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SEDIMENT GRAIN SIZE CLASSIFICATIONS AND DESCRIPTIONS OF GRAIN SIZE
DISTRIBUTION

Summary of the Udden—Wentworth size classification for sediment grains (after Pettijohn ez al.
1972)(from Leeder, 1982)

US Standard Phi ($)
sieve mesh Millimeters units Wentworth size class
Use wire 4096 -12
squares 1024 -10 boulder
2 256 256 -8
: 64 64 -6 cobble
~
o 16 -4 pebble
5 4 4 -2
6 3.36 - 175
7 2.83 - 15 granule
8 2.38 - 1.25
10 2.00 2 - 1.0
12 1.68 - 0.75
14 141 - 0.5 very coarse sand
16 119 - 0.25
18 1.00 1 0.0
20 0.84 0.25
25 0.71 0.5 coarse sand
30 0.59 0.75
35 050 12 1.0
a 40 0.42 1.25
Z 45 035 15 medium sand
@« 50 0.30 1.75
60 025 1/4 2.0
70 0.210 2.25
80 0.177 2.5 fine sand
100 0.149 2.75
120 0125 1/8 3.0
140 0.105 3.25
170 0.088 35 very fine sand
200 0.074 3.75
230 0.0625 1/16 4.0
270 0.053 4.25
325 0.044 4.5 coarse silt
5 0.037 4.75
@ 0.031 1/32 5.0
0.0156 1/64 6.0 ____ mediumsilt
Use 00078 1/128 7.0 ___finesilt
pipette 00039 1/256 8.0 very fine silt
or 0.0020 9.0
9 hydro- ) 0.00098 10.0 clay
5 meter 0.00049 11.0
O 0.00024 12.0
0.00012 13.0
0.00006 14.0

Sorting and skewness values for graphically-obtained statistics expressed
as verbal descriptive summaries (after Folk 1974) (from Leeder 1982).

Standard deviation (sorting) Verbal description
0-0.35¢ very well sorted
0.35-0.50¢ well sorted
0.50-0.71¢ moderately well sorted
0.71-1.00¢ moderately sorted
1.00-2.00¢ poorly sorted
2.00-4.000 very poorly sorted
4.00+¢ extremely poorly sorted
Skewness

+1.00—-+0.30 strongly fine-skewed
+0.30—+0.10 fine-skewed
+0.10-—0.10 near-symmetrical
—0.10--0.30 coarse-skewed
—0.30——1.00 strongly coarse-skewed
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1.0 INTRODUCTION

The Department of the Interior (DOI) has the responsibility for managing the development of the submerged
lands of the continental shelf seaward of state territorial waters which lie from the shoreline to 3 nautical miles
offshore. Thisfedera jurisdiction was first mandated under the 1953 Outer Continental Shelf (OCS) Lands Act
(43U.S.C. 81331 et seq.; 43 U.S.C. 81801 et seq.). Under this Act, the Secretary of the Interior bears direct
responsibility for administration of oil, gas, and mineral exploration; for development of the OCS; and for
formulation of regulations to meet provisions of the Act. The Bureau of Land Management (BLM) was
designated by the Secretary of the Interior to administer leasing of submerged federal lands and the Geological
Survey to supervise production. In May 1982, these functions were centralized under the Minerals Management
Service (MMS). Within MMS, the Office of International Activities and Marine Minerals (INTERMAR)
functions as a liaison for agency involvement in international activities and provides policy direction for
management and regulation of marine mineral resource activities on the OCS for minerals other than ail, gas, and
sulfur.

Public Law 103-426 (43 U.S.C. 1337(k)(2)), enacted October 31, 1994, gave the MM S the authority to negotiate,
on a non-competitive basis, the rights to OCS sand, gravel, or shell resources for shore protection, beach or
wetlands restoration projects, or for use in construction projects funded in whole or part by or authorized by the
Federd Government. The Shore Protection Provisions of the Water Resource Development Act of 1999 (S. 507
as passed by Congress on August 4, 1999) amended that law by prohibiting charging non-Federal interests afee
for using OCS sand. For all other uses, such as private use for commercial construction material, a competitive
bidding processis required under Section 8(k)(1) of the OCS Lands Act which also provides for issuing leases
competitively for hard minerals on the OCS.

Beach nourishment projects have historically relied upon sand resources which were available in nearshore or
State waters. However, in recent years, supplies of nearshore sand have diminished or been deemed unsuitable
due to repeated use and pollution. Continual dredging within the coastal area, within the influence of the
nearshore wave base, has also resulted in adverse changes in the local wave climate and physical oceanographic
regime. Wavestraversing over deep pits and holes created from the continued use of the same nearshore borrow
sources dramatically increase in height as they approach the shore and actually accel erate erosion of the adjacent
beach. In many cases, sand is till available within State waters. The Federal sand may represent a future source
of sand for beach nourishment, as well as sand for emergency purposes should a violent storm event necessitate
using Federal sand.

The severe storm damage inflicted upon the east coast of the U.S., aong with diminishing supplies and
environmentally unsuitable nearshore sand, have increased the demand for resources on the Federal OCS as a
source of borrow material for beach nourishment projects. Such sites are needed for both planned projects and
for emergency nourishment projects after the passage of severe coastal storms. Studies have indicated that there
isaplentiful supply of clean, compatible sand for beach restoration on the OCS and, in most cases, thissand is
located in areas well beyond the local wave base and nearshore wave climate regime.

Therisk of storm damage to coastal communities will likely be exacerbated in the future due to sea levd rise.
Globa warming is expected to raise sea level and may increase the frequency of storms as well. As global
temperatures rise, ocean waters will warm and expand. According to areport prepared by Titus and Narayanan
(1995), the odds are 50-50 that greenhouse gases will raise global sealevd at least 15 cm by the year 2050 (26
cminthe New York area), 35 cm by 2100 (55 cmin the New Y ork area), and 80 cm by 2200. Thereisa1-in-40
chance that changing climate will raise sealevel 35 cm by 2050, 80 cm by 2100, and 300 cm by 2200.
Recently, the MM S has provided sand in Federal waters for several projects. Through a negotiated agreement
with the U.S. Army Corps of Engineers (USACE) and the National Park Service (NPS) in July 1998, 134,000

Page 1-1



Environmental Report-Use of Federal Offshore Sand Resources OCS Sudy MMS 99-0036

cubic yards of sand were dredged from Great Gull Bank located 4 — 6 miles off Assateague ISland and placed in
low portions of the island to prevent breaching. The MMS and the City of Virginia Beach, VA signed a non-
comptitive lease agreement in April 1998 authorizing the use of 1.1 million cubic yards of sand from Sandbridge
Shoal located in Federal waters to renourish the Sandbridge Beach.

MMS has formed partnerships with the States of New Jersey, Delaware, Maryland, and Virginiato evaluate sand
deposits along their coast. The program's goal isto identify potential borrow sites for beach nourishment sand
on the Federal OCS when sand from other sources may be insufficient for future requirements. The ongoing work
includes geophysical surveys, vibracore sampling, archaeological surveys, benthic biological sampling, water
analyses, and wave modeling.

1.1 Report Objectivesand Organization
1.1.1 Purposeand Need

The purpose of this Environmental Report (ER) is to assess the possible environmental consequences and
mitigation associated with dredging, transporting, and placing Federa OCS sand on beaches requiring
nourishment along the U.S. mid-Atlantic coast from northern New Jersey to the Virginia/lNorth Carolina border.
The ER will cover al identified and potential OCS borrow sites.

The ER will enable the MM S to make environmentally sound decisions and issue non-competitive agreements
in a timely manner. The information provided in the ER aong with site-specific biological and physical
information collected under MMS's Environmental Studies Program will be used during the preparation of
required National Environmental Policy Act (NEPA) documents to assess requests for noncompetitive leases for
planned and emergency nourishment projects. This document will help to facilitate the NEPA process when
specific replenishment projects are proposed. The information and analyses could also be used in the preparation
of NEPA documents to examine impacts associated with possible competitive sales for offshore sand and gravel
deposits which lie within Federal waters.

1.1.2 Historical Storm Damage

Coadtal stormsthat inflict the most damage along the mid-Atlantic coast are typicaly referred to as "nor'easters’.

These storms are associated with low-pressure disturbances which produce strong northeasterly winds and
damaging waves along the shoreline. These storms can produce damaging waves for a duration of up to severa
days; they occur most frequently between December and April. Hurricanes and tropical storms also impact the
project area but less frequently.

Over the past decade, coastal stormstraversing up the east coast of the U.S. have caused severe beach erosion
and economic losses. Oceanfront and coastal homes, businesses, and roads have been undermined and flooded;

even residences and businesses several blocks from the beaches have been severdly damaged as high storm
waters have carried away vast amounts of beach sand and breached dune systems which usually prevent thistype
of impact. City and town infrastructure such as water and sewer lines have a so been adversely affected and
contaminated by sea water intrusion.

The winters of 1991 (October "Halloween Storm™) and 1992 (January and December) brought three significant
coastal stormswhich caused extensive damage along the mid-Atlantic coast, especially the Avalon/Townsends
Inlet area of New Jersey (Ramsey and Talley 1992; Ramsey et al. 1993). Recently, in the fal/winter seasons of
1997 - 1998, noreasters caused unprecedented damage to coastal resort townsin Virginia (Sandbridge), Maryland
(Assateague, Ocean City), Delaware (Rehoboth, Bethany Beaches), and New Jersey (beaches in Ocean,
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Monmouth, Atlantic, and Cape May counties) (Ramsey et al. 1998). Federal disaster regulators rel eased damage
estimates of $1.7 million for Rehoboth and Bethany Beaches after the passage of a severe storm in February
1998. Asaresult of the same storm, preliminary damage estimates for Ocean County, New Jersey were around
$4.5 million and expected to rise to as much as $12 million after the assessment is completed.

1.1.3 Report Organization

The report provides information on the existing conditions (Chapter 2) and potential impacts (Chapter 3) from
dredging and placement of sand on the physical, biological, and socioeconomic environments within the study
area. Thetopics are addressed separately for the continental shelf and beach areas. The report also providesa
discussion of potential mitigation measures to avoid and minimize potential impacts in Chapter 4. Chapter 5
provides a discussion of the relevant Federal and state laws and regulations. Chapter 6 provides a list of
references used to compile the report. Appendix A provides a discussion of the potential impacts from sand and
gravel mining for aggregate within the study area.

1.2 Study Area Description
121 Region

The study area covered in this report is comprised of the OCS which extends from 3 miles offshore to a water
depth of approximately 200 meters (approximately 50-150 km from shore). It extends from northern New Jersey
(tip of Sandy Hook) to the Virginia/lNorth Carolina border (Figure 1-1). The study area also includes the
oceanfront sand beaches of New Jersey, Delaware, Maryland, and Virginia. The continental shelf areas have the
potential to be impacted by the dredging of sand and the sand beaches have the potential to be impacted by the
placement of sand on the beach.

1.2.2 ldentified Borrow Areas

Asdescribed in detail in Section 2.2.1 and depicted on figures contained therein, specific subsurface features on
the OCS are potential sources of large quantities of sand. Theseinclude paleoshorélines, shodls, filled channels,
and shoal retreat massifs or retreat paths of estuary mouths. To date, specific borrow areas have been identified
by the individual stateswithin the study area and are described in more detail below. Considering the economics
and mechanics of sand dredging and placement on the beach, these sites are necessarily near the 3-mile limit.

New Jersey

Working in cooperation with MMS, the New Jersey Geologica Survey (NJGS) has identified seven potential sand
resource areasin Federal waters:

= AreassA & B - offshore of TownsendsInlet. Approximately 120,000,000 cubic yards of sand located in two
shoals

= AreasC & D - offshore of Long Beach Iland. A small number of low-relief, wide shoal features. Sand is
probably of lower quality, mixed with muds and gravel.

= AreaE - offshore Barnget Inlet. Older coastal plain sedimentsinclined seaward, with an overlying veneer
and discrete caps of sand.
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Figure 1-1. Study Area Within the Mid-Atlantic Bight of the United States
Reference NOAA Chart 13003 Depth Units: Fathoms

Page 1-4



Environmental Report-Use of Federal Offshore Sand Resources OCS Sudy MMS 99-0036

= AreaF - offshore of Mantoloking. Itisinasetting similar to AreaE.
» AreaG - offshore Atlantic City. Shoal field that extends across the State/Federal line, extensive deposits.
Delaware

The Delaware Geologica Survey (DGS) has been working with MM S on a multiyear program to identify suitable
sand deposits in Federal waters off the coast of Delaware for beach restoration. The program has

identified large bodies of sand off Indian River Inlet aswell as Fenwick Shoal, located about 10 km east of the
Maryland-Delaware border. The sand bodies contain approximately 46 million cubic yards and 34.5 million
cubic yards, respectively, of usable sand resources (Ramsey and McKenna 1999a).

Maryland

In a similar cooperative program with MMS, the Maryland Geological Survey (MGS) has determined that
significant sand resources are present in the linear, shore-detached sand ridges or shoaslocated off the Maryland
shoreline. The MGS has delimited three shoal fields as potentia sand resource areas for beach nourishment. The
sand shoals beyond the 3-mile limit in Federal waters are detached ridges (i.e., not attached to the shoreface).

= Shoal Field | islocated approximately 8 km east of Fenwick Idand south of the Maryland-Delaware border,
north of the Ocean City Inlet.

= Shoal Field Il islocated south of Shoal Field | approximately 6 km east of the Ocean City Inlet.
=  Shoal Fidd Il islocated south of Shoal Field |1 approximately 18 km south of the Ocean City Inlet.
Virginia

Significant sand sources are located in the Sandbridge Shoa which islocated on a nearshore ridge formation in
Federal waters offshore of the City of VirginiaBeach. Sandbridge Shoal contains sand reserves estimated to be
as much as 40 million cubic yards. Material from this shoa has been used for local beach restoration and
hurricane projects twice.

1.3 MMSand Federal/State Agency Coordination and Review

Coordination between the MMS and Federal and state agencies has been ongoing since the inception of the
project. A kickoff meeting was held on November 3, 1998 at the University of Delaware, with representatives
from the USACE, Philadelphia, Baltimore, and Norfolk Districts and the states of New Jersey, Delaware,
Maryland and Virginiain attendance. In April 1999, the MM S and USACE signed a Memorandum of Agreement
(MOA) establishing procedures for coordination and cooperation with respect to the use of OCS sand, gravel and
shell resources for USACE-authorized shore protection projects (Appendix D). A review and comments on the
report outline and preliminary draft sections of the report followed. A second meeting was held on May 5, 1999
at the Virginia Institute of Marine Science (VIMS), in Gloucester Point, Virginia. In addition, the participants
have reviewed and commented on drafts of the report.
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20 EXISTING ENVIRONMENTAL CONDITIONS

2.1 Introduction

This chapter discusses the current conditions within the study areawhich encompasses the OCS and beach areas
from northern New Jersey (Sandy Hook) to the Virginia/lNorth Carolinaborder. Because of differencesin the
physical and biological conditions of the continental shelf and beach areas, the two areas are described separately.

This section describes the physical attributes of the study area, including the morphologic features which are
potential sources of sand, geology, meteorological and oceanographic processes, and water/sediment chemistry.
Each of the factorsisimportant in determining the location of potentia sand borrow areas and in the evaluation
of potential impacts from the dredging/extraction operation and placement on the beach.

Because the systems of units varied by study, units are reported as found in each study with a conversion to inch-
pound or metric, as needed. A conversion tableis also provided at the beginning of the report.

2.2 Continental Shelf

The continental margin is the ocean floor between the shoreline and the abyssal ocean floor (Bates and Jackson,
1980, American Geological Ingtitute Glossary of Geology). It consists of several physiographic provinces. Along
the Atlantic coast of the United States, these provinces are the continental shelf, continental dope, and continental
rise (Figure 2-1). The shelf is characterized by a very gentle slope of 0.1° while the continental slope is
characterized by a relatively steep slope of 3° to 6°. The demarcation between the continental shelf and the
continental dopeisthe shelf edge. An abrupt changein dope, marking the boundary between the continental shelf
and continental slope, isthe shelf break. Where there is no noticeable continental slope, a depth of 200 meters
marks the shelf edge. The continental riseis a gentle incline with slopes of 1:40 to 1:2000. The width and depth
of the shelf decrease south of New Jersey. Off New Jersey, the shelf is about 150 kilometers wide and extends
to adepth of about 160 meters (Milliman 1972). Off Cape Hatteras, the shdlf is 23 kilometers wide and extends
to adepth of 55 meters (Uchupi 1968).
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SEA MOUNT CHAIN

BAHAMA BANKS

Figure 2-1. Physiographic provinces of the Atlantic continental margin from Nova Scotia to Florida Keys (from
Uchupi 1968).

As described in Section 1.2.1, for the purposes of this report the OCS consists of submerged Federal lands on
the continental shelf that lie seaward of State-jurisdictional offshore waters to a depth of approximately 200
meters. The seaward limit of State offshore lands is 3 nautical miles. The study area considered in this report
consists of that portion of the OCS from the New Y ork Bight area southward to offshore Virginia Beach (Figure
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1-1).
2.2.1 General Continental Shelf Morphology

Between Norfolk, Virginiaand Nantucket 1sland, Massachusetts the continental shelf is bounded by adope. The
shelf break is at a depth of 120 to 160 meters (Uchupi 1968). Topographic and subsurface features on the
continental shelf of the study area (paleoshorelines; shoals; filled channels; retreat paths of estuary mouths) are
potential sources of large quantities of sand (Duane and Stubblefield 1988).

2.2.1.1 Paleoshordines

Sealevel has been lower than at present during the Pleistocene and Holocene epochs (within the last 1.6 million
years) due to periods of glaciation. Much of today's continental shelf was subagerial and the positions of earlier
shorelines lie seaward of the present shoreline. Old shorelines have been recognized on the shelf (Emery and
Uchupi 1972; Duane and Stubblefield 1988). The topographic expression of these paleoshorelines are terraces
and shore parallel breaks in slope produced by tillstands of sea level. They extend hundreds of kilometers.
Paleoshorelines are located near the shelf edgein 120 to 160 meters of water (Nichols and Franklin Shores) and
shallower in 60 to 80 meters (Block Island Shore) (Figures 2-2, 2-3).

il

i qnmll“l
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Figure 2-2. Submerged end moraines, river channels, shorelines, and deltas of Hatteras-Cape Cod Shelf (from Emery
and Uchupi 1972).
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Figure 2-3. Major morphological features of the Mid-Atlantic Bight. Dashed lines are shelf valleys, hatched lines are
scarps. Stippled areas are highs of probable constructiona origin including shoal retreat massifsand till-
stand deltas. Diagonally ruled areas are of probable erosional origin (from Swift et al. 1972).
2.2.1.2 Shoals

Linear shoals form the ridge-and-swal e topography that characterizes much of the Mid-Atlantic continental shelf
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(Figure 2-4). On the inner shelf, ridge spacing ranges between x and y are 1.6 to 6 kilometers, wave length is
approximately 2 kilometers, amplitude ranges 2 to 10 meters, and lengths range 9 to 56 kilometers (Duane and
Stubblefield 1988). Nearshore, shoals are aligned at angles ranging from 20 to 30 degrees with the coastline. The
ridge-and-swale topography extends to the deeper shelf where linear ridges tend to be coast parallel. Shoals
associated with inlets and capes on the Mid-Atlantic shelf are arcuate (i.e., Duane et al. 1972). In the study area,
arcuate shoal s are associated with the entrances to Delaware Bay and Chesapeake Bay.
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Figure 2-4. Sand swells on continental shelf from New Y ork to Cape Kennedy. Curved linesindicate crests of sand
swells (from Uchupi 1968).
2.2.1.3 Filled Channels

Numerous surface channels, or valleys, traverse the shelf (Emery and Uchupi 1972; Swift et al. 1972; Duane and
Stubblefield 1988). The major cross shelf topographic channelsin the study area are Hudson Valley, Great Egg

Page 2-3



Environmental Report-Use of Federal Offshore Sand Resources OCS Sudy MMS 99-0036

Valley, Delaware Valley, Susquehanna Valey, and VirginiaBeach Valley (Figure 2-3). Mgor valleys are severa
kilometers wide and are filled with tens of meters of sediment. Deltaic features are located at the seaward ends
of cross shelf valleys (Figure 2-3) (Emery and Uchupi 1972; Swift et al. 1972, 1980). Buried paleochannel
valley fillsin the subsurface also occur in the study area (Sheridan et al. 1974; Knebel et al. 1979; Field 1980;
Swift et al. 1980) (Figure 2-5).
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Figure 2-5. Locations and examples of interpreted acoustic profiles of buried channels on the inner shelf between

Bethany Beach, DE and the MD-VA line (from Field 1980).

2.2.1.4 Shoal Retreat M assifs

Broad areas with topographic relief that are related to former positions of estuary mouths are termed shoal retreat
massifs (Figure 2-3) (Swift et al. 1972; Duane and Stubblefield 1988). These are cumulative estuary mouth
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deposits left on the shelf as sea level rose and estuary positions "retreated” landward. Where retreat paths
followed subaeria river valeys, the results are shelf valeys partialy or completdy filled with estuarine sediments
(Swift et al. 1980).

2.2.2 Geological Setting

The geology of the study area has been summarized below from numerous articles found in Sheridan and Grow
(1988). These are: Grow and Sheridan 1988; Grow et al. 1988; Klitgord et al. 1988; Manspei zer and Cousminer
1988; Olsson et al. 1988; Poag and Vaentine 1988; Riggs and Belknap 1988. A geologic time scaleis provided
in Table 2-1 below.

Epoch Period Era [Eon
Recent
0.01 Quaternary
Pleistocene
1.8 S
Pliocene S o
5.3 =g ©
. N
Miocene 2 !
23.8 e 8
Oligocene T ®
33.7 2 b5
Eocene g’
54.8 =
Paleocene a
o 65
Cretaceous ol R
142 S g
Jurassic 2 =
205.7 g £
Triassic
= 248.2
Permian
286
Pennsyl-
Carbon- | vanian
3201 iferous Missis-
360 sippian .é
Devonian S
408 ©
Silurian o
438
Ordovician
505
Cambrian
570
o
‘©
N
o
Q
j
[a
2500 +—
(]
[]
Ny
e
<

Table 2-1. Geologic time scale in million years before present. Some dates are uncertain (from Press and Siever
1986; Gradstein and Ogg 1996).

2.2.2.1 Pre-Quaternary Geology

The exigting U.S. Atlantic continental margin devel oped with the incipient formation of the central North Atlantic
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Ocean by extensiona rifting (Late Triassic - Early Jurassic) (230-187 million years before present) and
separation by seafloor spreading (Middle Jurassic) (187-163 million years before present) of the African and
North American plates. The depositional sequences beneath the study area are related to bathymetric variations
in the Baltimore Canyon Trough, the major sedimentary basin underlying the continental shelf of the study area
(Figure 2-6). Sediments deposited in this basin form a seaward thickening wedge of sedimentary unitsthat overlie
the crystalline basement. The western margin of the Baltimore Canyon Trough crops out onshore as coastal plain
deposits. Depositional sequences in the trough have been largely controlled by cycles of sea level change.
Unconformities, or stratigraphic gaps, representing periods of erosion and nondeposition during lowered sea
levels punctuate the sedimentary sequence.

Figure 2-6. Bdtimore Canyon Trough underlying the mid-Atlantic continenta shelf (from Plate 3, Sheridan and Grow
1988).

The strata that overlie the basement consist mostly of Mesozoic (248.2-65 million years before present) and
Cenozoic (65 million years before present to present) terrigenous siliciclastics and marine carbonates with some
volcanic units. Onshore cores beneath the coastal plain reach basement rocks that are Paleozoic (570-248.2
million years before present) granitic and metasedimentary rocks. The degpest subbasin of the Baltimore Canyon
Trough lies offshore New Jersey and contains at least 18 kilometers of sedimentary rocks.

2.2.2.2 Quaternary Geology

The Quaternary (1.8 million years ago to present) history of the project area (Pleistocene and Holocene epochs)
is dominated by sedimentary responses to numerous episodes of glaciation. The study area lies south of the
maximum advance of Pleistocene glaciation. Although nonglaciated, it was still affected by the sea leve
fluctuations associated with glacial events. The Pleistocene record on most of the inner and middle shelf isthin
and poorly preserved, largely due to the landward migration of a littoral zone of erosion as sea level rose.
Pleistocene units thicken to the outer shelf. The maximum low stand of sealeved approximately 18,000 years ago,
associated with the most recent glaciation (Wisconsinian stage of the Pleistocene), was near the shelf edge. The
subsequent Holocenerisein sealevel (Holocene transgression) has led to the present sedimentary environment
on the continental shelf and at the shoreline. The rate of sealeve rise, sediment supply, and flow regime have
interacted to produce the conditions that have led to the devel opment of the morphologic features described in
Section 2.2.1.
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2.2.2.3 Potential Sand Resour cesfor Beach Nourishment

The continental shelf features described in Section 2.2.1 as potential sources of sand formed during the
Quaternary Period. Shelf valleys were incised during low stands of sea level; paleoshorelines represent low
stands; and channels were backfilled to produce paleochannd fills. Other features were initiated and have
developed during the Holocene transgression. Topographic features are undergoing erosion and deposition today
by shoreface retreat at the coastline and under the present hydrologic regime on the shelf. These features are
viable sources of sand for the purpose of beach nourishment, however, only if they provide large enough
guantities of sediment with suitable grain size and sorting properties. For example, paleodrainage valleys
identified by Sheridan et al. (1974) on the continental shelf off Delaware are filled with lagoonal muds. These
sediments are not suitable as beach fill.

Brobst and Pratt (1973) distinguish between reserves and resour ces based on economic availability. Reserves
are known, identified deposits of mineral-bearing rock from which the mineral or minerals can be extracted
profitably with existing technology and under present economic conditions. On the other hand, they define
resources as including reserves and other mineral deposits that may eventually become available - either known
deposits that are not economically or technologically recoverable at present, or unknown deposits that may be
inferred to exist but have not yet been discovered.

MMS (1994) goes on to broadly classify sand and gravel resources as identified or undiscovered. Identified
resources are deposits whose | ocations and characteristics are known or estimated from geologic datawithin or
close to the deposits whereas undiscovered resources are postulated from indirect geologic evidence. The existing
grain size distribution of surficial sediments blanketing the continental shelf has been generalized and mapped
by the MMS (Map 2, MM S 1994). Using an average thickness of 5 meters, MMS has calculated a total sand
resource on the Mid-Atlantic shdlf (i.e., identified and undiscovered resources) of 400 billion cubic meters (523
billion cubic yards) (MMS 1994). The identified sand resource volume calculated by MMS (1994) for the area
mapped as more than 75% medium to coarse sand is 340 billion cubic meters (445 billion cubic yards).

Identified and undiscovered resource categories are further classified as measured, indicated, inferred,
hypothetical, and speculative (MMS 1994) (Figure 2-7). Measured resources are identified resources whose
character iswell established by closdly-spaced sampling and geophysical data. Indicated resources are identified
resources based on less closely spaced sampling data. I nferred resources are identified resources based on the
assumption of continuity beyond deposits of measured and/or indicated resources for which there is some
geologic evidence. Hypothetical resources are undiscovered resources that could occur on trend with or close to
identified resources. Soeculative resources are undiscovered resources that might occur in areas where sand and
gravel were not thought to exist. MM S (1994) calculated a hypothetical sand resource (fine, silty sand landward
of the 200 meter bathymetric contour) of 59 billion cubic meters (77 billion cubic yards).

Volume calculations of sand resources on the Mid-Atlantic shelf are subject to errors ssemming from averaging
sand thicknesses from shelf features with varying dimensions. Cores taken on the Mid-Atlantic continental shelf
show actual surficia sand thicknesses ranging from less than one meter to as much as 40 meters, averaging 3 to
6 meters (Duane and Stubblefield 1988; MM S 1994).
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Figure 2-7. Mineral resource classification system used by MMS (from MMS 1994).

Numerous workers have estimated local and regiona resources by estimating surface areas and surficia sediment
thicknesses of blanket sands, sand shoals and buried channels. These are summarized in Table 2-2.

2.2.2.4 New Jersey Continental Shelf

A. Regional Sediment Characteristics
1. Grain Size
a. Surface

Generd mapping of continental shelf sedimentsindicatesthat surficid sediments off New Jersey consist primarily
of detrital sands with varying mixtures of silt or gravel (Milliman 1972; Hollister 1973; Schlee 1973; MMS
1994). Inside the state three mile limit south of Asbury Park, offshore sediments consist of less than 75 percent
sand (very fine and fine grained sand) mixed with silt (MMS 1994). Similar sands are found as a northwest-
southeast trending finger extending into federal waters from the New Y ork Bight (Map 2, MM S 1994). Ancther
finger extendsinto federal waters off Barnegat Inlet. Gravelly sands (10 to 49 percent

gravel) extend offshore from the federal limit asfar as 75 km, particularly north of Beach Haven Inlet to Asbury
Park. An area comprised of 50 percent or greater gravel occurs off |dland Beach State Park. Elsewhere, surface
sediments are more than 75 percent medium to coarse sands.

More detailed studies of offshore sediment grain size parameters have been conducted off the southern New
Jersey coastline (Donahue et al. 1966; Frank and Friedman 1973; Stahl et al. 1974; Stubblefield et al. 1974,
1975, 1983, 1984; Smith 1996).

Thefindings of Frank and Friedman (1973) demonstrate the textural variability of surface sediments on the New
Jersey shelf. Across the shelf between Ship Bottom and Brigantine out to waters 100 fathoms deep, thereisa
patchy and irregular distribution of sediment grain sizes (Figure 2-8). The mean grain size is predominantly
medium sand. However, finer grained sand with little biogenic congtituents is found in depths less than five
fathoms and in patches at 20 and 36 fathoms. Fine grained sand aso is found near the shelf edge where the
contribution of planktonic foraminiferato the sediment increases. Between five and
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Table 2-2.
Estimates of Sand Resour ces on the
U.S. Atlantic Continental Shelf

Annual
Site Volume (m®) Beach Fill Requirements** (m®) Citation
M ID-ATLANTIC PROVINCE Total: 1.3x10™
South Shore Long Island 6.0x10° 4.7x10’ 2
(area: 2x10° km?)

Inner Long Island Shelf* 7.0x10° 3
New Jersey Shelf* 1.5x10" 3
Delaware Shelf* 1.4x10° 3
Inner N.Y. Bight

Rockaway Beach 7.9x10° 3.5x10° 4

Sandy Hook to Mommouth, NJ 7.8x10° 1.8x10° 4
Central New Jersey Shelf

Barnegat to Towsend Inlet 1.7x10° 5
Sandy Hook, NJ 3.6x10° 1
Manasquan, NJ 4.6x10’ 1
Barnegat, NJ 3.4x10°
Little Egg Harbor, NJ 1.4x10° 1
Cape May, NJ 1.4x10° 1
Delmarva Peninsula 1.7x10° 6
Thimble Shoals in Chesapeake Bay 1.5x10’ 7

(sand and gravel)
Thimble Shoals in Chesapeake Bay 1.4x10° 7

(fine sand)
Townsends Inlet, NJ 8.57 x 10’ 8
Townsends Inlet, NJ 9.55 x 10’ 9
Cape May, NJ 1.08 x 10° 9,10
Indian River Inlet, DE 6.9x 10 11
Fenwick Shoal, DE 4.6x 10’ 11
Shodl Field I, Northern MD 1.75x 10° 12
Shoal Field 11, Central MD 3.84x 10° 13
Shoal Field 111, Southern MD 3.36 x 10° 14
Sandbridge Shoal, VA 8x 10’ 15
Sandbridge Shoal, VA 3.0x 10’ 16
Channel fill, Virginia Beach, VA 3x10° 16
*10 km from shore to 50 m of water depth.
**data listed where given.
1.  From Duane (1969) 9. Uptegrove et al. (1997)
2. From Williams (1976) 10. Meisburger and Williams (1980)
3. From Schlee and Sanko (1975) 11 Delaware Geological Survey
4. From Williams and Duane (1974) 12. Conkwright and Gast (19944)
5. From Meisburger and Williams (1982) 13. Conkwright and Gast (1994b)
6. From Field (1979) 14. Conkwright and Gast (1995)
7. From Meisburger (1972) 15. Kimball et al. (1991)
8.  Smith (1996) 16. Hardaway et al. (1995)

Source: from Duane and Stubblefield 1988, and The Louis Berger Group, Inc. 1999.

18 fathoms, coarse sand associated with the southern edge of a gravel deposit reported by Schlee (1964) was
encountered.
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Figure 2-8. Mean grain size of offshore sediments off southern New Jersey (from Frank and Friedman 1973). Depth

contours are in fathoms.

Shelf sediments along a northwest-southeast trending transect offshore Beach Haven are characterized with a
median grain size of 0.2 to 0.5 mm (fine to medium grained sand) (Donahue et al. 1966) (Figures 2-9 and 2-10).

Severa studies have focused on ridge and swale features on the shoal retreat massif north of Great Egg Valley
between Beach Haven Inlet and Absecon Inlet (Stahl et al. 1974; Stubblefield et al. 1974, 1975, 1983, 1984)

(Figures 2-11 and 2-12). Grain sizes and degrees of sorting are variable across these features. Figure 2-13
illustrates grain size variations across sand ridges.
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