why is the
Charleston shelf-break alternative located landward of the 200-
meter depth contour? DEIS at 2-19, Figure 2-4.

7-3 Finally, nowhere in the draft EIS is there any comparison
of the costs of dredged material disposal at the different alternative
sites, although the draft EIS does state that "the additional time
and expense required by offshore ocean disposal are serious
disadvantages to using mid-shelf or shelf-break disposal sites."
DEIS at 2-25. Such a cost comparison would be helpful especially
in the case of the Charleston harbor deepening project. The reasons
for this are elaborated below.

2. Savannah, Georgia, ODMDS

7-4 The existing interim site appears to be adequate for the
purpose of dredged material disposal from the Tybee Roads channel.
It is disturbing to note, however, that no biocassay or biocaccumulation
tests have been conducted on Savannah dredged sediments. This
is disconcerting in light of the fact that "concentrations of
volatile solids and zinc exceed EPA 'Criteria for Determining
Acceptability of Dredged Spoil Disposal to the Nation's Waters'"
according to a Corps of Engineers study in 1975. DEIS at 3-40.

In addition, Interstate Electronics Corporation (IEC) in its 1979-
1980 study found that "in the absence of appropriate biocassay data,
concentrations of total lead cannot be compared to EPA criteria."
DEIS at A-14.

We suggest that the appropriate bioassay and bicaccumulation

tests be conducted on dredged sediments obtained from the Savannah
disposal site.
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3. Charleston, South Carolina, ODMDS

The reduced size of the proposed alternative disposal site
appears to be an adequate alternative. The draft EIS supports
the reduction in disposal site size because it is "sufficient for
the expected disposal volumes," monitoring activities are facilitated,
and the site is "located a safer distance from shore."” DEIS at
2-1. The latter point, without reference to the kind of "safety"
needed, implies that the larger existing interim site may be
less safe, or even unsafe.

Perhaps the safety factor involves concentrations of trace
metals. Solid-phase biocassays revealed cadmium concentrations
that exceeded the limiting permissible concentration. DEIS at 3-42.
For some inexplicable reason, seawater "controls" contained levels
0of cadmium "14 times higher than EPA standards for marine waters."
DEIS at 3-42. 1IEC noted that of all trace metals in sampled
sediments, "cadmium concentrations exhibited the greatest variability."
DEIS at A-32. IEC also mentioned that "mercury and cadmium levels
reported by SCWMRD were substantially higher than concentrations
measured during IEC surveys." DEIS at A-32.

Again, tissue samples were not analyzed for the Charleston
site. DEIS at 3-25, A-33. This has effectively precluded comparison
of lead concentrations with EPA criteria. DEIS at A-31. Since
IEC found "slightly higher levels of cadmium and chlorinated
hydrocarbons" within the ODMDS, it suggested that "more detailed
studies would be necessary to substantiate these results." DEIS
at A-33. We recommend that the appropriate biocassay and biocaccumulation
tests be conducted on dredged sediments obtained from the .
Charleston disposal site.

Moreover, consideration should be given to selecting a "safer"
site than the existing interim site for the disposal of materials
from the harbor deepening project. SCWMRD has identified an area
on the mid-shelf "which is potentially suitable for dredged material

isposal,” although proximity to productive reef ecosystems may
preclude selection of a mid-shelf alternative. Consideration
should also be given to a shelf-break alternative, beyond the 200-
meter isobath, for the one-time disposal of dredged material from
the harbor deepening project.

4. Wilmington, North Carolina, ODMDS

The proposed alternative site appears to be adequate for the
purpose of dredged material disposal from the Cape Fear channel.

10 The draft EIS quotes a 1977 Corps of Engineers study to

explain why land disposal is unacceptable at Wilmington: "other
forms of di'sposal are precluded due to the fact that other types
of dredges are incapable of operating in an area which is so

often beseiged [sic] by rough seas and varying currents." DEIS at
2-4. This statement is confusing and seems to imply that disposal
site selection is primarily dependent on the type of dredge
employed.
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S. Miscellaneous Comments

7-11 The Bureau of Land Management charts used in figures 2-1,
2-3, and 2-4 are remarkably incompatible with the NOAA chart used
in figure 2-2. DEIS at 2-14, 2-15, 2-16, 2-19. It is virtually
impossible to tell where live-bottom areas are located with respect
to the existing interim sites and the alternative sites. We
recommend that one type of chart be used to depict resource and
use locations.

7-12 The draft EIS notes that "in general, land 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 acceptable for ocean disposal or the cost of
transporting dredged material to an ocean disposal site is
prohibitive." DEIS at 2-4. ©Nowhere in the draft EIS has it been
explained that the quality of the dredged material might be
unacceptable. In light of the uncertainty that surrounds trace metal
concentrations at Savannah and Charleston, the final EIS should
promote the continued use of the land sites for disposal of the
more highly contaminated dredged materials. The proposed ocean sites
should be reserved for the disposal of relatively clean dredged
materials.

We appreciate the opportunity to communicate these comments
and concerns and trust that the final EIS will adequately address
the need for adequate testing in considering viable alternatives.

If you have any questions, or desire clarification, regarding
any of the points raised in this letter, please feel free to contact
us.

Pollution and Toxic Substances Division

Vot L b tm

Kenneth S. Kamlet
Director
Pollution and Toxic Substances Division

cc: Colonel Charles E. Dominy, Savannah District COE
Colonel Robert K. Hughes, Charleston District COE
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U.S.Department of 400 Seventh St., S.W.
Transportation. Washington, D.C. 20590
Office of the Secretary

of Transportation

November 24, 1982

Mr. Michael S. Moyer

Criteria and Standards Division
Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Dear Mr. Moyer:

We appreciate the opportunity to review the Draft Environmental Impact
Statement for Ocean Dredged Material Disposal Sites Designation at Savannah,
Georgia, Charleston, S.C., and Wilmington, N.C.

This office has no comments to offer. However, we enclose for your consideration
comments prepared by the Office of Port and Intermodal Development

of the Maritime Administration. We note that the Coast Guard is on the
distribution list for this EIS, and assume that you will hear from them directly.

Sincerely,

%7/:« 14 ,1/ {Zz

Eugene/L. Lehr, Chief
Envirdnmental Division
Office of Economics

Enclosure
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~ From:

To:

- Car

(4 | Memorandum

=

: Environmental lImpac atemen
(EIS) for Savannah, GA, Charleston, S.C. Dater NOVember 18, 1982
and Wilmington, N.C. Ocean Dredged Material

Djsposal ‘teﬁ,Designation
Céégéé; Ut (td Ve

Sobremisana, Project Manager Py ¥ MAR-830x64357

Office of Port and Intermodal Development

Daniel W. Leubecker

Head, Environmental Activities Group

The Office of Port and Intermodal Development has reviewed the
Draft Environmental Impact Statement for Savannah, GA.,
Charleston, S.C. and Wilmington, N.C., Designating Ocean Dredged
Material Disposal Sites, dated August, 1982. Our Analysis of

the EIS is predicated on the need to protect shipping channels

and sea lanes from interruptions by dredged disposal operations,
and the promotion of adequate disposal sites to maintain existing
channel systems for the future development of new channel systems.

From the outset we generally concur with the recommendations, as
set forth in the EIS, to designate the ODMDS sites located in the
vicinity of the Ports of Savannah and Charleston. Furthermore,
we agree with EPA's recommendation for the alternative Wilmington
disposal site as geographically defined and depicted.

The area we do have some reservation and concern is related to
Federal regulations promulgated under 40 CFR 228, which address
specific general criteria for site selection of sites. 40 CFR
228.5(d) reads "The sizes of ocean disposal sites will be limited
in order to localize for identification and control any immediate
adverse impacts and permit the implementation of effective monitor-
ing and surveillance programs to prevent adverse long-range impacts.

The size, configuration, and location of any disposal site will be
determined as a part of the disposal site evaluation or designation

study."”

We question the wisdom of the findings in the EIS on page XV,
paragraph 2, line 6, which states: "The relatively large
disposal site area makes site monitoring difficult and are
not needed for present dredged material volumes."

It is our contention that this requirement to restrict the size of
the Charleston and Wilmington ODMDS could inhibit future port
development in the region. It postpones to a future date the
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8-4

- ' 2.

requirement to initiate the site selection process all over
again, thus creating additional costs and time delays, which
in the final analysis could inhibit development activities. S e

No hard technical evidence has been shown to date that the
present dredged material is harmful to the ocean environment
or will be in the future. On the other hand, there is
sufficient evidence that the South Atlantic Ports of Savannah,
Charleston and Wilmington are growing and expanding ports and
will continue to grow in the future.

In conclusion, we recommend that the existing site monitoring
system be upgraded. An investment in an e¥fective monitoring
system now precludes future time delays, undue costs and dupli-
cative regulatory requirements for both the governmental and
private sectors. We would appreciate your reaction to our
response at your earliest convenience.

cc: P=-37
J. Carman
J. Pisani
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DEPARTMENT OF TRANSPORTATION
UNITED STATES COAST GUARD bs. consT quare  (G=¥P~)

WASHINGTON, D.C. 20593
PHONE: (202) 426-3300

.16477.4
01 DEC 1382

Mr. Michael S. Moyer

Criteria and Standards Division
Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Dear Mr. Moyer:

We have reviewed the Draft Environmental Impact Statement for Ocean Dredged
Material Disposal Site Designations at Savannah, Georgia, Charleston, S.C. and
Wilmington, N.C. We have no comments at this time.

Sincerely,

4
V., /
W.R. 1edel\'~w3
Chief, Planning, Coordinsfl
and Analysis Staff {34
By direction of the Commandant!
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1-1

2-2

RESPONSES TO WRITTEN COMMENTS
EPA appreciates the response from the National Science Foundation.

EPA appreciates the response from the South Carolina Department of
Health and Enviroomental Control . '

Although additional supporting evidence may exist, EPA feels that
data presented in the EIS is sufficient to support the recommenda-

tions proposed.

As stated in the Ocean Dumping Regulations [40 CFR 227.13(c)] "when
dredged material proposed for ocean dumping does not meet the
criteria of paragraph (b) of this section [dealing with acceptable
material], further testing of the liquid, suspended particulate, and
solid phases, as defined in $227.32 is required.” Section 227.13(c)
further states “"based on the results of such testing dredged
material can be considered to be envirommentally acceptable for
ocean dumping only under the following conditions: (3) Bioassays on
the suspended particulate and solid phases show that it can be
discharged 8o as not to exceed the 1limiting permissable
concentrations as defined in paragraph (b) of §227.27." EPA
believes that while some anomalies are present in the bioassay data,
the conclusions reached by JEA are valid.

Section 228.9 of the Ocean Dumping Regulations establishes that the
impact of dumping in a disposal site and surrounding marine environ-
ment will be evaluated periodically for certain types of effects.
The information used to make the disposal impact evaluation may
include data from monitoring surveys. Thus, "if deemed necessary,”
the CE District Engineer (DE) and EPA Regional Administrator (RA)
may establish a monitoring program to supplement the historical site
data (40 CFR §228.9). The CE and RA develop the monitoring plan by
determining appropriate monitoring . parameters, frequency of
sampling, and the areal extent of the survey.

B-23



4-4

EPA thanks the Department of Health, Human Services Public and

Health Service for its response.
EPA thanks the COE for its comments on the DEIS.

It is EPA's position that the proposed site boundaries are adequate
based on past and proposed future operation and maintenance dredg-
ing. As stated in pages vi xvi, and 1-1, the EIS also proposes
that the Existing Site be designated on a one-time basis to receive
dredged material resulting from the proposed Charleston Harbor
Deepening Project. ‘

EPA considers economic factor associated with significant changes in
the distance dredged materials must be hauled. Since a reduction in
the size of site does not, in EPA option. significantly increase the

hauling distance, economic factors were not considered.

EPA agrees with the recommendation and the coordinates of the site
have been changed in the FEIS.

Recommended changes have been .included in the FEIS.

EPA appreciates the additional information supplied by the CE.
Suggested changes have been incorporated into the FEIS.

EPA added this point of clarifi.cat:lon in the Final EIS.

Nondredged is the correct terminology.
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4-10

4-11

4-12

4-13

4-14

4-15

4-16

4-17

Ocean disposal sites are being permanently designated to receive
dredged material which meets the criteria as establised in the Ocean
Dumping Regulations (40 CFR 227), as stated on page l1-3 of the FEIS.
Disposal of the quantities of material dredged from Military Ocean
Terminal Sunny Point (MOTSU) were considered in the designation

process. (See response 4-7)
See response to comment 4-10.

Data presented in Table 3-15 concerning the Z composition of the
Savannah dredged sediments is valid. The value presented on page
2-7 of the DEIS cannot be documented and is eliminated from the

test.

See page 2-22 of EIS for a discussion of effects of disposal opera-
tions on the areas fishery.

The discussion at the top of page 2-10 of the EIS refers to poten-
tial adverse effects to coral reefs north of the Existing ODMDS if
the site were relocated to that area. The last sentence on i:age 2-9
clarifies this by stating that such areas suppc;rt productive recrea-
tional fisheries. A point of further clarification has been added
to the first sentence on page 2-10.

See response 4-10. Site restrictions were based on present and

future planned dredging.

Statements in the EIS referring to dredging time restrictions have
been eliminated.

Based on evaluation historical data and information, as presented
in the EIS, it was concluded that continued disposal of dredged
material at the sites would not affect threatemed or endangered
species. Monitoring should reveal any changes that may take place.
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4-18

4-19

4-20

4-21

4-22

4-23

4-24

4-25

4-26

4-27

See response 4-16.

The fine grained materials may settle within the site and cause some
temporary mounding. However, as stated on the bottom of page 2-26.
“"winter storms can be expected to disperse accumulated sediments...”

The FEIS has been changed to reflect additional informatiom.
The sentence in question has been deleted.

EPA agrees that evidence is not provided to support seasonal dredg-
ing and has removed the paragraph. However, EPA does feel that sea-
sonal dredging may be necessary in the future if data shows that
dredging/disposal activities are interfering with spawning migrating

and/or the reproductive cycles of estuarine organisms.

Dredged material is acceptable for ocean disposal without further
testing if it satisfies the criteria of 40 CFR 227.13(b}. If sedi-
ment analyses exist which document acceptability of Savannah dredged
material for ocean disposal. no further testing is necessary. 1If
such information is not available, EPA recommends that bioassay and
bioaccumulation tests be performed on the Savannah dredged sedi-

ments.

Response is not possible since commenter did not specify to which

paragraph comment refers.

ml/L is the correct unit for dissolved oxygen measurements taken in

salt water.

The summary information provided in the EIS in adequate. More

detail is not necessary for the site designation process.

Source dates have been corrected.
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4-28

4-29

4-30

4-31

4-32

4-33

4-34

5-2

6-1

See comment response 4-6.
See comment response 4-6.

Reference to a Navy base in Wilmington has been eliminated in the
Final EIS.

See comment response 4-21.

See comment Table 3-13 on page 3-37 is a list of the endangered and
threatened species obtained from NOAA.

Referenced statement has been deleted.
Referenced statement has been deleted.

EPA thanks USDI's Office of Envirommental Project Review, Southeast
Region for its review.

EPA appreciates the information provided. Information in FEIS is a
summary of the active oil and gas lease activity.

As stated on page 1-16 of the EIS and in 40 CFR 227.13(b) dredged
material can be used for beach nourishment if it 1is composed
predominantly of sand, gravel. or shell. .” The proposed action
made in this EIS does not 1limit the option of using dredged
materials for beach nourishment.

The threatened and endangered species are 1listed on page 3-37 ,and
discussed on pages 3-35 to 3-38. The discharge of the dredged
material within the designated sites will have no effects on these
species. The sites are quite small with respect to the total range
.of the species.

EPA thanks the North Carolina Department of Administration for its

response.
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EPA appreciates the National Wild:ife Federation's review of the
Draft EIS.

See EPA's response to those comments in the corresponding Final
EIS's.

As correctly stated in the DEIS and in your comment, no baseline
surveys have been made of the alternative site. The lack of base-
line surveys plus the paucity of historical data and informatiom on
the alternative sites makes their evaluation difficult. The
evaluations leading to the DEIS indicated the existing historically
used areas are environmentally acceptable. The alternative sites
may also be enviornmentally acceptable. However, it is not believed
that moving from an environmentally acceptable site with know
characterisitcs to a possibly environmentally acceptable site with
many unknows would be wise.

Cost comparisons are helpful when the additional expense associated
with sediment transport to different alternative sites 1s a major
factor in the elimination of certain areas from consideration as
potential disposed sites. This 1is not the case at the proposed
S-C-w ODMDS's.

See response to comment 2-3.
There was not specific mention of the safety factor(s) involved
because it 1is not possible at this point to single out any one

factor as being more or less safe than any other.

Refer to comment 7-7.
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7-8

7-9

7-10

7-11

7-12

8-3

As stated on page 2-35 of the FEIS, the "purpose of the monitoring
program is to determine whether disposal at the sites is signifi-
cantly affecting areas outside the sites, and to detect long-term
adverse effects.” On page 2-36. The paragraph continues stating,
“"the DE and RA may chose to monitor selected parameters which
experiencé wide variability”. Future bioassay and bioaccumulation
surveys are means of determining the presence of specific parameter
variability.

At the present time, the existing data indicates the site proposed
for the one-time disposal of the harbor deepening materials is
adequate for those reasons given within the FEIS.

EPA thanks the NWF for its comment.
This is a direct quote from the CE, 1977 study.

Since alternative sites are generalized areas in the mid-shelf and
shelf-break areas, their exaﬁt'locations cannot be shown on a map.
EPA does not agree with the commenter that the maps are
incompatible. Each figure is presenting different information and
they are not intended to be comparable.

Pages 1-14 to 1-17 of the FEIS present the criteria which must be
met to assure that dredged material is environmentally acceptable
for ocean disposal. Land disposal is an alternative which must be
considered if dredged material is found to be unacceptable for

disposal in the ocean.
EPA appreciates the response from DOT's Environmental Division.

EPA appreciates the review by DOT's Office of Port and Intermodal

Development.
As stated in the Proposed Action on page xvi of the FEIS, recommend-

ations are made to designate the existing interimly-designated
Charleston Harbor ODMDS to receive the dredged materials resulting
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from the proposed harbor deepening project. EPA believes that the
size of disposal sites must be limited for precisely the reasons

given in 40 CFR 228.5(d).

EPA appreciates the recommendations. Future monitoring of all sites

is under study.
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